The Ministry of Health, Labour and
Welfare Ministerial Notification No. 519

Pursuant to Paragraph 1, Article 41 of the Pharmaceutical Affairs Law (Law No.
145, 1960), we hereby revise a part of the Japanese Pharmacopoeia (Ministerial
Notification No. 65, 2011) as follows™, and the revised Japanese Pharmacopoeia shall
come into effect on October 1, 2012. However, in the case of drugs which are listed in
the Japanese Pharmacopoeia (hereinafter referred to as ‘‘previous Pharmacopoeia’’)
[limited to those listed in the Japanese Pharmacopoeia whose standards are changed
in accordance with this notification (hereinafter referred to as ‘‘new Phar-
macopoeia’’)] and drugs which have been approved as of October 1, 2012 as
prescribed under Paragraph 1, Article 14 of the law [including drugs the Minister of
Health, Labour and Welfare specifies (the Ministry of Health and Welfare Ministerial
Notification No. 104, 1994) as of September 30, 2012 as those exempted from
marketing approval pursuant to Paragraph 1, Article 14 of the law (hereinafter
referred to as ‘‘drugs exempted from approval’’)], the Name and Standards estab-
lished in the previous Pharmacopoeia (limited to part of the Name and Standards for
the drugs concerned) may be accepted to conform to the Name and Standards estab-
lished in the new Pharmacopoeia before and on March 31, 2014. In the case of drugs
which are listed in the new Pharmacopoeia (excluding those listed in the previous
Pharmacopoeia) and drugs which have been approved as of October 1, 2012 as
prescribed under the Paragraph 1 of the same law (including those exempted from ap-
proval), they may be accepted as those being not listed in the new Pharmacopoeia be-
fore and on March 31, 2014.

Yoko Komiyama
The Minister of Health, Labour and Welfare

September 27, 2012

(The text referred to by the term ‘‘as follows’’ are omitted here. All of them are made
available for public exhibition at the Evaluation and Licensing Division, Pharmaceu-
tical and Food Safety Bureau, Ministry of Health, Labour and Welfare, at each
Regional Bureau of Health and Welfare, and at each Prefectural Office in Japan).

*The term ‘“as follows’’ here indicates the content of Supplement I to the Japanese Pharmacopoeia Six-
teenth Edition from General Notice to Ultraviolet-visible Reference Spectra (pp. 2321 - 2545).
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PREFACE

The 16th Edition of the Japanese Pharmacopoeia
(JP) was promulgated by Ministerial Notification No.
65 of the Ministry of Health, Labour and Welfare
(MHLW) on March 24, 2011.

In July 2011, the Committee on JP established the
basic principles for the preparation of the JP 17th Edi-
tion, setting out the roles and characteristics of the JP,
the definite measures for the revision, and the date of
the revision.

At the Committee, the five basic principles of JP,
which we refer to as the ‘‘five pillars’’, were estab-
lished as follows: 1) Including all drugs which are im-
portant from the viewpoint of health care and medical
treatment; 2) Making qualitative improvement by in-
troducing the latest science and technology; 3)
Promoting internationalization; 4) Making prompt
partial revision as necessary and facilitating smooth
administrative operation; and 5) Ensuring transparen-
cy regarding the revision, and disseminating the JP to
the public. It was agreed that the Committee on JP
should make efforts, on the basis of these principles,
to ensure that the JP is used more effectively in the
fields of health care and medical treatment by taking
appropriate measurements, including getting the un-
derstanding and cooperation of other parties con-
cerned.

It was agreed that the JP should provide an official
standard, being required to assure the quality of medi-
cines in Japan in response to the progress of science
and technology and medical demands at the time. It
should define the standards for specifications, as well
as the methods of testing to assure overall quality of
all drugs in principle, and it should have a role in
clarifying the criteria for quality assurance of drugs
that are recognized to be essential for public health
and medical treatment.

The JP has been prepared with the aid of the
knowledge and experience of many professionals in
the pharmaceutical field. Therefore, the JP should
have the characteristics of an official standard, which
might be widely used by all parties concerned, and it
should play an appropriate role of providing informa-
tion and understanding about the quality of drugs to
the public. Moreover, as a pharmaceutical quality
standard, it should contribute promoting and main-
taining of advancedness as well as international con-
sistency and harmonization of technical requirements
in the international community.

It was also agreed that JP articles should cover
drugs, which are important from the viewpoint of
health care and medical treatment, clinical perfor-
mance or merits and frequency of use, as soon as pos-
sible after they reach the market.

The target date for the publication of JP 17th Edi-
tion (the Japanese edition) was set as April 2016.

JP Expert Committees are organized with the fol-
lowing committees: Expert Committee; Sub-expert
Committee; Committee on Chemicals; Committee on
Antibiotics; Committee on Biologicals; Committee on
Crude Drugs; Committee on Pharmaceutical Ex-
cipients; Committee on Physico-Chemical Methods;
Committee on Drug Formulation; Committee on
Physical Methods; Committee on Biological Methods;
Committee on Nomenclature for Pharmaceuticals;
Committee on International Harmonization; Commit-
tee on Pharmaceutical Water; and Committee on
Reference Standards. Furthermore, working groups
are established under the Committee on Physico-
Chemical Methods, Committee on Drug Formulation
and Committee on Biological Methods to expedite dis-
cussion on revision drafts.

In the Committee on JP, Takao Hayakawa took the
role of chairman from July 2003 to December 2010,
and Mitsuru Hashida from January 2011 to Septem-
ber 2012.

In addition to the regular revision every five years in
line with the basic principles for the preparation of the
JP it was agreed that partial revision should be done as
necessary to take account of recent progress of science
and in the interests of international harmonization.

In accordance with the above principles, the com-
mittees initiated deliberations on selection of articles
and on revisions for General Notices, General Rules
for Crude Drugs, General Rules for Preparations,
General Tests, Monographs and so on.

Draft revisions covering subjects in General No-
tices, General Rules for Crude Drugs, General Rules
for Preparations, General Tests and Monographs, for
which discussions were finished between April 2010
and March 2012, were prepared for a supplement to
the JP 16. They were examined by the Committee on
JP in May 2012, followed by the Pharmaceutical Af-
fairs and Food Sanitation Council (PAFSC) in June
2012, and then submitted to the Minister of Health,
Labour and Welfare.

Numbers of discussions in the committees to pre-
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pare the supplement drafts were as follows: Expert
Committee (8); Sub-expert Committee (4), Committee
on Chemicals (22), Committee on Antibiotics (5);
Committee on Biologicals (9); Committee on Crude
Drugs (21); Committee on Pharmaceutical Excipients
(12); Committee on Physico-Chemical Methods (14);
Committee on Drug Formulation (19); Committee on
Physical Methods (7); Committee on Biological
Methods (13); Committee on Nomenclature for Phar-
maceuticals (7); Committee on International Har-
monization (8); and Committee on Pharmaceutical
Water (7).

It should be noted that in the preparation of the
drafts for the supplement, generous cooperation was
given by the Pharmaceutical Technology Committee
of the Osaka Pharmaceutical Manufacturers Associa-
tion, the Pharmacopeia and CMC Committee of the
Pharmaceutical Manufacturer’s Association of
Tokyo, the Tokyo Crude Drugs Association, the In-
ternational Pharmaceutical Excipients Council Japan,
the Japan Kampo Medicines Manufacturers Associa-
tion, the Japan Flavor and Fragrance Materials As-
sociation, the Japan Medical Plants Federation, the
Japan Pharmaceutical Manufacturers Association,
the Parenteral Drug Association Japan Chapter, the
Japan Reagent Association, the Japan Oilseeds Proc-
essors Association, the Home Medicine Association of
Japan, and the Association of Membrane Separation
Technology of Japan.

In consequence of this revision, the JP 16th Edition
carries 1837 articles, owing to the addition of 77 arti-
cles and the deletion of 4 articles.

The principles of description and the salient points
of the revision in this volume are as follows:

1. The Supplement I to JP 16th Edition comprises
the following items, in order: Notification of MHLW;
Contents; Preface; General Notices; General Rules for
Crude Drugs; General Rules for Preparations; Gener-
al Tests, Processes and Apparatus; Official Mono-
graphs; then followed by Infrared Reference Spectra
and Ultraviolet-visible Reference Spectra; General In-
formation; and as an appendix a Cumulative Index
containing references to the main volume and the Sup-
plement I.

2. The articles in Official Monographs, Infrared
Reference Spectra and Ultraviolet-visible Reference
Spectra are respectively placed in alphabetical order in
principle.

3. The following items in each monograph are put
in the order shown below, except that unnecessary i-
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tems are omitted depending on the nature of the drug:
(1) English title
(2) Commonly used name(s)
(3) Latin title (only for crude drugs)
(4) Title in Japanese
(5) Structural formula or empirical formula
(6) Molecular formula and molecular mass
(7) Chemical name
(8) CAS Registry Number
(9) Origin
(10) Limits of the content of the ingredient(s) and/or
the unit of potency
(11) Labeling requirements
(12) Method of preparation
(13) Description/Description of crude drugs
(14) Identification tests
(15) Specific physical and/or chemical values
(16) Purity tests
(17) Loss on drying or Ignition, or Water
(18) Residue on ignition, Total ash or Acid-insoluble
ash
(19) Tests being required for pharmaceutical prepa-
rations and other special tests
(20) Assay
(21) Containers and storage
(22) Expiration date
(23) Others

4. In each monograph, the following physical and
chemical values representing the properties and quali-
ty of the drug are given in the order indicated below,
except that unnecessary items are omitted depending
on the nature of drug:

(1) Alcohol number
(2) Absorbance
(3) Congealing point
(4) Refractive index
(5) Osmolar ratio
(6) Optical rotation
(7) Constituent amino acids
(8) Viscosity
9 pH
(10) Content ratio of the active ingredients
(11) Specific gravity
(12) Boiling point
(13) Melting point
(14) Acid value
(15) Saponification value
(16) Ester value
(17) Hydroxyl value
(18) Iodine value
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5. Identification tests comprise the following i-

tems, which are generally put in the order given below:

(1) Coloration reactions

(2) Precipitation reactions

(3) Decomposition reactions

(4) Derivatives

(5) Infrared and/or ultraviolet-visible absorption

spectrometry

(6) Nuclear magnetic resonance spectrometry

(7) Chromatography

(8) Special reactions

(9) Cations
(10) Anions

6. Purity tests comprise the following items, which
are generally put in the order given below, except that
unnecessary items are omitted depending on the na-
ture of drug:

(1) Color
(2) Odor
(3) Clarity and/or color of solution
(4) Acidity or alkalinity
(5) Acidity
(6) Alkalinity
(7) Chloride
(8) Sulfate
(9) Sulfite
(10) Nitrate
(11) Nitrite
(12) Carbonate
(13) Bromide
(14) Iodide
(15) Soluble halide
(16) Thiocyanate
(17) Selenium
(18) Cationic salts
(19) Ammonium
(20) Heavy metals
(21) TIron
(22) Manganese
(23) Chromium
(24) Bismuth
(25) Tin
(26) Aluminum
(27) Zinc
(28) Cadmium
(29) Mercury
(30) Copper
(31) Lead
(32) Silver
(33) Alkaline earth metals
(34) Arsenic
(35) Free phosphoric acid
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(36) Foreign matters

(37) Related substances

(38) Isomer

(39) Optical isomer

(40) Polymer

(41) Residual solvent

(42) Other impurities

(43) Residue on evaporation

(44) Readily carbonizable substances

7. Paragraph 4 of General Notices was revised as
follows:

Paragraph 4: On the definition of items to be in-
cluded in the Official Monographs, Crude Drugs,
““Crude Drugs being applied the requirements of the
General Rules for Crude Drugs’ was changed to
““Crude Drugs’’.

8. To Paragraph 1 of General Rules for Crude
Drugs the following items were added:

(1) Artemisia Leaf

(2) Cherry Bark

(3) Malt

9. The General Rules for Preparations was revised
as follows:

2-2. Liquids and Solutions for Oro-mucosal Appli-
cation was added under 2. Preparations for Oro-
mucosal Application. The ‘‘Preparations for Gargles’’
was classified under the number 2-2-1..

10. The following items in General Tests, Proc-
esses and Apparatus were revised:

(1) 2.22 Fluorometry

(2) 2.47 Osmolarity Determination

(3) 2.49 Optical Rotation Determination

(4) 3.01 Determination of Bulk and Tapped
Densities
(5) 4.01 Bacterial Endotoxins Test

(6) 6.10 Dissolution Test

11. The following items in General Tests, Proc-
esses and Apparatus were added:
(1) 2.62 Mass Spectrometry
(2) 2.63 Inductively Coupled Plasma-Atomic
Emission Spectrometry and Inductively Cou-
pled Plasma-Mass Spectrometry

12. The following Reference Standards were
added:

Auranofin

Butyl Parahydroxybenzoate

Calcium Pantothenate
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Carboplatin

Cetotiamine Hydrochloride
Dorzolamide Hydrochloride
Epalrestat

Epoetin Alfa

Epoetin Beta

Ethyl Parahydroxybenzoate
Filgrastim

Lenograstim

Methyl Parahydroxybenzoate
Nartograstim

Propyl Parahydroxybenzoate
Quetiapine Fumarate
Tacalcitol

Valsartan

13. The preface and reagents under 9.41 Reagents,
Test Solutions were revised to allow use of the certi-
fied reference materials in addition to JIS K 8005
(Standard reagent for volumetric analysis) standard

substances.

14. The following substances were newly added to

the Official Monographs:
Aciclovir for Injection
Aciclovir Ointment
Aldioxa Granules
Aldioxa Tablets
Amlodipine Besilate Orally Disintegrating Tablets
Auranofin
Auranofin Tablets
Azelnidipine
Brotizolam
Bupivacaine Hydrochloride Hydrate
Carboplatin
Carboplatin Injection
Cefpodoxime Proxetil Tablets
Cetotiamine Hydrochloride Hydrate
Colestimide
Colestimide Tablets
Crospovidone
L-Cystine
Dorzolamide Hydrochloride
Dorzolamide Hydrochloride Ophthalmic Solution
Edaravone
Edaravone Injection
Emedastine Fumarate
Emedastine Fumarate Extended-release Capsules
Epalrestat
Epalrestat Tablets
Epoetin Alfa (Genetical Recombination)
Epoetin Beta (Genetical Recombination)
Fexofenadine Hydrochloride Tablets
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Filgrastim (Genetical Recombination)
Filgrastim (Genetical Recombination) Injection
Hypromellose Acetate Succinate
Ibuprofen Piconol

Ibuprofen Piconol Cream

Ibuprofen Piconol Ointment

Iohexol

Iohexol Injection

Isosorbide Mononitrate 70%/Lactose 30%
Isosorbide Mononitrate Tablets
Lafutidine

Lafutidine Tablets

Lenograstim (Genetical Recombination)
Levofloxacin Fine Granules
Levofloxacin Ophthalmic Solution
Levofloxacin Tablets

Lobenzarit Sodium

Losartan Potassium Tablets

Morphine Sulfate Hydrate

Nartograstim (Genetical Recombination)
Nartograstim for Injection (Genetical Recombina-
tion)

Nifedipine Extended-release Capsules
Nifedipine Enteric Fine Granules
Nifedipine Fine Granules

Omeprazole Enteric-coated Tablets
Pemirolast Potassium Ophthalmic Solution
Pilocarpine Hydrochloride Tablets
Quetiapine Fumarate

Quetiapine Fumarate Fine Granules
Quetiapine Fumarate Tablets
Simvastatin Tablets

Tacalcitol Hydrate

Tacalcitol Lotion

Taltirelin Hydrate

Taltirelin Orally Disintegrating Tablets
Taltirelin Tablets

Tranilast

Tranilast Capsules

Tranilast Fine Granules

Tranilast for Syrup

Tranilast Ophthalmic Solution
Valsartan

Valsartan Tablets

Artemisia Leaf

Cherry Bark

Hangeshashinto Extract

Malt

Tokishakuyakusan Extract

15. The following monographs were revised:
Acrinol Hydrate
Acrinol and Zinc Oxide Oil
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Actinomycin D

Aldioxa

Amiodarone Hydrochloride Tablets
Atorvastatin Calcium Hydrate
Azathioprine Tablets

Aztreonam

Benzyl Alcohol

Bisoprolol Fumarate Tablets

Butyl Parahydroxybenzoate
Calcium Pantothenate

Anhydrous Dibasic Calcium Phosphate
Dibasic Calcium Phosphate Hydrate
Candesartan Cilexetil

Cefazolin Sodium

Cefdinir

Cefditoren Pivoxil Fine Granules
Cefoperazone Sodium

Cefteram Pivoxil

Ceftibuten Hydrate

Cellacefate

Chlordiazepoxide Tablets
Chlorpheniramine Maleate Powder
Anhydrous Citric Acid

Citric Acid Hydrate

Clindamycin Hydrochloride
Clomifene Citrate

Clomifene Citrate Tablets

1% Codeine Phosphate Powder
10% Codeine Phosphate Powder
Corn Starch

Daunorubicin Hydrochloride
Dibekacin Sulfate
Diethylcarbamazine Citrate Tablets
1% Dihydrocodeine Phosphate Powder
10% Dihydrocodeine Phosphate Powder
Donepezil Hydrochloride

10% Ephedrine Hydrochloride Powder
Ethanol

Anhydrous Ethanol

Ethanol for Disinfection

Ethyl Parahydroxybenzoate
Fexofenadine Hydrochloride
Glimepiride Tablets

Human Menopausal Gonadotrophin
Heparin Calcium

Heparin Sodium

Heparin Sodium Injection
Hydralazine Hydrochloride Powder
Josamycin

Josamycin Propionate

Kanamycin Sulfate

Anhydrous Lactose

Magnesium Stearate
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Mefloquine Hydrochloride

10% dI-Methylephedrine Hydrochloride Powder
Methyl Parahydroxybenzoate
Mizoribine

Nateglinide

Norethisterone

Parnaparin Sodium

Piperacillin Sodium

Potato Starch

Pravastatin Sodium Fine Granules
Pravastatin Sodium Tablets
Propyl Parahydroxybenzoate
Rabeprazole Sodium

0.1% Reserpine Powder
Riboflavin Powder

Ribostamycin Sulfate

Rice Starch

Sarpogrelate Hydrochloride
Streptomycin Sulfate
Streptomycin Sulfate for Injection
Sucrose

Titanium Oxide
Trichlormethiazide Tablets
Vasopressin Injection

Voglibose Tablets

Wheat Starch

Zolpidem Tartrate

Akebia Stem

Alisma Tuber (Former name: Alisma Rhizome)

Powdered Alisma Tuber (Former name: Powdered

Alisma Rhizome)

Alpinia Officinarum Rhizome
Powdered Amomum Seed
Apricot Kernel

Aralia Rhizome

Asparagus Tuber

Powdered Atractylodes Lancea Rhizome
Atractylodes Rhizome
Powdered Atractylodes Rhizome
Bearberry Leaf

Belladonna Root

Benincasa Seed

Bupleurum Root

Powdered Capsicum
Chrysanthemum Flower
Cinnamon Bark

Citrus Unshiu Peel

Powdered Clove

Cnidium Monnieri Fruit
Cnidium Rhizome

Powdered Cnidium Rhizome
Powdered Coix Seed
Condurango
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Coptis Rhizome

Powdered Coptis Rhizome
Corydalis Tuber
Powdered Corydalis Tuber
Crataegus Fruit

Digenea

Ephedra Herb

Epimedium Herb
Powdered Fennel
Fritillaria Bulb

Powdered Gambir
Powdered Gardenia Fruit
Gentian

Powdered Geranium Herb
Ginger

Powdered Ginger

Ginseng

Powdered Ginseng
Glycyrrhiza

Powdered Glycyrrhiza
Hemp Fruit

Ipecac

Powdered Ipecac
Japanese Angelica Root
Powdered Japanese Angelica Root
Leonurus Herb

Lycium Bark

Magnolia Bark

Powdered Magnolia Bark
Powdered Moutan Bark
Orengedokuto Extract
Panax Japonicus Rhizome
Powdered Panax Japonicus Rhizome
Peach Kernel

Powdered Peach Kernel
Peucedanum Root
Pharbitis Seed
Phellodendron Bark
Powdered Phellodendron Bark
Picrasma Wood

Plantago Herb

Polygala Root

Powdered Polygala Root
Polygonum Root
Processed Ginger

Pueraria Root

Red Ginseng

Rehmannia Root
Powdered Rose Fruit
Saireito Extract
Schizonepeta Spike
Scutellaria Root
Powdered Scutellaria Root
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Powdered Senega
Senna Leaf

Powdered Senna Leaf
Shosaikoto Extract

Sinomenium Stem and Rhizome

Smilax Rhizome

Powdered Smilax Rhizome

Sweet Hydrangea Leaf

Powdered Sweet Hydrangea Leaf

Swertia Herb

Toad Cake (Former name: Toad Venom)

Turmeric

Powdered Turmeric

Uncaria Hook

Zanthoxylum Fruit

Powdered Zanthoxylum Fruit

16. The following monographs were deleted:
Amobarbital Sodium for Injection

Flurazepam

Flurazepam Capsules
Trimethadione Tablets

17. The descriptions of following monographs
were revised according to the provision of crystal

forms:

Atorvastatin Calcium Hydrate

Candesartan Cilexetil
Donepezil Hydrochloride

Fexofenadine Hydrochloride

Nateglinide

Rabeprazole Sodium

Sarpogrelate Hydrochloride
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GENERAL NOTICES

Change the paragraph 4 as follows:

4. ““Crude Drugs and related drugs’ are placed
together in the posterior part of the Official Mono-
graphs. These include: Extracts, Powders, Tinctures,
Syrups, Spirits, Fluidextracts or Suppositories con-
taining Crude Drugs as the active ingredient, and com-
bination preparations containing Crude Drugs as the
principal active ingredient.

—Abbreviations—
CS: Colorimetric Stock Solution
RS: Reference Standard
TS: Test Solution
VS: Refer to a solution listed in Standard Solutions for Volumetric Analysis <9.21>.

2321



GENERAL RULES FOR
CRUDE DRUGS

Change the paragraph 1 as follows:

1. Crude drugs in the monographs include medicinal parts
obtained from plants or animals, cell inclusions and secretes
separated from the origins, their extracts, and minerals.
General Rules for Crude Drugs and Crude Drugs Test are
applicable to the following:

Acacia, Achyranthes Root, Agar, Akebia Stem, Alisma
Rhizome, Aloe, Alpinia Officinarum Rhizome, Aluminum
Silicate Hydrate with Silicon Dioxide, Amomum Seed,
Anemarrhena Rhizome, Angelica Dahurica Root, Apricot
Kernel, Aralia Rhizome, Areca, Artemisia Capillaris Flow-
er, Artemisia Leaf, Asiasarum Root, Asparagus Tuber, As-
tragalus Root, Atractylodes Lancea Rhizome, Atractylodes
Rhizome, Bear Bile, Bearberry Leaf, Belladonna Root,
Benincasa Seed, Benzoin, Bitter Cardamon, Bitter Orange
Peel, Brown Rice, Bupleurum Root, Burdock Fruit, Calum-
ba, Capsicum, Cardamon, Cassia Seed, Catalpa Fruit,
Cherry Bark, Chrysanthemum Flower, Cimicifuga Rhi-
zome, Cinnamon Bark, Citrus Unshiu Peel, Clematis Root,
Clove, Cnidium Monnieri Fruit, Cnidium Rhizome, Coix
Seed, Condurango, Coptis Rhizome, Cornus Fruit, Coryda-
lis Tuber, Crataegus Fruit, Cyperus Rhizome, Digenea, Di-
oscorea Rhizome, Dolichos Seed, Eleutherococcus Sentico-
sus Rhizome, Ephedra Herb, Epimedium Herb, Eucommia
Bark, Euodia Fruit, Fennel, Forsythia Fruit, Fritillaria
Bulb, Gambir, Gardenia Fruit, Gastrodia Tuber, Gentian,
Geranium Herb, Ginger, Ginseng, Glehnia Root and Rhi-
zome, Glycyrrhiza, Gypsum, Hemp Fruit, Honey, Houttuy-
nia Herb, Immature Orange, Imperata Rhizome, Ipecac,
Japanese Angelica Root, Japanese Gentian, Japanese
Valerian, Jujube, Jujube Seed, Koi, Leonurus Herb, Lilium
Bulb, Lindera Root, Lithospermum Root, Longan Aril,
Longgu, Lonicera Leaf and Stem, Loquat Leaf, Lycium
Bark, Lycium Fruit, Magnolia Bark, Magnolia Flower, Mal-
lotus Bark, Malt, Mentha Herb, Moutan Bark, Mulberry
Bark, Nelumbo Seed, Notopterygium, Nuphar Rhizome,
Nutmeg, Nux Vomica, Ophiopogon Tuber, Oriental Bezoar,
Opyster Shell, Panax Japonicus Rhizome, Peach Kernel,
Peony Root, Perilla Herb, Peucedanum Root, Pharbitis

Seed, Phellodendron Bark, Picrasma Wood, Pinellia Tuber,
Plantago Herb, Plantago Seed, Platycodon Root, Pogoste-
mon Herb, Polygala Root, Polygonatum Rhizome, Polygo-
num Root, Polyporus Sclerotium, Poria Sclerotium, Pow-
dered Acacia, Powdered Agar, Powdered Alisma Rhizome,
Powdered Aloe, Powdered Amomum Seed, Powdered
Atractylodes Lancea Rhizome, Powdered Atractylodes Rhi-
zome, Powdered Calumba, Powdered Capsicum, Powdered
Cinnamon Bark, Powdered Clove, Powdered Cnidium Rhi-
zome, Powdered Coix Seed, Powdered Coptis Rhizome,
Powdered Corydalis Tuber, Powdered Cyperus Rhizome,
Powdered Dioscorea Rhizome, Powdered Fennel, Powdered
Gambir, Powdered Gardenia Fruit, Powdered Gentian,
Powdered Geranium Herb, Powdered Ginger, Powdered
Ginseng, Powdered Glycyrrhiza, Powdered Ipecac, Pow-
dered Japanese Angelica Root, Powdered Japanese Gentian,
Powdered Japanese Valerian, Powdered Longgu, Powdered
Magnolia Bark, Powdered Moutan Bark, Powdered Oyster
Shell, Powdered Panax Japonicus Rhizome, Powdered
Peach Kernel, Powdered Peony Root, Powdered Phelloden-
dron Bark, Powdered Picrasma Wood, Powdered
Platycodon Root, Powdered Polygala Root, Powdered
Polypourus Sclerotium, Powderd Poria Sclerotium, Pow-
dered Processed Aconite Root, Powdered Rhubarb, Pow-
dered Rose Fruit, Powdered Scutellaria Root, Powdered
Senega, Powdered Senna Leaf, Powdered Smilax Rhizome,
Powdered Sophora Root, Powdered Sweet Hydrangea Leaf,
Powdered Swertia Herb, Powdered Tragacanth, Powdered
Turmeric, Powdered Zanthoxylum Fruit, Processed Aconite
Root, Processed Ginger, Prunella Spike, Pueraria Root,
Quercus Bark, Red Ginseng, Rehmannia Root, Rhubarb,
Rose Fruit, Rosin, Royal Jelly, Safflower, Saffron,
Saposhnikovia Root and Rhizome, Sappan Wood, Saus-
surea Root, Schisandra Fruit, Schizonepeta Spike, Scopolia
Rhizome, Scutellaria Root, Senega, Senna Leaf, Sesame,
Sinomenium Stem and Rhizome, Smilax Rhizome, Sophora
Root, Sweet Hydrangea Leaf, Swertia Herb, Toad Venom,
Tragacanth, Tribulus Fruit, Trichosanthes Root, Turmeric,
Uncaria Hook, Zanthoxylum Fruit, Zedoary.
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GENERAL RULES
FOR PREPARATIONS

Change the paragraphs 2-2 to 2-4 under [2]
Monographs for Preparations as follows:

2-2. Liquids and Solutions for Oro-mucosal Application

(1) Liquids and Solutions for Oro-mucosal Application
are preparations in liquid form or flowable and viscous
gelatinous state, intended for oral cavity application.

(2) Liquids and Solutions for Oro-mucosal Application
are usually prepared by mixing active substance(s) with suit-
able excipients and Purified Water or suitable vehicles to
dissolve homogenously or to emulsify or suspend, and by
filtering if necessary.

(3) For Liquids and Solutions for Oro-mucosal Applica-
tion which are apt to deteriorate, prepare before use.

(4) Unless otherwise specified, the preparations in sin-
gle-dose packages meet the requirement of the Uniformity of
Dosage Units <6.02>.

(5) Tight containers are usually used for Liquids and So-
lutions for Oro-mucosal Application. For the preparations
susceptible to degradation by evaporation of water, a low-
moisture-permeability container or packaging may be used.

2-2-1. Preparations for Gargles

(1) Preparations for Gargles are liquid preparations in-
tended to apply locally to the oral and throat cavities. Solid
type preparations to be dissolved in water before use are also
included in this category.

(2) Solid type preparations to be dissolved in water be-
fore use are prepared as directed under 1-1. Tablets or 1-3.
Granules.

2-3. Sprays for Oro-mucosal Application

(1) Sprays for Oro-mucosal Application are prepara-
tions that are applied active substance(s) by spraying into the
oral cavity in mist, powder, foam or paste forms.

(2) Sprays for Oro-mucosal Application are usually pre-
pared by the following methods:

(i) Dissolve or suspend active substance(s) and suita-
ble excipients in a solvent, filter, where necessary, and fill
into a container together with liquefied or compressed

gas.

(ii) Dissolve or suspend active substance(s) and suita-

ble excipients in a solvent, fill into a container, and fit
with a pump for spraying.

(3) Unless otherwise specified, metered-dose types
among Sprays for Oro-mucosal Application have an ap-
propriate uniformity of delivered dose.

(4) Tight containers or pressure-resistant containers are
usually used for Sprays for Oro-mucosal Application.

2-4. Semi-solid Preparations for Oro-mucosal Application

(1) Semi-solid Preparations for Oro-mucosal Applica-
tion are preparations in cream, gel or ointment forms, in-
tended for application to the oral mucosa.

(2) Semi-solid Preparations for Oro-mucosal Applica-
tion are usually prepared by emulsifying active substance(s)
together with excipients using ‘‘Purified Water’’ and oil
component such as petrolatum, or by homogenizing active
substance(s) together with suitable excipients using polymer
gel or oil and fats as the base.

(i) Creams for oro-mucosal application are prepared
as directed under 11-5. Creams.

(ii) Gels for oro-mucosal application are prepared as
directed under 11-6. Gels.

(iii) Ointments for oro-mucosal application are pre-
pared as directed under 11-4. Ointments.

For Semi-solid Preparations for Oro-mucosal Applica-
tion which are apt to deteriorate, prepare before use.

(3) Sufficient amounts of suitable preservatives to pre-
vent the growth of microorganisms may be added for Semi-
solid Preparations for Oro-mucosal Application filled in
multiple-dose containers.

(4) Semi-solid Preparations for Oro-mucosal Applica-
tion have a suitable viscosity to apply to the oral mucosa.

(5) Tight containers are usually used for Semi-solid
Preparations for Oro-mucosal Application. For the prepara-
tions susceptible to degradation by evaporation of water, a
low-moisture-permeability container or packaging may be
used.
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GENERAL TESTS, PROCESSES
AND APPARATUS

Change the introduction as follows:

General Tests, Processes and Apparatus includes common
methods for tests, useful test methods for quality recogni-
tion of drugs and other articles related to them. Unless
otherwise specified, acid-neutralizing capacity determina-
tion of gastrointestinal medicines, alcohol number determi-
nation, amino acid analysis of proteins, ammonium determi-
nation, arsenic determination, atomic absorption spec-
trophotometry, boiling point determination, chloride deter-
mination, conductivity measurement, congealing point de-
termination, determination of bulk and tapped densities,
digestion test, disintegration test, dissolution test, distilling
range determination, endpoint determination in titrimetry,
flame coloration, fluorometry, foreign insoluble matter test
for injections, foreign insoluble matter test for ophthalmic
solutions, gas chromatography, heavy metal determination,
inductively coupled plasma-atomic emission spectrometry
and inductively coupled plasma-mass spectrometry, infrared
spectrophotometry, insoluble particulate matter test for in-
jections, insoluble particulate matter test for ophthalmic so-
lutions, iron determination, liquid chromatography, loss on
drying determination, loss on ignition determination, mass
spectrometry, melting point determination, methanol deter-
mination, microbial assay for antibiotics, mineral oil deter-
mination, nitrogen determination, nuclear magnetic
resonance spectroscopy, optical rotation determination, os-
molarity determination, oxygen flask combustion method,
particle size determination, particle size distribution test for
preparations, pH determination, powder particle density de-
termination, qualitative test, refractive index determination,
residual solvents test, residue on ignition determination,
specific gravity and density determination, specific surface
area determination, sulfate determination, test for bacterial
endotoxins, test for glass containers for injections, test for
metal particles in ophthalmic ointments, test for microbial
limit, test for microbial limit for crude drugs, test for plastic
containers, test for pyrogen, test for readily carbonizable
substances, test for rubber closure for aqueous infusions,
test for sterility, test for total organic carbon, test of extract-
able volume for injection, thermal analysis, thin-layer chro-
matography, ultravioletvisible spectrophotometry, unifor-
mity of dosage units (test for content uniformity, mass vari-
ation test), viscosity determination, vitamin A assay, water
determination, and X-ray powder diffraction are performed
as directed in the corresponding articles under the General
Tests, Processes and Apparatus. The tests for melting point
of fats, congealing point of fatty acids, specific gravity, acid
value, saponification value, ester value, hydroxyl value, un-
saponifiable matter and iodine value of fats and fatty oils
are performed as directed in the corresponding items under

Fats and Fatty Oils Test, and sampling, preparation of sam-
ple for analysis, microscopic examination, purity test, loss
on drying, total ash, acid-insoluble ash, extract content, and
essential oil content of crude drugs are performed as directed
in the corresponding items under the Crude Drugs Test.

The number of each test method is a category number
given individually. The number in blackets (< >) appeared
in monograph indicates the number corresponding to the
general test method.

2.22 Fluorometry

Change the beginning part of the text as fol-
lows:

Fluorometry is a method to measure the intensity of
fluorescence emitted from a solution of fluorescent sub-
stance irradiated with an exciting light in a certain wave-
length range. This method is also applied to the phosphores-
cent substances.

Fluorescence intensity F in a dilute solution is proportion-
al to the concentration ¢ in mol per liter of the solution and
the pathlength / of light through the solution in centimeter.

F = klypecl

k: Constant
I: Intensity of exciting light
¢: Quantum yield of fluorescence or phosphorescence

Quantum yield of fluorescence or phosphorescence
_ number of quanta as fluorescence or phosphorescence
number of quanta absorbed

&: Molar extinction coefficient of the substance at the ex-
citation wavelength

2.47 Osmolarity Determination

Change 2. Procedure and 5. Osmolar ratio as
follows:

2. Procedure

A fixed volume of the test solution is introduced into the
sample cell, as indicated for the individual apparatus.

The apparatus must first be calibrated by the two-point
calibration method by using osmolal standard solutions. For
the calibration, select two different standard solutions just
covering the expected osmolar concentration of a sample so-
lution. Other than the indicated osmolal standard solutions
in the Table below, water can also be used as a standard so-
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lution (0 mOsm) for measuring low osmolar sample solu-
tions (0 - 100 mOsm). Next, after washing the sample cell
and the thermistor as indicated for the individual apparatus,
measure the degree of the freezing-point depression caused
by a sample solution. Using the above-mentioned relation of
osmolar concentration m and A7, the osmolarity of a sam-
ple solution can be obtained, and it is assumed to be numeri-
cally equal to the osmolarity.

In the case of higher osmolar solutions over 1000 mOsm,
dilute the sample with water and prepare n’/n times diluted
sample solution (# in n’). Measure the osmolarity of the
diluted solution, as described above. In this case, it is neces-
sary to state that the calculated osmolarity for the sample
(see below) is an apparent osmolarity obtained by the dilu-
tion method. When the determination is performed using
n’/n times diluted solution, the dilution number should be
selected so that the osmolar concentration is near but not ex-
ceeding 1000 mOsm, and dilute in one step.

In the case of solid samples, such as freeze-dried medi-
cines, prepare a sample solution by dissolving the solid using
the indicated solution for dissolution.

5. Osmolar ratio

In this test method the osmolar ratio is defined as the ratio
of osmolarity of a sample solution to that of the isotonic so-
dium chloride solution. The ratio can be used as a measure
of isotonicity of sample solution. Since the osmolarity of the
isotonic sodium chloride solution (NaCl 0.900 g/100 mL) cg
(mOsm) is assumed to be constant (286 mOsm), the osmolar
ratio of a sample solution, of which the osmolarity is cr
(mOsm), can be calculated by means of the following equa-
tion,

Osmolar ratio = cy/cs
cs: 286 mOsm

When the measurement is done by the dilution method,
because the sample has an osmolarity over 1000 mOsm, the
apparent osmolarity of the sample solution ¢t can be calcu-
lated as n’/n-ct = cr, in which n’/n is the dilution number
and cf is the measured osmolarity for the diluted solution.
In this calculation, a linear relation between osmolarity and
solute concentration is assumed. The dilution must be made
in one step. Thus when the dilution measurement is per-
formed, the dilution number is stated as (z in n’).

2.49 Optical Rotation
Determination

Add the following item to the end of the text:

Verification for accuracy of apparatus

Accuracy of the scale of apparatus is verified by using a
solution of sucrose for optical rotation if the reading indi-
cates the value of its known specific optical rotation. For
daily verification a traceable quartz plate may be used.
When the observed value is not meet the specification of the
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quarty plate, repeat the test after refurbishing the apparatus.

Add the following:

2.62 Mass Spectrometry

Mass spectrometry (MS) is a method to separate and de-
tect the ions generated from the ionization of molecules ac-
cording to their m/z values, and it is used for the identifica-
tion and purity test of the substances. The m/z value is the
dimensionless parameter obtained from dividing the relative
mass (m) of the ion (the ratio of the mass of the ion to the
unified atomic mass unit) by the charge number (z) of the
ion. The unified atomic mass unit is defined as one-twelfth
of the mass of a 12C atom in its ground state, and it is used to
express masses of atoms, molecules and ions. The result of
measurement is shown as the mass spectrum in which the
m/z values of the ions and the relative intensities of the sig-
nals corresponding to the ions are shown on the x-axis and
the y-axis, respectively.

The precise mass of a molecule or an ion consisting of
only a single isotope (usually, the isotope with the greatest
natural abundance) of each element comprising a sample
molecule is referred to as the ‘‘monoisotopic mass.”’ Usually
not only a monoisotopic ion but also its isotopic ions are
seen in the mass spectrum. The molecular mass of the sam-
ple substance can be determined from the m/z value of the
molecular ion. When the fragment ions are observed, the
molecular structure of the sample substance can be esti-
mated and confirmed based on the masses of the fragment
ions and the mass differences among the molecular ion and
the fragment ions. In tandem mass spectrometry (MS/MS),
the product ions, generated by the dissociation of the select-
ed precursor ion with m/z value, are used for the mass spec-
trometry. The structural estimation and confirmation of the
precursor ion can be performed using the m/z value of the
product ion observed in the measurement. The schematic di-
agram of the MS and the MS/MS is shown in Fig. 2.62-1.

1. Mass Spectrometer

A mass spectrometer usually consists of a sample in-
troduction unit, an ionization unit (ion source), a mass
analyzer, a detector and data processor, and an exhaust

MSs MS/MS
TR
sﬁ@b"&
S
Ionization Part Ionization Part
Mass Analyzer Mass N Mass Mass Analyzer
Separation |""| Dissociation |""’| Separation |

Detector Detector

Data
processing

| m/z and Relative Intensity |

Data Processor Data Processor

Data
processing

| m/z and Relative Intensity |

Fig. 2.62-1 Schematic diagram of mass spectrometry (MS)
and tandem mass spectrometry (MS/MS)
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system to maintain the mass analyzer under high vacuum
(Fig. 2.62-1).
1.1. Sample Introduction

For the introduction of the sample into the ion source, the
following methods are used; Direct infusion method, in
which solution samples are injected into the ion source by
using a syringe pump or capillary tip, for example; Direct in-
let method, in which a liquid or solid sample is placed in a g-
lass tube or other appropriate vessel and introduced into the
vicinity of the electron beams or reactant ion atmosphere of
the ion source. In addition, the method, in which each com-
ponent separated by the chromatographic technique such as
gas chromatography or liquid chromatography and capillary
electrophoresis is introduced into the ion source successive-
ly, is also used.
1.2. Ion Source

When the sample substances are introduced into the mass
spectrometer, ions with a positive or negative charge are
generated from the substance in the ion source. There are
various ionization methods in mass spectrometry, and it is
important to select the most suitable ionization method ac-
cording to the polarity and molecular mass of the sample
substance to be measured and the purpose of the measure-
ment. Typical ionization methods are as follows.
1.2.1. Electron Ionization (EI) Method

In the EI method, the vaporized sample molecule (M) is
ionized by receiving the energy of thermal electrons (usually,
70 eV), and the molecular ion (M * ") and fragment ions with
the structural information of the sample molecule are gener-
ated. This method is suitable for ionizing nonpolar molec-
ules such as volatile or gaseous samples with low molecular
mass up to approximately 1000. It is used for the identifica-
tion of substances using a data library or other source, be-
cause mass spectra with reproducible fragmentation patterns
can be obtained by this method.
1.2.2. Chemical Ionization (CI) Method

In the CI method, the vaporized sample molecules are
ionized through ion/molecule reactant with reaction ions
generated from reagent gases such as methane, isobutane
and ammonia. When a reagent gas is introduced into the
ionization chamber, protonated ions of the molecules [M +
H]*, deprotonated ions of the molecules [M — H]~ or
reactant ion adducts of the molecules are generated. Since
the ions generated by the CI method have internal energy
values that are much lower than those obtained by the EI
method, the fragmentation of sample molecules hardly
occurs.
1.2.3. Electrospray Ionization (ESI) Method

When the sample solution is sprayed through a capillary
with a tip to which high voltage is applied, atomized charged
droplets are produced. Subsequently, the sample molecules
will be ionized when the charge density of the droplets
increases, accompanied by the evaporation of the solvent;
[M + H]*, [M — H]-, or alkali metal ion adduct of the
molecules is thus generated. This method is used for the ioni-
zation of sample substances from those with low molecular
mass and relatively high polarity to those with high molecu-
lar mass. The ESI method can also be applied for the meas-
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urement of biopolymers such as peptides, proteins and poly-
saccharides, because the method makes it easy to generate
multiply-charged ions such as [M + nH]** and [M —
nH]"~.
1.2.4. Atmospheric Pressure Chemical Ionization (APCI)
Method

In the APCI method, the sample solution is sprayed and
vaporized by passing through a heated capillary using nitro-
gen as the carrier, and the corona discharge is induced at the
time with a high-voltage needle electrode, and the solvent
molecules are thus ionized. The sample molecules will be
ionized through the ion/molecule reaction with the solvent
ions, and [M + H]*, [M — H]-, or alkali metal ion adduct
of the molecules will be generated. This method is suitable
for ionizing nonpolar to highly polar compounds with a
molecular mass up to approximately 1500.
1.2.5. Matrix-assisted Laser Desorption/Ionization
(MALDI) Method

When a mixture of the sample and a matrix such as o-
cyano-4-hydroxycinnamic acid or sinapinic acid is irradiated
with a pulsed laser, the sample molecules will be vaporized
quickly and ionized, accompanied by the electronic excita-
tion of the matrix. At that time, the proton transfer occurs
between the matrix and the sample molecules, and [M +
H]+*, [M — H]-, or alkali metal ion adduct of the molecules
is generated. With the MALDI method, it is possible to
ionize the compounds from low molecular mass of several
hundreds to high molecular mass of several hundred thou-
sand by selecting the appropriate matrix. Since the amount
of the sample required for the measurement is very small,
this method is used for the ionization of samples of biologi-
cal origin such as peptides and proteins.
1.2.6. Other Ionization Methods

Various other ionization methods have been developed,
including the field ionization (FI) method, the field desorp-
tion (FD) method, the fast atom bombardment (FAB)
method, the secondary ion mass spectrometry (SIMS)
method, the atmospheric pressure photoionization (APPI)
method, and an ionization method in which the volatile sub-
stances on the material surface can be directly ionized using
the ionization by the collision reaction with helium in the ex-
cited state in the open space.
1.2.7. Sample Introduction Method and Ionization
Method

Each ionization technique is closely related to the sample
introduction methods. In the case of the gas chro-
matography mass spectrometry (GC-MS), vaporized sub-
stances separated by a capillary column are directly in-
troduced into a high-vacuum ion source and ionized by the
EI method or CI method, for example. In the case of liquid
chromatography mass spectrometry (LC-MS), the liquid
phase containing sample substances separated by the LC
column is sprayed under atmospheric pressure, and the sam-
ple substances are ionized by an ionization method described
above at the interface to introduce the ions to the high-vacu-
um mass analyzer. At that time, it is necessary to ensure that
the mobile phase to be used has an appropriate composition
for both the column separation and the ionization. In the
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case of capillary electrophoresis mass spectrometry, the flow
rate is usually adjusted by adding an appropriate solution to
the electrolyte at the end of the capillary, and the sample
substance is ionized by the ESI method or other ionization
method.
1.3. Mass Analyzers

In a mass analyzer, the ions generated in the ion source are
separated according to their m/z values. As a result, the
mass and the relative abundance of the ions derived from the
samples to be analyzed can be measured. The following mass
analyzers are commonly used for MS.
1.3.1. Quadrupole (Q) Analyzer

The quadrupole (Q) analyzer has four rod electrodes set
parallel to each other, to which high-frequency alternating
current voltage is applied and on which direct current volt-
age is superimposed. The ions that enter this space oscillate
according to their m/z values, and only ions with a specific
m/z value have a stable trajectory and will be able to pass
through the space. The ions with different m/z values can
also become able to pass through the analyzer with a change
in the applied voltage, and thereby the mass spectrum can be
obtained. The mass resolving power of a Q analyzer is gener-
ally low, but Q analyzers are widely used for the qualitative
and quantitative analyses as general-purpose equipment,
since they have a relatively wide dynamic range and simple
composition that can be downsized.
1.3.2. Ion-trap (IT) Analyzers

An ion-trap (IT) analyzer is made of an electric field or
magnetic field or a combination of field, and is used to trap
the ions in a space. The three most commonly used IT
analyzers are as follows.
1.3.2.1. Paul Ion-trap

The Paul ion-trap is a synonym for quadrupole ion-trap
(QIT). Although it is similar to the quadrupole analyzer in
principle, it is able to trap ions stably by using ring elec-
trodes and end-capped electrodes instead of rod electrodes.
The trapped ions are discharged into the detector according
to their m/z values by a scan of the high-frequency voltage,
and thereby the mass spectrum can be obtained. This
method is frequently used for qualitative analyses such as
structure analysis because multiple-stage mass spectrometry
(MSm) can be achieved by using only one analyzer. The
instrument with the sensitivity and dynamic range improved
by using four electrodes with a hyperbolic surface is referred
to as a linear ion-trap (LIT) analyzer.
1.3.2.2. Kingdon Trap

In the Kingdon trap analyzer, ions are trapped while rotat-
ing around a spindle-shaped electrode. The image current in-
duced by the ions oscillating according to their m/z values is
measured. The mass spectrum is obtained by Fourier-tran-
sforming the measured waveform data on the time axis to
those on the frequency axis. This analyzer is used for
qualitative analyses such as structure analyses because it has
extremely high mass resolving power and mass accuracy.
1.3.2.3. Penning Ion-trap

The Penning ion-trap is used for Fourier transform-ion
cyclotron resonance (FT-ICR). The ions that enter into the
strong magnetic field formed by a superconducting magnet
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show cyclotron movement due to the effect of the Lorenz
force. Here, the angular frequency (w) can be expressed by
the following equation.

w = gB/m

where m is the mass in atomic mass units of the ion, ¢ is the
electric charge of the ion, and B is the magnetic flux density.
When the high-frequency electric field with this frequency is
applied to the magnetic field, the ions move along the spiral
orbital. These rotating ion groups induce the electric cur-
rent, which changes periodically according to its respective
m/z value in the detecting electrode. The mass spectrum can
be obtained by Fourier-transforming the signals measured
above and further converting the frequencies to the m/z
values. The Penning ion-trap is used for precise structural
studies in combination with various dissociation techniques
for precursor ions, since an FT-ICR analyzer has extremely
high mass resolving power and mass accuracy.
1.3.3. Time-of-flight (TOF) Analyzer

In the time-of-flight (TOF) analyzer, the ions are separat-
ed based on the difference of the flight times necessary for
reaching the detector. For the ions with the mass m acceler-
ated by the constant voltage V, the time ¢ necessary for the
ions to fly a distance L and reach the detector can be ex-
pressed by the following equation.

L
t=Jm/z XW

The time of flight ¢ is proportional to the square root of
the m/z value, and consequently, the ions with smaller mass
reach the detector faster. In the reflector mode in which the
ions are reflected by the reflectron with the electrodes ar-
ranged side by side, high mass resolving power can be ob-
tained by bringing the distribution of the kinetic energy of
the ions into focus and doubling the flight distance of the
ions. TOF analyzers are used for the analyses of high-
molecular-mass compounds such as proteins in combination
with the MALDI method and other techniques, since the
mass range measurable by this method does not have a mar-
gin, theoretically. It is also frequently used for the qualita-
tive analyses of low-molecular-mass substances, since it has
high mass resolving power.

1.3.4. Magnetic Sector Analyzer

The ions that enter a magnetic sector analyzer are deflect-
ed by the Lorenz force of the magnetic field perpendicular to
the ion current. At that time, ions with different m/z values
(with the velocity v) fly into the magnetic field with different
radii of curvature r according to the following equation.

_ my

F=_"
gB

Only ions with a specific m/z value are able to pass
through the slit placed on the path of the ions. The mass
spectrum can be obtained by scanning the magnetic flux den-
sity B, and introducing the ions with different m/z values
passed through the slit into the detector in order. A magnetic
sector analyzer is usually used as a double-focusing-type
instrument in which the electric sector is combined with the
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magnetic sector, and the analyzer is used for both qualitative
and quantitative analyses, since it has high mass resolving
power and is also highly quantitative.

1.4. Detectors

Ions that have passed through a mass analyzer are usually
transduced to the electric signal by releasing the electrons at
the detector. The following detectors are in current use. In
Fourier-transform-type instruments, the electric current in-
duced by the movement of the ions at the detector is identi-
fied with a detection electrode.

1.4.1. Secondary Electron Multiplier (SEM)

A secondary electron multiplier (SEM) has a multistage
arrangement of electrodes called dynodes. The secondary
electrons emitted by the collision of the ions that enter the
multiplier to the first dynode are sequentially multiplied,
and finally transduced to the electric signal and recorded.
This multiplying effect of the secondary electrons enables
the detection of small amounts of ions.

1.4.2. Channel Electron Multiplier (CEM)

A channel electron multiplier (CEM) has a pipe-shaped
channel configuration, and the secondary electrons are emit-
ted by the collision of the ions that entered the multiplier to
the inner wall of the channel. Multiple amplification is
achieved by repeating this process at every opposite side of
the inner wall. A CEM is simpler compared to SEMs, and
with a CEM it is possible to downsize.

1.4.3. Microchannel Plate (MCP)

A microchannel plate (MCP) has a configuration in which
many very small CEMs are accumulated to form a detector.
It is used for the detector of TOF-type instruments, since an
MCP has a wide ion-receiving surface, and the time disper-
sion of the secondary electrons is small because of the very
thin structure of the MCP.

1.4.4. Faraday Cup (FC)

A Faraday cup (FC) is a simple detector that receives the
charge of the ions that have entered an ion detector, and it
transduces the charge to the electric current. It has a cup-
shaped configuration so that the secondary electrons emitted
from the ions can be captured.

2. Tandem Mass Spectrometers

Tandem mass spectrometry (TMS) is a technique in which
precursor ions are selected from the fragment ions of the
sample substance at the first-stage mass analyzer, and the
product ions generated by dissociating the precursor ions are
separated and detected at the second-stage mass analyzer.
TMS is used for (1) the structural estimation and confirma-
tion of fragment ions, and (2) specific and high sensitive
analyses. There are two categories of TMS: TMA in space,
and TMS in time.

With TMS in space, the selection of the precursor ions,
the dissociation of the precursor ions, and the separation of
the product ions are conducted at the first-stage mass
analyzer, the intermediate region, and the second stage mass
analyzer, respectively. With TMS in time, the selection/dis-
sociation/separation of the ions are conducted at the differ-
ent time zones in the same mass analyzer. TMS in space in-
cludes the triple quadrupole-type, quadrupole/time-of-
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flight-type, and time-of-flight/time of flight-type mass
analyzers. The latter includes the ion-trap type mass analyz-
er, with which multiple-stage mass spectrometry (MS") can
be performed by repeating the selection and dissociation of
the precursor ions and the separation of the product ions
multiple times.

2.1. Dissociation of Precursor Ions

2.1.1. Collision-induced Dissociation (CID)

In this dissociation method, a part or all of the collision
energy is converted to the internal energy of the ions by the
collision of the accelerated ions with the neutral collision
gases (He, Ar, N, etc.), and subsequently the ions obtaining
excess internal energy are excited and dissociated.

2.1.2. Post-source Decay (PSD)

In the MALDI method, the ions generated at the ioniza-
tion source are dissociated during the interval between leav-
ing the accelerating region and reaching the detector, due to
the excess internal energy of the ions themselves or the colli-
sion with the residual gas. PSD is used for MS/MS using a
reflectron time-of-flight mass spectrometer.

2.1.3. Others

Other dissociation methods are electron capture dissocia-
tion, electron transfer dissociation, infrared multiphoton
dissociation, and surface-induced dissociation.

2.2. Constitutions of Principal Tandem Mass Spectrome-
ters
2.2.1. Triple Quadrupole Mass Spectrometer (Q-q-Q)

A triple quadrupole mass spectrometer (Q-q-Q) has a con-
figuration in which three quadrupoles are tandemly connect-
ed so that the first quadrupole is used for the selection of the
precursor ions, the second quadrupole is used as the collision
chamber for the dissociation of the precursor ions, and the
third quadrupole is used for the mass separation of the
product ions. Various scanning methods can be employed,
and this type of spectrometer is frequently used for quantita-
tive analyses in particular.

2.2.2. Quadrupole Time-of-flight Mass Spectrometer (Q-
TOF)

A quadrupole time-of-flight mass spectrometer (Q-TOF)
has a configuration in which the third quadrupole in the Q-
q-Q is replaced with a TOF mass analyzer. The precursor
ions are selected at the first quadrupole, and the separation
of generated ions is conducted by the orthogonal-type TOF.
Measurement with high sensitivity and high resolution is
possible.

2.2.3. Time-of-flight Time-of-flight Mass Spectrometer
(TOF-TOF)

A time-of-flight time-of-flight mass spectrometer
(TOF-TOF) consists of a TOF analyzer in which the precur-
sor ions are selected, the collision chamber, and a TOF
analyzer in which the mass separation of the product ions is
performed. It is used for MALDI-TOF-TOF mass spectro-
metry.

2.2.4. Other Mass Spectrometers

The mass spectrometers other than those described above
are the four-sector mass spectrometer with the configuration
in which two double-focusing instruments are connected,
and the LIT-Kingdon trap and QIT-TOF, in which an in-
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time-type mass analyzer is used.

3. Methods Used for Measurement
3.1. Mass Spectrometry

The following measurement methods are used with mass
spectrometry. An outline of the data obtained by each
method is also described.

3.1.1. Total Ion Monitoring (TIM)

Total ion monitoring (TIM) is also known as the full-scan
mode. It is the technique in which the mass spectrometer is
operated so that all ions within the selected m/z range are
detected and recorded, and the integrated value of the
amounts of ions observed in each scanning is called the total
ion current (TIC).

The chromatogram in which the total ion current obtained
from the mass spectrum measured in LC-MS and GC-MS is
plotted against the retention time is called the total ion cur-
rent chromatogram (TICC), and the chromatogram in which
the relative intensity at the specific m/z value is expressed as
the function of time is called the extracted ion chromato-
gram (EIC).

3.1.2. Selected Ion Monitoring (SIM)

In selected ion monitoring (SIM), the mass spectrometer is
operated so that only the ions with a specific m/z value are
continuously detected and recorded instead of measuring the
mass spectrum. SIM is used for the assay and high-sensitivi-
ty detection of sample substances in LC-MS and GC-MS.
3.2. Tandem Mass Spectrometry (TMS)

The following methods are used for measurements using
TMS. An outline of the data obtained by each method is also
described.

3.2.1. Product Ion Analysis

Product ion analysis is used to detect the product ions
generated from the precursor ions with a selected m/z value,
and with this method the sample’s qualitative information
can be obtained.

3.2.2.

Precursor ion scan is a method for scanning the precursor
ions from which the product ions with a specific m/z value
are generated by dissociation, and it is used for the specific
detection of a substance with a specified substructure in the
sample.

3.2.3. Constant Neutral Loss Scan

In constant neutral loss scan, the precursor ions that un-
dergo the loss of specified mass (desorption of neutral spe-
cies) due to dissociation are scanned. This method is used for
the specific detection of substances with a specified substruc-
ture in the sample.

3.2.4. Selected Reaction Monitoring (SRM)

Selected reaction monitoring (SRM) detects product ions
with a specific m/z value generated by the dissociation of the
precursor ions with a specified m/z value, and it is used for
the quantitative detection of trace amounts of substances
present in a complex matrix. Although this method is similar
to SIM, the specificity is improved by using the product ions
generated from the precursor ions for the detection.

Precursor Ion Scan

4. Application to Various Tests
In pharmaceutical analyses, mass spectrometry is used for
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the identification and purity tests of molecules as a specific
detection method based on the mass and the structural infor-
mation of the molecules.
4.1. Optimization of Instruments

In mass spectrometry, in order to obtain a good shape,
sensitivity, and mass accuracy of the ion peak it is necessary
to pre-optimize the measurement parameters of each compo-
nent unit of the instrument by using an appropriate standard
material in accord with the ionization method and mass
range.
4.1.1. Tuning

The shape, sensitivity, and relative intensity of the ion
peak detected are optimized by adjusting the parameters
such as the gas pressure, temperature, and voltage of the ion
source, mass analyzer, and detector. The various parameters
of the ion source affect the generation of ion species, the
species transported to the mass analyzer, and the relative in-
tensity. The parameters related to the mass analyzer in-
fluence the peak width, mass accuracy, resolving power, and
sensitivity, and the detector parameters affect the signal in-
tensity and system sensitivity.
4.1.2. Calibration

The mass calibration of a mass spectrometer is carried out
based on the mass of standard material. The reproducibility
of the measurement mass values is affected by the electrical
variation of the instrument, the surface cleanliness of each
component unit such as the ion source, and the room tem-
perature. There are the external and internal standard tech-
niques for mass calibration. The number of points for the
calibration differs according to the type of mass spectrome-
ter.
4.1.3. Mass Resolving Power

The ability to separate two adjacent ion peaks from each
other is referred to as the mass resolving power. Higher mass
resolving power capacitates to separate and detect the ion
peaks with a small mass difference. In magnetic-sector mass
spectrometry, the mass resolving power R is calculated by
the following equation when two peaks with the mass of M
and M + AM overlap each other to 10% of either peak
height.

R = M/AM

When an instrument other than a magnetic-sector mass
spectrometer is used, such as a quadrupole mass spectrome-
ter or a time-of-flight mass spectrometer, the mass resolving
power can usually be calculated by the method using peak
width at half-height. When the width of the ion peak with
the mass of m is Am, the mass resolving power is calculated
by R = m/Am, and is discriminated from that of the mag-
netic-sector mass spectrometer.

4.2. Test for Identification

The identification of a test substance using mass spectro-
metry is usually performed by the confirmation of the mass
of the test substance molecule. The test should be performed
after confirming in advance that the measurement value is
within the range specified in the monograph using the stan-
dard solutions defined in the monograph, or the specified
ion can be detected. According to the mass resolving power
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of the instrument and the mass of the test substance molec-
ule, the mass of the test substance molecule obtained from
mass spectrometry can be adjusted to the monoisotopic mass
or the average mass.

In general, the mass of the molecule consisting of only
principle isotopes should be obtained from the monoisotopic
peak. However, when the monoisotopic peak cannot be
identified because, for example, the molecular mass is high
or the resolution is not sufficient, the average mass should
be calculated from the weighted average of the peak. When
samples with high molecular mass such as proteins are ana-
lyzed by ESI/MS, the average mass should be calculated by
the deconvolution technique, because the ESI mass spectra
would show a series of multiply charged ions with different
charge states. It may be combined with the detection of the
fragment ions or the product ions generated from the test
substance molecule, which includes characteristic partial
structural information.

4.3. Purity test

The purity test of a test substance using mass spectrometry
is usually performed in combination with a separation tech-
nique such as chromatography using a standard solution
with a concentration corresponding to the specified limit of
the impurity in the sample. The peak responses of the
molecular ions or the characteristic fragment ions and
product ions generated from the specified impurity in the
sample solution should be compared with those of the ions
generated from the substance in the standard solution. To
obtain more precise values, the method in which the stable
isotope-labeled compound of the analyte is added to the
sample solution as the internal standard is also important.
When the test is performed using mass spectrometry in com-
bination with, for example, chromatography, a system
suitability test should also be required in accord with the
chromatography.

Add the following:

2.63 Inductively Coupled
Plasma-Atomic Emission
Spectrometry and Inductively
Coupled Plasma-Mass Spectrometry

Inductively coupled plasma-atomic emission spectrometry
(ICP-AES) and inductively coupled plasma-mass spectro-
metry (ICP-MYS) are elemental analysis methods in which in-
ductively coupled plasma (ICP) is used as the excitation
source or the ion source.

ICP is an excitation source composed of high-temperature
argon plasma with intense thermal energy, which is formed
by the inductive coupling method. The atoms contained in
the sample solution are excited when the solution is sprayed
into the plasma. ICP-AES is the method used to measure the
atomic emission spectrum of the light emitted from the plas-
ma at the time and to identify and analyze the contents of
elements contained in the sample by determining the
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wavelength and intensity of its spectral lines. Since ICP is
also a good ionization source, the atoms in the sample solu-
tion are ionized when the solution is sprayed into the plas-
ma. ICP-MS is the method used to measure the mass spec-
trum of the element ions generated by ICP at the time by
separating the element ions into those with each m/z value
and counting the intensities of ion peaks using a mass spec-
trometer as the detector.

When intense energy is added to an atom from the out-
side, the peripheral electrons of the atom would transit to an
excited state by absorbing certain energy. The electron in the
excited state would release the absorbed energy as the light
when it returns to its ground state. The light released at the
time has a frequency v (or wavelength A1) characteristic of
each element. When # is Planck’s constant and c is the veloc-
ity of light, the energy AFE of the released light is expressed
by the following equation.

AE = hv = hc/2

Since there are many excited states with various energy
levels to which peripheral electrons might transit, many
emission lines with various levels of energy can generate
from one element, although some lines are strong and others
are weak. However, there is only a limited number of emis-
sion lines observed in the ultraviolet/visible region and with
enough sensitivity for the qualitative and quantitative ana-
lyses of each element. Since each element exhibits its own
spectral line with a characteristic frequency (or wavelength)
in the atomic emission spectrum, the elements contained in
the sample solution can be identified by determining the
wavelengths of spectral lines in the spectrum. Quantitative
analyses of the elements in the sample solution can also be
performed by determining the intensity of the spectral line
characteristic of each element. The elemental analysis
method using this principle is ICP-AES.

ICP-MS is the elemental analysis method alternative to
optical analysis methods such as atomic absorption spectro-
metry and ICP-AES. In ICP-MS, the element ions generated
by the ICP are separated into those with each m/z value and
the intensities of the separated ions are counted with a mass
spectrometer. Compared to ICP-AES, ICP-MS is higher
sensitive, and with it an isotope analysis can be performed.

ICP-AES and ICP-MS are both excellent trace analysis
methods specific for the inorganic impurities or coexisting
elements in drug substances and drug products. Therefore,
using these methods, qualitative and quantitative analyses
can be performed not only for alkaline/alkaline-earth metals
and heavy metals, but also for many elements for which ade-
quate control is required to ensure the safety of pharmaceu-
tical products. It would be useful for the quality assurance
of drug substances to apply these methods to the profile ana-
lyses of inorganic elements contained in the substances, be-
cause these methods enable the simultaneous analysis of
many elements.

1. Instruments
1.1. Instrument Configuration of ICP-AES
An ICP-AES is composed of an excitation source, a sam-
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ple introduction system, a light emission unit, a spectro-
scope, a photometer and a data processor.

The excitation source consists of a high-frequency power
generator, a control circuit to supply and control the electric
energy to the light emission unit, and a gas source. The sam-
ple introduction system, the main components of which are
a nebulizer and a spray chamber, is used for introducing
sample solutions to the light emission unit after nebulizing
the solutions.

The main components of the light emission unit, in which
the elements containing in the sample solution are atomized
and excited to induce light emission, are a torch and a high-
frequency induction coil. The torch has a triple tube struc-
ture, and the sample solution is introduced through the
central tube. Argon gas is used to form the plasma and to
transport the sample solution. For the observation method
of the light emitted from the light emission unit, there are
two viewing modes: the lateral viewing mode in which the
radial light of the plasma is observed, and the axial viewing
mode in which the central light of the plasma is observed.

The spectroscope separates the light from the light emis-
sion unit to the spectral lines, and is composed of optical
devices such as a light-converging system and diffraction
grating. There are two types of spectrometers: wavelength-
scanning spectrometers (monochromators) and simultane-
ously measuring spectrometers (polychromators) of the
wavelength-fixed type. In addition, it is necessary to form a
vacuum or to substitute the air in the chamber of the pho-
tometer with argon or nitrogen gas, when it is required to
measure the spectral lines of the vacuum ultraviolet region
(190 nm or shorter).

The photometer, which consists of a detector and a signal
processing system, transduces the light energy of incident
light to the electric signal proportional to the intensity of the
light. For the detector, a photomultiplier or a semiconductor
detector is used.

The data processor is used to process the data obtained by
the measurements, and it displays the calibration curves and
measurement results.

1.2. Instrument Configuration of ICP-MS

An ICP-MS system is composed of an excitation source, a
sample introduction system, an ionization port, an interface,
an ion lens, a mass analyzer, an ion detector and a data proc-
essor.

The excitation source, sample introduction system and
ionization port have the same configuration as their counter-
parts in an ICP-AES system.

The interface is the boundary component for introducing
the ions generated by the plasma under atmospheric pressure
into a high-vacuum mass analyzer, and is composed of the
sampling cone and skimmer cone.

The ion lens brings the ions introduced via the interface
into focus and helps introduce the focused ions into the mass
analyzer efficiently.

For the mass analyzer, a common choice is a quadrupole
mass analyzer. The interference caused by the polyatomic
ions described later can be suppressed by placing a col-
lision/reaction cell within the vacuum region before the
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mass analyzer, and introducing a gas such as hydrogen, heli-
um, ammonia or methane into the cell.

The ion detector transduces the energy of the ions that
reached the detector to an electric signal which is amplified
by the multiplier. The data processor is used to process the
data of the electric signal from the ion detector, and to dis-
play the calibration curves and measurement results, etc.

2. Pretreatment of Sample

When the samples to be analyzed are organic compounds
such as pharmaceutical drug substances, they are usually
digested and ashed by the dry ash method or the wet diges-
tion method, and the sample solutions for ICP-AES or ICP-
MS are prepared by dissolving the residues in small quanti-
ties of nitric acid or hydrochloric acid. When a sample is
difficult to digest in the usual manner, the sample can be
sealed in a closed, pressurized container and digested using
microwave digestion equipment. Although liquid samples
containing small amounts of organic solvents can be in-
troduced directly into an ICP-AES or ICP-MS instrument
without pretreatment, another alternative is introducing
oxygen as the option gas to prevent the build-up of carbon
generated from the solvent onto the torch and the interface
by contributing to the incineration of organic solvents.

3. Operation of ICP-AES

The operation of an ICP-AES system is as follows. The
argon plasma is formed by setting the argon gas flow at the
specified rate and turning the high-frequency power source
on. After confirmation that the state of the plasma is stable,
a quantity of the sample solution or the standard solution
prepared by the method prescribed in the monograph is in-
troduced into the instrument via the sample injection port,
and the emission intensity of the analytical line specified for
the element is measured. When it is necessary to perform a
test for the confirmation or identification of some elements,
the emission spectrum in the wavelength range in which ana-
lytical lines specified for the elements that appear is meas-
ured.

3.1. Performance Evaluations of Spectrometers

Since each spectrometer requires its own calibration
method that accords with its properties, a wavelength
calibration must be performed according to the procedure
indicated by the manufacturer.

For expressing the wavelength-resolving power of a spec-
trometer, the half height width of the analytical line in the
emission spectrum of a specified element is usually defined
in the form of ‘‘not more than xxx nm (a constant value).”’
The following emission lines, from the line with a low
wavelength to that with a high wavelength, are usually
selected for the above purpose: arsenic (As: 193.696 nm),
manganese (Mn: 257.610 nm), copper (Cu: 324.754 nm) and
barium (Ba: 455.403 nm).

3.2. Optimization of Operating Conditions

The operating conditions usually adopted are as follows.
The operating conditions of the instrument should be op-
timized after stabilizing the state of the plasma by warming
up the instrument for 15 - 30 min. The operating parameters
should usually be set as follows: high frequency power, 0.8 -
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1.4 kW; argon gas flow rate, 10 - 18 L/min for the coolant
gas (plasma gas), 0 - 2 L/min for the auxiliary gas, and 0.5 -
2 L/min for the carrier gas. In the lateral viewing mode, the
point for measuring the light emitted from the plasma
should be set within the range of 10 - 25 mm from the top
edge of the induction coil, and the aspiration rate of the
sample solution should be set at 0.5 - 2 mL/min. In the axial
viewing mode, the optical axis should be adjusted so that the
maximum value can be obtained for the intensity of emission
line measured. The integration time should be set within the
range of one to several tens of seconds, taking the stability
of the intensity of the emission line measured into account.
When a test using an ICP-AES system is defined in a JP
monograph, the operating conditions such as the analytical
line (nm), high-frequency power (kW), and argon gas flow
rate (L/min) should be prescribed in the monograph.
However, it is necessary to optimize the operating conditions
individually for each instrument and for each viewing mode
used for the measurement.

3.3. Interference and Its Suppression or Correction

In the term ICP-AES, the word ‘‘interference’’ is used as
a general term that indicates the influence of the coexisting
components or matrix on the measurement results. Various
interferences are roughly classified as either non-spectral in-
terference (such as physical interference and ionization inter-
ference) or spectral interference. Their effects can be elimi-
nated or reduced by applying the appropriate suppression or
correction methods for the measurement.

Physical interference means that the measurement results
are influenced by the difference between the spray efficien-
cies of the sample solution and the standard solution used
for its calibration in the light emission unit, when the physi-
cal properties (such as viscosity, density and surface tension)
of the solutions differ. The effective methods for eliminating
or reducing this type of physical influence are as follows.
The sample solution should be diluted to the level at which
such interference will not occur; the properties between the
sample solution and the standard solution used for its
calibration should be matched as much as possible (matrix-
matching method); and the internal standard method (inten-
sity ratio method) or the standard addition method should
be used.

Ionization interference indicates the influence due to the
change in the ionization rate caused by the increase of elec-
tron density in the plasma, which is induced by a large num-
ber of electrons generated from the elements coexisting in
the sample solution at a high concentration. The suppression
or correction method against the ionization interference is
essentially the same as the method used in the case of physi-
cal interference. The measurement conditions with low ioni-
zation interference can also be set by the selection and ad-
justment of the observation method of emitted light, the
height for viewing, high-frequency power and carrier gas
flow rate, and so on.

Spectral interference is the phenomenon which influences
the analytical results of the sample by overlapping the vari-
ous emission lines and/or the light with a continuous spec-
trum with the analytical line of the analyte element. To
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avoid this type of interference, it is necessary to select
another analytical line which will not suffer from the spec-
tral interference. However, when no suitable analytical lines
can be found, it is necessary to carry out the correction of
the spectral interference. In addition, when the pretreatment
of the organic samples is not sufficient, the molecular band
spectra (NO, OH, NH, CH, etc.) derived from nitrogen,
oxygen, hydrogen and carbon remaining in the sample solu-
tion might appear at the wavelength close to the analytical
line of the analyte element, and could interfere with the anal-
ysis.

4. Operation of ICP-MS

In the operation of an ICP-MS system, after the confir-
mation that the state of the plasma is stable, the optimiza-
tion of the instrument is performed and the system’s
suitability is confirmed. A quantity of the sample solution or
the standard solution prepared by the method prescribed in
the monograph is introduced, and the ion count numbers of
the signal at the m/z value specified for the analyte element
are determined. When it is necessary to perform a test for
the confirmation or identification of some elements, the
mass spectrum in the m/z value range specified for the ana-
lyte elements is measured.

4.1. Performance Evaluation of Mass Spectrometer

The performance evaluation items for mass spectrometers
are the mass accuracy and the mass resolving power. The
mass accuracy should be adjusted by matching the m/z value
of the mass axis of the mass analyzer to that of the standard
element in the standard solution for the optimization speci-
fied in the operating conditions section of the monograph.
With quadrupole mass spectrometers, it is preferable that
the mass accuracy be within £0.2. For the mass resolving
power, it is preferable that the peak width at 10% of the
peak height in the observed ion peak is not more than 0.9.
4.2. Optimization of Operating Conditions

When a limit test or a quantitative test is performed, the
sensitivity, background and generation ratio of oxide ions
and doubly charged ions defined below should be optimized
previously to assure that the performance of the instrument
is suitable. For the optimization of operating conditions, the
solutions of the elements which represent the low mass num-
ber elements, intermediate mass number elements and high
mass number elements and are unlikely to be contaminated
from the environment (e.g., "Li, °Be, %°Co, 3°Y, 15In, 4°Ce,
205T1 and 29Bi) are usually used as the standard solutions
after adjusting to adequate concentrations.

The sensitivity is evaluated by the ion count numbers per
second of integration time (cps). When a limit test or quan-
titative test is performed, it is preferable to have the sensitiv-
ity of several tens of thousands cps per 1 ug/L (ppb) for each
element with a low mass number, intermediate mass number
or high mass number.

For the background, it is preferable to be not more than
10 cps, when the measurement is performed at the m/z value
at which no elements exist naturally (e.g., m/z value of 4, 8
or 220).

For the generation ratio of oxide ions and doubly charged
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ions, the count numbers of oxide ions (e.g., °Ce:
140Cel6O*, m/z 156), doubly charged ions (*4°Ce2*, m/z 70)
and monovalent ions (*4°Ce*, m/z 140) should be measured,
and the generation ratios are calculated by dividing the ion
count number of the oxide ions and doubly charged ions by
that of the monovalent ions. It is preferable that the genera-
tion ratio of oxide ions (i.e., 4°Cel6O*+/140Ce*) is not more
than 0.03 and that of doubly charged ions (i.e., 4°Ce?*/
140Ce*) is not more than 0.05.

4.3. Interferences and their Suppression or Correction

In measurements using ICP-MS, attention must be paid to
spectral interference and non-spectral interference.

Spectral interference includes isobaric interference and
the interference caused by overlapping the mass spectrum of
the analyte element with those of polyatomic ions or doubly
charged ions. Isobaric interference is the interference by the
isobaric element with the atomic mass adjacent to that of the
analyte element, for example, the overlap of “°Ar with “°Ca
and 2Hg with 2Pb. Since argon plasma is used as the
ionization source, the polyatomic ions such as “°Arl¢Q,
“Arl6QlH, 4°Ar, might be generated, and they would inter-
fere with the measurements of ¢Fe, S"Fe and 30Se, respec-
tively. When an instrument equipped with a collision/reac-
tion cell is used, these polyatomic ions can be decreased in
the cell. Doubly charged ions are the ions exhibiting their ion
peaks at 1/2 the m/z value of the corresponding monovalent
ions, and the interference might occur when the element with
an isotope with the mass number twice that of the analyte
element might be present in the sample solution.

Non-spectral interference includes not only the physical
interference and the ionization interference as in the case of
the ICP-AES, but also the matrix interference unique to
ICP-MS. Matrix interference is the phenomenon in which
the ion count numbers of every analyte element generally
decrease when large amounts of other elements might co-ex-
ist in the sample solution. This tendency becomes more sig-
nificant when the mass number of a co-existing element is
larger and its concentration is higher, and when the mass
number of the analyte element is smaller. The extent of non-
spectral interference can be estimated based on the recovery
rate obtained by adding a known amount of the analyte ele-
ment to the unknown sample. When it is found that the
recovery rate is low and the reliability of the analysis is not
assured, the correction should be carried out by using the in-
ternal standard method or the standard addition method.
For ICP-MS in particular, the influence of non-spectral in-
terference can be reduced by using the isotope dilution
method.

5. System Suitability
When a limit test or quantitative test is performed using
these methods, it is necessary to confirm that the perfor-
mance of the instrument is suitable by carrying out a system
suitability test as defined below in advance of the limit test
or quantitative test.
5.1. Evaluation for Required Detectability and Linearity
In an evaluation of an ICP-MS system for the required
detectability and linearity, a solution is prepared in which
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the analyte element is not contained and the standard solu-
tion with the concentration of the specification limit of the
analyte element, and these solutions are used as the blank so-
lution and the solution for the system suitability test, respec-
tively. The spectra obtained with these solutions are meas-
ured according to the test conditions optimized individually
for each instrument, and it must be confirmed whether the
emission line (or ion peak) of the analyte element is clearly
observed at the specified wavelength (or m/z value) in the
solution for system suitability test when compared with the
blank solution. In this regard, the limit of the analyte ele-
ment should be specified at the concentration of more than
the quantitation limit (10g). The test for required detectabil-
ity is not required in the assay.

For the evaluation of linearity, it should be confirmed that
the correlation coefficient of the calibration curve prepared
by the procedure described in the section below, ‘“6.2. Quan-
titative Analysis’’ is not less than 0.99. The confirmation of
linearity is not required in quantitative analyses in the sec-
tion 6.1. or when isotope dilution in the section 6.2. is per-
formed.

5.2. Evaluation for System Repeatability

Unless otherwise specified, when the test is repeated six
times using the solution with the lowest concentration
among those used for plotting the calibration curve accord-
ing to the test conditions optimized individually for each
instrument, it should be confirmed that the relative standard
deviation of the observed values for the emission intensity
(or ion count number) of the analyte element is not more
than the specified value (e.g., not more than 3% for an as-
say, and not more than 5% for a purity test).

6. Qualitative and Quantitative Analyses
6.1. Qualitative Analyses

In ICP-AES, when the wavelengths and relative emission
intensities of multiple emission lines from the sample solu-
tion conform to those of the emission lines from the ele-
ments contained in the standard solution, the presence of the
elements can be confirmed. In addition, the library of ICP-
emission spectra attached to each instrument or the
wavelength table of the spectra can also be used instead of
the standard solution. Since the mass number region cover-
ing all the elements can be scanned in a short time in ICP-
MS, the elements contained in the sample solution can be
analyzed qualitatively based on the m/z value of the ion
peak in the mass spectrum obtained from the sample solu-
tion.

It would be feasible to list the metal catalysts and inorgan-
ic elements that might be contained in the sample as impuri-
ties, and for some elements (such as arsenic and lead) it
might be necessary to monitor them in a routine manner
from the point of view of safety, and to carry out the profile
of these inorganic impurities as a part of the manufacturing
controls for a drug substance. In addition, the standard so-
lution of each element should be prepared at an appropriate
concentration considering the acceptance limit of each ele-
ment to be specified separately.
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6.2. Quantitative Analyses

The quantitative analysis of an inorganic element in the
sample solution is usually performed by one of the following
methods based on the emission intensity or ion count num-
bers obtained by the integration of measurement data in a
specified time.

(i) Calibration curve method: Prepare standard solu-
tions for plotting a calibration curve with different concen-
trations (four or more) of the analyte element. Using these
standard solutions, the emission intensities at the analytical
line specified for the analyte element by ICP-AES or the ion
count numbers at the m/z value specified for the analysis of
the element by ICP-MS are measured. The data obtained are
then plotted against the concentrations, and this plot is used
as the calibration curve. The concentration of the analyte
element in the sample solution is determined by using this
calibration curve.

(ii) Internal standard method: Prepare standard solu-
tions for plotting a calibration curve with a fixed concentra-
tion of the internal standard element and different concen-
trations (four or more) of the analyte element. Using these
standard solutions, the ratios of the emission intensities (or
ion count numbers) of the analyte element to those of the in-
ternal standard element are determined. The data obtained
are plotted against the concentrations, and this plot is used
as the calibration curve. The internal standard element is
also added to the sample solution, so that the concentration
of internal standard element in the solution becomes the
same as that in the standard solution. The concentration of
the analyte element in the sample solution is determined by
using the calibration curve plotted above.

Before this method is applied, it is necessary to verify that
the internal standard element to be added is not contained in
the sample solution. If the internal standard element to be
added is present in the sample solution, it is necessary to
verify that the contaminated amount of standard element is
negligible compared to the amount to be added. In addition,
in ICP-AES, the following requirements are to be met for
the internal standard element: the changes in the emission in-
tensity due to the measurement conditions and properties of
the solution should be similar to those of the analyte ele-
ment, and the emission line which does not cause spectral in-
terference to the analytical line of the analyte element should
be selected for the analysis. In contrast, in ICP-MS, it is
preferable to select an internal standard element which does
not cause spectral interference to the analyte element and
has the ionization efficiency and mass number equivalent to
the analyte element.

(iii) Standard addition method: Take 4 portions or more
of the sample solution with the same volume, and prepare
the following solutions; the solution in which the analyte ele-
ment is not added; the standard solutions for plotting
calibration curve in which the analyte element is added at
different concentrations (3 or more). Measure the emission
intensities at the specified analytical line or the ion count
numbers at the specified m/z value for these solutions. Plot
the obtained data against the concentrations calculated from
the added amount of the analyte element. Calibrate the con-
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centration of the analyte element in the sample solution
from the absolute value of the horizontal axis (concen-
tration)-intercept of the regression line.

In ICP-AES, this method is useful for the correction of
non-spectral interference caused by coexisting substances in
the sample solution, and it is applicable only to the cases in
which spectral interference does not exist, or the background
and the spectral interference are exactly corrected and the
relationship between the emission intensity and the concen-
tration shows good linearity. In ICP-MS, this method is use-
ful for the correction of non-spectral interference caused by
coexisting substances in the sample solution, and it is applic-
able only to the cases in which the spectral interference is ex-
actly corrected and the relationship between the ion count
number and the concentration shows good linearity down to
the low concentration region.

(iv) Isotope dilution method: Isotope dilution method is
applicable only to the ICP-MS. The concentration of the
analyte element is determined from the change of the isotope
composition ratio of the element by adding a substance con-
taining a concentrated isotope with a known isotope compo-
sition that is different from the natural composition to the
sample solution. It is applicable only to the element which
has two or more stable isotopes naturally and is able to per-
form the isotope analysis. It is the feature of this method
that the analytical precision is high and is not influenced by
non-spectral interference, because the quantitation can be
performed only by adding an adequate amount of a sub-
stance containing a concentrated isotope and measuring the
isotope composition ratio of the sample solution.

7. Note

Water and reagents and the standard solutions used in this
test are as follows.

(i) For water, water for an ICP analysis should be used.
It should be verified prior to the test that the impurities con-
tained in the water do not interfere with the analysis of the
analyte element. Here, the water for an ICP analysis has the
electric conductivity of 1 uS-cm~! or less (25°C).

(ii) Reagents that are suitable for ICP analyses and are
of high quality should be used.

(iii) For argon gas, either liquefied argon or compressed
argon gas with the purity of 99.99 vol% or higher should be
used.

(iv) For the standard solutions, they should be prepared
by diluting the Standard Solution (e.g., the Standard Solu-
tion defined in the JP, or a standard solution with a concen-
tration certified by a public institution or scientific organiza-
tion) to the specified concentration using the water for ICP
analysis. However, in cases in which interference with the
analysis might occur, it is preferable to match the properties
of the standard solution to those of the sample solution.

(v) When a standard solution containing multiple ele-
ments is prepared, a combination of the test solutions and
elements should be selected so that precipitation and/or
mutual interference does not occur.
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3.01 Determination of Bulk and
Tapped Densities

Change the paragraph 1.2.1 and 2.1.2 as follows:

1.2.1. Apparatus

The apparatus® (Fig. 3.01-1) consists of a top funnel fit-
ted with a 1.0 mm sieve. The funnel is mounted over a baffle
box containing four glass baffle plates over which the pow-
der slides and bounces as it passes. At the bottom of the baf-
fle box is a funnel that collects the powder and allows it to
pour into a cup mounted directly below it. The cup may be
cylindrical (25.00 £ 0.05 mL volume with an inside di-
ameter of 30.00 £ 2.00 mm) or cubical (16.39 £ 0.20 mL
volume with inside dimensions of 25.400 = 0.076 mm).

1.0 mm sieve

Powder funnel ——

Loading funnel

Baffle assembly ——

Glass baffles

Stand
/

Sample receiving cup

Fig. 3.01-1 Volumeter

2.1.2. Procedure

Proceed as described above for the determination of the
bulk volume (V).

Secure the cylinder in the holder. Carry out 10, 500 and
1250 taps on the same powder sample and read the corre-
sponding volumes Vo, Vsoo and Vi,s0 to the nearest graduat-
ed unit. If the difference between Visyy and Vs is less than
or equal to 2 mL, V)55 is the tapped volume. If the differ-
ence between Vsy and Vy,s exceeds 2 mL, repeat in incre-
ments such as 1250 taps, until the difference between suc-
ceeding measurements is less than or equal to 2 mL. Fewer
taps may be appropriate for some powders, when validated.
Calculate the tapped density (g/mL) using the formula m/V;
in which V; is the final tapped volume. Generally, replicate
determinations are desirable for the determination of this
property. Specify the drop height with the results.

If it is not possible to use a 100 g test sample, use a
reduced amount and a suitable 100 mL graduated cylinder
(readable to 1 mL) weighing 130 = 16 g and mounted on a
holder weighing 240 = 12 g. If the difference between Vg
and Vs is less than or equal to 1 mL, V5 is the tapped
volume. If the difference between Vsy and Vi,s, exceeds 1
mL, repeat in increments such as 1250 taps, until the differ-
ence between succeeding measurements is less than or equal
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to 1 mL. The modified test conditions are specified in the ex-
pression of the results.

4.01 Bacterial Endotoxins Test

Change from the beginning up to the paragraph
2.3 as follows:

This test is harmonized with the European Phar-
macopoeia and the U.S. Pharmacopeia.

Bacterial Endotoxins Test is a test to detect or quantify
bacterial endotoxins of gram-negative bacterial origin using
an amoebocyte lysate prepared from blood corpuscle ex-
tracts of horseshoe crab (Limulus polyphemus or
Tachypleus tridentatus). There are two types of techniques
for this test: the gel-clot techniques, which are based on gel
formation by the reaction of the lysate TS with endotoxins,
and the photometric techniques, which are based on
endotoxin-induced optical changes of the lysate TS. The lat-
ter include turbidimetric techniques, which are based on the
change in lysate TS turbidity during gel formation, and
chromogenic techniques, which are based on the develop-
ment of color after cleavage of a synthetic peptide-chromo-
gen complex.

Proceed by any one of these techniques for the test. In the
event of doubt or dispute, the final decision is made based
on the limit test of the gel-clot techniques, unless otherwise
indicated.

The test is carried out in a manner that avoids endotoxin
contamination.

1. Apparatus

Depyrogenate all glassware and other heat-stable materi-
als in a hot-air oven using a validated process. Commonly
used minimum time and temperature settings are 30 minutes
at 250°C. If employing plastic apparatus, such as multi-well
plates and tips for micropipettes, use only that which has
been shown to be free of detectable endotoxin and which
does not interfere with the test.

2. Preparation of Solutions
2.1. Standard Endotoxin Stock Solution

Prepare Standard Endotoxin Stock Solution by dissolving
Japanese Pharmacopoeia Reference Standard Endotoxin
that has been calibrated to the current WHO International
Standard for Endotoxin, using water for bacterial endotox-
ins test (BET). Endotoxin is expressed in Endotoxin Units
(EU). One EU is equal to one International Unit (IU) of en-
dotoxin.
2.2. Standard Endotoxin Solution

After mixing Standard Endotoxin Stock Solution thor-
oughly, prepare appropriate serial dilutions of Standard En-
dotoxin Solution, using water for BET. Use dilutions as
soon as possible to avoid loss of activity by adsorption.
2.3. Sample Solutions

Unless otherwise specified, prepare sample solutions by
dissolving or diluting drugs, using water for BET. By the
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sample, an aqueous solution other than water for BET may
be used to dissolve or dilute. If necessary, adjust the pH of
the sample solution so that the pH of the mixture of the ly-
sate TS and sample solution falls within the specified pH
range for the lysate to be used. The pH of the sample solu-
tion may be in the range of 6.0 to 8.0. For adjustment of pH,
acid, base or a suitable buffer solution may be used. The
acid and base are prepared from their concentrated solutions
or solids using water for BET, and then stored in containers
free of detectable endotoxin. The buffer solutions must be
validated to be free of detectable endotoxin and interfering
factors.

6.10 Dissolution Test

Change Fig. 6.10-1 as follows: Basket stirring
element under 1.1 Apparatus for Basket Method:

1.1. Apparatus for Basket Method (Apparatus 1)

The assembly consists of the following: a vessel, which
may be covered, made of glass or other inert, transparent
material*!; a motor; a drive shaft; and a cylindrical basket.
The vessel is partially immersed in a suitable water bath of
any convenient size or heated by a suitable device such as a
heating jacket. The water bath or heating device permits

—l
i
|
I
—| | | ¢ 63 to 650r 94 to 10.1
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Retention spring with 3 clasps !
opened on 120° centers \ : 51%05
Clear opening FiEaln ——-—L
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_'_—‘ 5 +—F— Screen 0D 222%10
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All dimensions are expressed in mm.
¢=diameter

A: Note-Maximum allowable runout at “A” is +1.0 mm when the part
is rotated on center line axis with basket mounted.

B: Screen with welded seam, 0.22-0.31 mm wire diameter with wire
openings of 0.36-0.44 mm [Note-After welding, the screen may be
slightly altered.]

Fig. 6.10-1 Apparatus 1, Basket stirring element
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holding the temperature inside the vessel at 37 £ 0.5°C dur-
ing the test and keeping the bath fluid in constant, smooth
motion. No part of the assembly, including the environment
in which the assembly is placed, contributes significant mo-
tion, agitation, or vibration beyond that due to the smoothly
rotating stirring element. Make the apparatus to permit ob-
servation of the specimen and stirring element during the
test. The vessel is cylindrical, with a hemispherical bottom
and a capacity of 1 liter. Its height is 160 mm to 210 mm and
its inside diameter is 98 mm to 106 mm. Its sides are flanged
at the top. Use a fitted cover to retard evaporation.*? The
shaft is positioned so that its axis is not more than 2 mm at
any point from the vertical axis of the vessel and rotates
smoothly and without significant wobble that could affect
the results. Adjust a speed-regulating device to maintaine the
shaft rotation speed at a specified rate, within £49%.

Shaft and basket components of the stirring element
shown in Fig. 6.10-1 are fabricated of stainless steel
(SUS316) or other inert material. A basket having a gold
coating of about 0.0001 inch (2.5 um) thick may be used.
The dosage unit is placed in a dry basket at the beginning of
each test. The distance between the inside bottom of the ves-
sel and the bottom of the basket is maintained at 25 £ 2 mm
during the test.

9.01 Reference Standards

Add the following to 9.01 Reference Standards
(1):

Auranofin RS

Butyl Parahydroxybenzoate RS
Calcium Pantothenate RS
Carboplatin RS

Cetotiamine Hydrochloride RS
Dorzolamide Hydrochloride RS
Epalrestat RS

Epoetin Alfa RS

Epoetin Beta RS

Ethyl Parahydroxybenzoate RS
Filgrastim RS

Lenograstim RS

Methyl Parahydroxybenzoate RS
Nartograstim RS

Propyl Parahydroxybenzoate RS
Quetiapine Fumarate RS
Tacalcitol RS

Valsartan RS

9.22 Standard Solutions

Add the following to 9.22 Standard solutions:

Standard Sulfite Solution Dissolve exactly 3.150 g of an-
hydrous sodium sulfite in freshly prepared distilled water to
make exactly 100 mL. Pipet 0.5 mL of this solution, add
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freshly prepared distilled water to make exactly 100 mL.
Each mL of this solution contains 80 ug of sulfur dioxide
(SO,). Prepare before use.

9.41 Reagents, Test Solutions

Change the introduction as follows:

Reagents are the substances used in the tests of the Phar-
macopoeia. The reagents that are described as ‘‘Standard
reagent for volumetric analysis’’, ‘‘Special class’’, ‘‘First
class’’, ““For water determination’’, etc. in square brackets
meet the corresponding requirements of the Japan Industrial
Standards (JIS). The tests for them are performed according
to the test methods of JIS. The reagents that are described as
““Certified reference material’’ are those noted a certificate
on the basis of JIS Q 0030 and guaranteed the traceability of
the international system of units. These reference materials
are provided by the Metrology Management Center,
National Institute of Advanced Industrial Science and Tech-
nology (AIST) and manufacturers of the certified reference
materials. In the case where the reagent name in the Phar-
macopoeia differs from that of JIS, the JIS name is given in
the brackets. The reagents for which a monograph’s title is
given in the brackets meet the requirements of the corre-
sponding monograph. In the case of the reagents that are de-
scribed merely as test items, the corresponding test method
of the Pharmacopoeia is applied.

Test Solutions are the solutions prepared for use in the
tests of the Pharmacopoeia.

Change the following:

Albiflorin C,3;H,30,; White powder having no odor.
Freely soluble in water, in methanol and in ethanol (99.5).

Identification—Determine the absorption spectrum of a
solution of albiflorin in diluted methanol (1 in 2) (1 in
100,000) as directed under Ultraviolet-visible Spectrophoto-
metry <2.24>: it exhibits a maximum between 230 nm and
234 nm.

Purity (1) Related substances 1—Dissolve 1 mg of al-
biflorin in 1 mL of methanol, and perform the test with 10
uL of this solution as directed in the Identification (2) under
Peony Root: any spot other than the principal spot with an
Rf value of about 0.2 does not appear.

(2) Related substances 2—Dissolve 1 mg of albiflorin in
10 mL of diluted methanol (1 in 2), and use this solution as
the sample solution. Perform the test with 10 uL of the sam-
ple solution as directed in the Assay under Peony Root:
when measure the peak areas for 2 times the retention time
of paeoniflorin, the total area of the peaks other than al-
biflorin obtained from the sample solution is not larger than
1/10 times the total area of the peaks other than the solvent
peak.

Amidosulfuric acid (standard reagent) HOSO,NH, In
addition to JIS K 8005 standard reagent for volumetric
analysis, certified reference material which can be used for
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volumetric analysis may be used.

14-Anisoylaconine hydrochloride for assay
C;3;3H4NO,.HCl  White crystalline powder or powder.
Freely soluble in methanol, sparingly soluble in water and in
ethanol (99.5). Melting point: about 210°C (with decompo-
sition).

Absorbance <2.24> E\%, (258 nm): 276 - 294 (5 mg calcu-
lated on the anhydrous basis, methanol, 200 mL).

Purity (1) Related substances—To 1.0mg of 14-
anisoylaconine hydrochloride for assay add exactly 1 mL of
ethanol (99.5). Perform the test with 5 uL of this solution as
directed in the Identification under Processed Aconite Root:
any spot other than the principle spot with an Rf value of
about 0.5 does not appear.

(2) Related substances—Dissolve 5.0 mg of 14-anisoy-
laconine hydrochloride for assay in 5 mL of the mobile
phase, and use this solution as the sample solution. Pipet 1
mL of the sample solution, add the mobile phase to make ex-
actly 50 mL, and use this solution as the standard solution.
Perform the test with exactly 20 uL each of the sample solu-
tion and standard solution as directed under Liquid Chro-
matography <2.0I> according to the following conditions.
Determine each peak area of both solutions by the automatic
integration method: the total area of the peaks other than
14-anisoylaconine obtained from the sample solution is not
larger than the peak area of 14-anisoylaconine from the
standard solution.

Operating conditions

Column, column temperature, mobile phase and flow
rate: Proceed as directed in the operating conditions in the
Assay (3) under Goshajinkigan Extract.

Detector: An ultraviolet absorption photometer (wave-
length: 245 nm).

Time span of measurement: About 4 times as long as the
retention time of 14-anisoylaconine.

System suitability

Test for required detectability: Pipet 1 mL of the standard
solution, and add the mobile phase to make exactly 20 mL.
Confirm that the peak area of 14-anisoylaconine obtained
from 20 uL of this solution is equivalent to 3.5 to 6.5% of
that of 14-anisoylaconine from 20 uL of the standard solu-
tion.

System performance: When the procedure is run with 20
uL of aconitum monoester alkaloids standard TS for assay
under the above operating conditions, benzoylmesaconine,
benzoylhypaconine and 14-anisoylaconine are eluted in this
order with the resolution between these peaks being not less
than 4, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of aconitum monoester alkaloids standard TS for
assay under the above operating conditions, the relative
standard deviations of the peak areas of benzoylmesaconine,
benzoylhypaconine and 14-anisoylaconine are not more than
1.5%, respectively.

Arbutin for assay C;;H;O; Use arbutin for thin-layer
chromatography meeting the following additional specifica-
tions.



Supplement I, JP XVI

Absorbance <2.24> E\%. (280 nm): 70 - 76 [4 mg, previ-
ously dried in a desiccator (in vaccum, silica gel) for 12
hours, water, 100 mL].

Purity Related substances—Dissolve 40 mg of arbutin
for assay in 100 mL of water, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
water to make exactly 100 mL, and use this solution as the
standard solution (1). Perform the test with exactly 10 uL
each of the sample solution and standard solution (1) as
directed under Liquid Chromatography <2.01> according to
the following conditions, and determine each peak area of
the both solutions by the automatic integration method: the
total area of the peaks other than arbutin from the sample
solution is not larger than the peak area of arbutin from the
standard solution (1).

Operating conditions

Proceed the operating conditions in the Assay under
Bearberry Leaf except detection sensitivity and time span of
measurement.

Detection sensitivity: Pipet 1 mL of the standard solution
(1), add water to make exactly 20 mL, and use this solution
as the standard solution (2). Adjust the detection sensitivity
so that the peak area of arbutin obtained from 10 4L of the
standard solution (2) can be measured by the automatic in-
tegration method and the peak height of arbutin obtained
from 10 uL of the standard solution (1) is about 20% of the
full scale.

Time span of measurement: About 3 times as long as the
retention time of arbutin beginning after the solvent peak.

Arbutin for thin-layer chromatography C;,H;;0,
Colorless to white crystals or crystalline powder, and odor-
less. Freely soluble in water, soluble in methanol, sparingly
soluble in ethanol (95), and practically insoluble in ethyl
acetate and in chloroform.

Melting point <2.60>: 199 - 201°C

Purity Related substances—Dissolve 1.0 mg of arbutin
for thin-layer chromatography in exactly 1 mL of a mixture
of ethanol (95) and water (7:3). Perform the test with 20 uLL
of this solution as directed in the Identification (2) under
Bearberry Leaf: any spot other than the main spot with an
Rf value of about 0.4 does not appear.

Atractylenolide III for thin-layer chromatography
C;sH»O; White crystals or crystalline powder. Freely solu-
ble in methanol, soluble in ethanol (99.5), and practically in-
soluble in water. Melting point: 193 - 196°C

Identification—(1) Determine the absorption spectrum of
a solution of atractylenolide III for thin-layer chro-
matography in methanol (1 in 100,000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 217 nm and 221 nm.

(2) Determine the infrared absorption spectrum of atrac-
tylenolide III for thin-layer chromatography as directed in
the potassium bromide disk method under Infrared Spec-
trophotometry <2.25>: it exhibits absorption at the wave
numbers of about 3350 cm~!, 1742 cm~!, 1641 cm~! and
1384 cm~1.

Purity Related substances—Dissolve 2mg of atrac-
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tylenolide III for thin-layer chromatography in 2 mL of
methanol, and use this solution as the sample solution. Pipet
1 mL of the sample solution, add methanol to make exactly
50 mL, and use this solution as the standard solution. Per-
form the test with these solutions as directed under Thin-lay-
er Chromatography <2.03>. Proceed the test with 5 uL each
of the sample solution and standard solution as directed in
the Identification (3) under Tokishakuyakusan Extract: the
spot other than the principal spot with an Rf value of about
0.5 obtained from the sample solution is not more intense
than the spot from the standard solution.

Benzoylhypaconine hydrochloride for assay
C; Hi3NOg.HCl  White crystals or crystalline powder.
Freely soluble in methanol, soluble in water, and sparingly
soluble in ethanol (99.5). Melting point: about 230°C (with
decomposition).

Absorbance <2.24> E1%, (230 nm): 225 - 240 (5 mg calcu-
lated on the anhydrous basis, methanol, 200 mL).

Purity (1) Related substances—To 1.0 mg of benzoyl-
hypaconine hydrochloride for assay add exactly 1 mL of
ethanol (99.5). Perform the test with 5 uL of this solution as
directed in the Identification under Processed Aconite Root:
no spot other than the principal spot with an Rf value of
about 0.5 appears.

(2) Related substance—Dissolve 5.0 mg of benzoyl-
hypaconine hydrochloride for assay in 5 mL of the mobile
phase, and use this solution as the sample solution. Pipet 1
mL of the sample solution, add the mobile phase to make ex-
actly 50 mL, and use this solution as the standard solution.
Perform the test with exactly 20 uL each of the sample solu-
tion and standard solution as directed under Liquid Chro-
matography <2.0I> according to the following conditions.
Determine each peak area of both solutions by the automatic
integration method: the total area of the peaks other than
benzoylhypaconine obtained from the sample solution is not
larger than the peak area of benzoylhypaconine from the
standard solution.

Operating conditions

Column, column temperature, mobile phase and flow
rate: Proceed as directed in the operating conditions in the
Assay (3) under Goshajinkigan Extract.

Detector: An ultraviolet absorption photometer (wave-
length: 245 nm).

Time span of measurement: About 5 times as long as the
retention time of benzoylhypaconine.

System suitability

Test for required detectability: Pipet 1 mL of the standard
solution, and add the mobile phase to make exactly 20 mL.
Confirm that the peak area of benzoylhypaconine obtained
from 20 uL of this solution is equivalent to 3.5 to 6.5% of
that of benzoylhypaconine from 20 uL of the standard solu-
tion.

System performance: When the procedure is run with 20
uL of aconitum monoester alkaloids standard TS for assay
under the above operating conditions, benzoylmesaconine,
benzoylhypaconine and 14-anisoylaconine are eluted in this
order with the resolution between these peaks being not less
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than 4, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of aconitum monoester alkaloids standard TS for
assay under the above operating conditions, the relative
standard deviations of the peak areas of benzoylmesaconine,
benzoylhypaconine and 14-anisoylaconine are not more than
1.5%, respectively.

Benzoylmesaconine hydrochloride for thin-layer chro-
matography C;H;3NO.HCl White crystals or crystal-
line powder. Soluble in water and in ethanol (99.5) and spar-
ingly soluble in methanol. Melting point: about 250°C (with
decomposition).

Absorbance <2.24> E\%, (230 nm): 217 - 231 (5 mg calcu-
lated on the anhydrous basis, methanol, 200 mL).

Purity Related substances—Dissolve 1.0 mg of benzoy-
Imesaconine hydrochloride for thin-layer chromatography
in exactly 1 mL of ethanol (99.5). Perform the test with 5 uL
of this solution as directed in the Identification under Proc-
essed Aconite Root: no spot other than the principal spot
with an Rf value of about 0.4 appears.

Benzyl parahydroxybenzoate C,;H,0; White, fine
crystals or crystalline powder. Freely soluble in ethanol (95),
and very slightly soluble in water.

Melting point <2.60>: 109 - 112°C

Residue on ignition <2.44>: not more than 0.1%.

Content: not less than 99.0%. Assay—Weigh accurately
about 1 g of benzyl parahydroxybenzoate, add exactly 20
mL of 1 mol/L sodium hydroxide VS, heat at about 70°C
for 1 hour, and immediately cool in ice. Titrate <2.50> the
excess sodium hydroxide with 0.5 mol/L sulfuric acid VS up
to the second equivalent point (potentiometric titration).
Perform a blank determination.

Each mL of 1 mol/L sodium hydroxide VS
= 228.2 mg of C14H1203

Bovine serum albumin-isotonic sodium chloride solution
Dissolve 0.1 g of bovine serum albumin in 100 mL of isoton-
ic sodium chloride solution. Prepare before use.

Bromocresol green-sodium hydroxide-ethanol TS Dis-
solve 50 mg of bromocresol green in 0.72 mL of 0.1 mol/L
sodium hydroxide VS and 20 mL of ethanol (95), and add
water to make 100 mL.

Test for sensitivity—To 0.2 mL of the bromocresol green-
sodium hydroxide-ethanol TS add 100 mL of freshly boiled
and cool water: the solution is blue, and not more than 0.2
mL of 0.02 mol/L hydrochloric acid VS is required to
change the color of this solution to yellow.

Color change: pH 3.6 (yellow) to pH 5.2 (blue).

Cephaeline hydrobromate C,3H3;sN,O4.2HBr A white
or light-yellow crystalline powder.

Purity—Dissolve 10 mg of cephaeline hydrobromate in 10
mL of the mobile phase, and use this solution as the sample
solution. Pipet 1 mL of the sample solution, add the mobile
phase to make exactly 10 mL, and use this solution as the
standard solution. Perform the test with exactly 10 uL each
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of the sample solution and standard solution as directed in
the Assay under Ipecac: when measure the peak areas for 2
times the retention time of emetine, the total area of the
peaks other than cephaeline obtained from the sample solu-
tion is not larger than the peak area of cephaeline from the
standard solution.

Chikusetsusaponin IV for thin-layer chromatography
C47H7,013 White crystalline powder. Freely soluble in
methanol and in ethanol (95), and practically insoluble in
diethyl ether. Melting point: about 215°C (with decomposi-
tion).

Purity Related substances—Dissolve 2 mg of chikuset-
susaponin IV for thin-layer chromatography in 1 mL of
methanol, and perform the test with 5 uL of this solution as
directed in the Identification under Panax Japonicus Rhi-
zome: any spot other than the principal spot with an Rf
value of about 0.4 does not appear.

(E)-Chlorogenic acid for thin-layer chromatography
CisHi309 A white powder. Freely soluble in methanol and
in ethanol (99.5), and sparingly soluble in water. Melting
point: about 205°C (with decomposition).

Purity Related substances—Dissolve 1.0 mg of (E)-
chlorogenic acid for thin-layer chromatography in 2 mL of
methanol, and use this solution as the sample solution. Per-
form the test with the sample solution as directed under
Thin-layer Chromatography <2.03>. Spot 10 uL of the sam-
ple solution on a plate of silica gel for thin-layer chro-
matography, develop the plate with a mixture of ethyl
acetate, water and formic acid (6:1:1) to a distance of about
10 cm, and air-dry the plate. Examine under ultraviolet light
(main wavelength: 365 nm): no spot other than the principal
spot with an Rf value of about 0.5 appears.

Cinobufagin for assay C,sH;;Os A white crystalline
powder. It is odorless.

Absorbance <2.24> E1%, (295nm): 125-137 (10 mg,
methanol, 250 mL). Use the sample dried in a desiccator (sil-
ica gel) for 24 hours for the test.

Purity Related substances—Proceed with 40 mg of
cinobufagin for assay as directed in the Purity under bufalin
for assay.

Content: not less than 98.0%. Assay—Weigh accurately
about 10 mg of cinobufagin for assay, previously dried in a
desiccator (silica gel) for 24 hours, dissolve in methanol to
make exactly 10 mL, and use this solution as the sample so-
lution. Perform the test with 20 uL of the sample solution as
directed under Liquid Chromatography <2.01> according to
the following conditions. Determine each peak area by the
automatic integration method and calculate the amount of
cinobufagin by the area percentage method.

Operating conditions

Detector: An ultraviolet absorption photometer (wave-
length: 295 nm).

Column: A stainless steel column 4 to 6 mm in inside di-
ameter and 15 to 30 cm in length, packed with octadecyl-
silanized silica gel for liquid chromatography (5 to 10 um in
particle diameter).
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Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water and acetonitrile (1:1).

Flow rate: Adjust the flow rate so that the retention time
of cinobufagin is about 7 minutes.

Selection of column: Dissolve 10 mg each of cinobufagin
for assay, bufalin for assay and resibufogenin for assay in
methanol to make 200 mL. Proceed with 20 uL of this solu-
tion under the above operating conditions. Use a column
giving elution of bufalin, cinobufagin and resibufogenin in
this order, and clearly dividing each peak.

Detection sensitivity: Pipet 1 mL of the sample solution,
add methanol to make exactly 100 mL, and use this solution
as the standard solution (1). Pipet 1 mL of the standard so-
lution (1), add methanol to make exactly 20 mL, and use this
solution as the standard solution (2). Adjust the detection
sensitivity so that the peak area of cinobufagin obtained
from 20 uL of the standard solution (2) can be measured by
the automatic integration method, and the peak height of
cinobufagin from 20 4L of the standard solution (1) is about
20% of the full scale.

Time span of measurement: About twice as long as the
retention time of cinobufagin beginning after the solvent
peak.

Copper (standard reagent) Cu In addition to JIS K
8005 standard reagent for volumetric analysis, certified
reference material which can be used for volumetric analysis
may be used.

Diethyl phthalate C¢H,(COOC,Hs), A colorless, clear
liquid.
Refractive index <2.45> n¥: 1.500 - 1.505

Eleutheroside B for liquid chromatography C;;H»,0q
A white crystalline powder. Sparingly soluble in methanol,
slightly soluble in water, and very slightly soluble in ethanol
(99.5). Melting point: 190 - 194°C

Identification—Determine the absorption spectrum of a
solution of eleutheroside B for liquid chromatography in
methanol (1 in 200,000) as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits a maximum between
261 nm and 265 nm.

Purity Related substances—Dissolve 1.0 mg of eleu-
theroside B for liquid chromatography in 10 mL of
methanol, and use this solution as the sample solution. Pipet
1 mL of the sample solution, add methanol to make exactly
50 mL, and use this solution as the standard solution. Per-
form the test with exactly 10 uL each of the sample solution
and standard solution as directed under Liquid Chro-
matography <2.0I> according to the following conditions.
Determine each peak area by the automatic integration
method: the total area of the peaks other than eleutheroside
B obtained with the sample solution is not larger than the
peak area of eleutheroside B with the standard solution.
Operating conditions

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Identification under Eleutherococcus Senticosus
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Rhizome.

Time span of measurement: About 3 times as long as the
retention time of eleutheroside B beginning after the solvent
peak.

System suitability

Test for required detectability: To exactly 1 mL of the
standard solution add methanol to make exactly 20 mL.
Confirm that the peak area of eleutheroside B obtained with
10 uL of this solution is equivalent to 3.5 to 6.5% of that
with 10 uL of the standard solution.

System performance: Proceed as directed in the system
suitability in the Identification under Eleutherococcus
Senticosus Rhizome.

Emetine hydrochloride for assay C,H,N,O,.2HCI A
white or light-yellow crystalline powder. Soluble in water.

Absorbance <2.24> E1%, (283 nm): 116 - 127 (10 mg,
diluted methanol (1 in 2), 400 mL). [after drying in a desicca-
tor (reduced pressure below 0.67 kPa, phosphorus (V) oxide,
50°C) for 5 hours].

Melting point <2.60>: about 250°C [with decomposition,
after drying in a desiccator (reduced pressure below 0.67
kPa, phosphorus (V) oxide, 50°C) for 5 hours].

Purity Related substances—Dissolve 10 mg of emetine
hydrochloride for assay in 10 mL of the mobile phase, and
use this solution as the sample solution. Pipet 1 mL of the
sample solution, add the mobile phase to make exactly 100
mL, and use this solution as the standard solution (1). Per-
form the test with exactly 10 uL each of the sample solution
and standard solution (1) as directed under Liquid Chro-
matography <2.0I> according to the following conditions.
Determine the peak areas from both solutions by the auto-
matic integration method: the total area of peaks other than
emetine from the sample solution is not larger than the peak
of emetine from the standard solution (1).

Operating conditions

Proceed the operating conditions in the Assay under
Ipecac except the detection sensitivity and time span of
measurement.

Detection sensitivity: Pipet 1 mL of the standard solution
(1), add the mobile phase to make exactly 20 mL, and use
this solution as the standard solution (2). Adjust the sensitiv-
ity so that the peak area of emetine obtained from 10 uL of
the standard solution (2) can be measured by the automatic
integration method, and the peak height of emetine obtained
from 10 uL of the standard solution (1) is about 20% of the
full scale.

Time span of measurement: About 3 times as long as the
retention time of emetine.

2-Ethylhexyl parahydroxybenzoate C;sH,,O; Pale yel-
low, clear viscous liquid. Miscible with methanol (99.5).
Practically insoluble in water.

Content: not less than 98.0%. Assay—Weigh accurately
about 1 g of 2-ethylhexyl parahydroxybenzoate, add exactly
20 mL of 1 mol/L sodium hydroxide VS, heat at about 70°C
for 1 hour, and immediately cool in ice. Titrate <2.50> the ex-
cess sodium hydroxide with 0.5 mol/L sulfuric acid VS up to
the second equivalent point (potentiometric titration). Per-
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form a blank determination.

Each mL of 1 mol/L sodium hydroxide VS
= 250.3 mg of C15H2203

Ginsenoside Re  Cs3;HgyO,, A white crystalline powder.
It is odorless.

Purity—Dissolve 1 mg of ginsenoside Rc in diluted
methanol (3 in 5) to make 10 mL. Perform the test with 10
uL  of this solution as directed under Liquid Chro-
matography <2.01> according to the conditions directed in
the Assay (2) under Ginseng until ginsenoside Rc is eluted:
the total area of the peaks other than ginsenoside Rc and sol-
vent peak is not larger than 1/10 times the total peak area ex-
cluding the peak area of the solvent.

Ginsenoside Re C,H,0,5 A white crystalline powder.
It is odorless.

Purity—Dissolve 1.0 mg of ginsenoside Re in diluted
methanol (3 in 5) to make 10 mL. Perform the test with 10
uL of this solution as directed under Liquid Chroma-
tography <2.01> according to the conditions directed in the
Assay (1) under Ginseng until ginsenoside Re is eluted: the
total area of the peaks other than ginsenoside Re and solvent
peak is not larger than 1/10 times the total peak area exclud-
ing the peak area of the solvent.

Glycyrrhizic acid for thin-layer chromatography
CpHeO1s A white, crystalline powder, having a character-
istic sweet taste. Freely soluble in hot water and in ethanol
(95), and practically insoluble in diethyl ether. Melting
point: 213 - 218°C (with decomposition).

Purity Related substances—Dissolve 10 mg of glycyr-
rhizic acid for thin-layer chromatography in 5 mL of dilute
ethanol, and use this solution as the sample solution. Pipet 1
mL of the sample solution, add dilute ethanol to make ex-
actly 100 mL, and use this solution as the standard solution.
Perform the test with 10 uL each of the sample solution and
standard solution as directed in the Identification under
Glycyrrhiza: the spots other than the principal spot with an
Rf value of about 0.3 from the sample solution are not more
intense than the spot from the standard solution.

Hexyl parahydroxybenzoate C;;H;sO0; White crystals
or crystalline powder.

Melting point <2.60>: 49 - 53°C

Content: not less than 98.0%. Assay—Weigh accurately
about 1 g of hexyl parahydroxybenzoate, add exactly 20 mL
of 1 mol/L sodium hydroxide VS, heat at about 70°C for 1
hour, and immediately cool in ice. Titrate <2.50> the excess
sodium hydroxide with 0.5 mol/L sulfuric acid VS up to the
second equivalent point (potentiometric titration). Perform
a blank determination.

Each mL of 1 mol/L sodium hydroxide VS
=222.3 mg of C13H1303

Honokiol C;gH;30, Odorless white, crystals or crystal-
line powder.
Purity—Dissolve 1 mg of honokiol in the mobile phase to
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make 10 mL, and use this solution as the sample solution.
Perform the Liquid Chromatography <2.0I> with 10 uL of
the sample solution as directed in the Assay under Magnolia
Bark: when measure the peak areas for 2 times as long as the
retention time of magnorole, the total area of peaks other
than honokiol is not larger than 1/10 times the total area of
the peaks other than the solvent peak.

Hydrazinum sulfate TS Dissolve 1.0 g of hydrazinum
sulfate in water to make 100 mL, and allow to stand for 4 - 6
hours.

Isobutyl parahydroxybenzoate C,; H;;O; Colorless
crystals or white crystalline powder. Freely soluble in
ethanol (95), and practically insoluble in water.

Melting point <2.60>: 75 - 78°C

Residue on ignition <2.44>: not more than 0.1%.

Content: not less than 99.0%. Assay—Weigh accurately
about 1 g of isobuthyl parahydroxybenzoate, add exactly 20
mL of 1 mol/L sodium hydroxide VS, heat at about 70°C
for 1 hour, and immediately cool in ice. Titrate <2.50> the
excess sodium hydroxide with 0.5 mol/L sulfuric acid VS up
to the second equivalent point (potentiometric titration).
Perform a blank determination.

Each mL of 1 mol/L sodium hydroxide VS
= 194.2 mg of C11H14O3

Isopropyl parahydroxybenzoate C;(H;,O; Colorless
fine crystals, or white, crystalline powder. Freely soluble in
ethanol (95), and very slightly soluble in water.

Melting point <2.60>: 84 - 86°C

Residue on ignition <2.44>: not more than 0.1%.

Content: not less than 99.0%. Assay—Weigh accurately
about 1 g of isopropyl parahydroxybenzoate, add exactly 20
mL of 1 mol/L sodium hydroxide VS, heat at about 70°C
for 1 hour, and immediately cool in ice. Titrate <2.50> the
excess sodium hydroxide with 0.5 mol/L sulfuric acid VS up
to the second equivalent point (potentiometric titration).
Perform a blank determination.

Each mL of 1 mol/L sodium hydroxide VS
= 180.2 mg of C10H1203

Liquiritin for thin-layer chromatography C, H»Oq
White crystals or crystalline powder. Sparingly soluble in
methanol, slightly soluble in ethanol (99.5), and practically
insoluble in water. Melting point: about 210°C (with decom-
position).

Identification—Determine the absorption spectrum of a
solution of liquiritin for thin-layer chromatography in dilut-
ed methanol (1 in 2) (1 in 100,000) as directed under Ultrav-
iolet-visible Spectrophotometry <2.24>: it exhibits maxima
between 215 nm and 219 nm, and between 275 nm and 279
nm.

Purity Related substances—Dissolve 1.0 mg of liquiritin
for thin-layer chromatography in 1 mL of methanol, and
perform the test with 1 4L of this solution as directed in the
Identification (5) under Kakkonto Extract: no spot other
than the principal spot with an Rf value of about 0.4 ap-



Supplement I, JP XVI

pears.

Naringin for thin-layer chromatography C,H;,044
White to light yellow crystalline powder. Freely soluble in
ethanol (95) and in acetone, and slightly soluble in water.
Melting point: about 170°C (with decomposition).

Optical rotation <2.49> [a]X: —87 - —93° (0.1 g, ethanol
(95), 10 mL, 100 mm).

Purity Related substances—Proceed with 10 4L of a so-
lution, prepared by dissolving 10 mg of naringin for thin-
layer chromatography in 10 mL of ethanol (95), as directed
in the Identification under Bitter Orange Peel: any spot
other than the principal spot with an Rf value of about 0.4
does not appear.

Paeoniflorin for thin-layer chromatography Cy;H01;
Colorless, odorless powder. Freely soluble in water and in
methanol, and practically insoluble in diethyl ether. Melting
point: 123 - 125°C (with decomposition).

Purity Related substances—Dissolve 1.0 mg of paeoni-
florin for thin layer chromatography in exactly 1 mL of
methanol. Perform the test with 20 uL of this solution as
directed in the Identification (2) under Peony Root: any spot
other than the principal spot with an Rf value of about 0.3
does not appear.

Palmatin chloride C, H,,CINO, A yellow-brown crys-
talline powder.

Purity Related substances—Dissolve 1 mg of palmatin
chloride in 10 mL of methanol, and use this solution as the
sample solution. Proceed with 20 uLL of the sample solution
as directed in the Assay under Phellodendron Bark: when
measure the peak areas for 2 times the retention time of ber-
berine, the total area of the peaks other than palmatin is not
larger than 1/10 times the total area except the area of sol-
vent peak.

Potassium dichromate (standard reagent) K,Cr,O; In
addition to JIS K 8005 standard reagent for volumetric
analysis, certified reference material which can be used for
volumetric analysis may be used.

Potassium hydrogen phthalate (standard reagent)
C¢H4(COOK)(COOH) In addition to JIS K 8005 standard
reagent for volumetric analysis, certified reference material
which can be used for volumetric analysis may be used.

Potassium iodate (standard reagent) KIO; In addition
to JIS K 8005 standard reagent for volumetric analysis, cer-
tified reference material which can be used for volumetric
analysis may be used.

Resibufogenin for assay C,;H3;,0, Odorless white crys-
talline powder.

Absorbance <2.24> E1%, (300 nm): 131-145 (10 mg,
methanol, 250 mL), dried in a desiccator (silica gel) for 24
hours.

Purity Related substances—Weigh accurately 40 mg of
resibufogenin for assay and proceed as directed in the Purity
under bufalin for assay.

Content: not less than 98.0%. Assay—Weigh accurately
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about 10 mg of resibufogenin for assay, previously dried in a
desiccator (silica gel) for 24 hours, add methanol to make ex-
actly 10 mL, and use this solution as the sample solution.
Perform the test with 20 uL of the sample solution as direct-
ed under Liquid Chromatography <2.0/> according to the
following conditions. Determine each peak area by the auto-
matic integration method, and calculate the amount of
resibufogenin by the area percentage method.

Operating conditions

Detector: An ultraviolet absorption photometer (wave-
length: 300 nm).

Column: A stainless steel column about 4 to 6 mm in in-
side diameter and 15 to 30 cm in length, packed with oc-
tadecylsilanized silica gel for liquid chromatography (5 to 10
mm in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water and acetonitrile (1:1).

Flow rate: Adjust the flow rate so that the retention time
of resibufogenin is about 9 minutes.

Selection of column: Dissolve 10 mg each of resibufoge-
nin for assay, bufalin for assay and cinobufagin for assay in
methanol to make 200 mL. Perform the test with 20 uL. of
this solution according to the above operating conditions,
and calculate the resolution. Use a column giving elution of
bufalin, cinobufagin and resibufogenin in this odor, and
clearly dividing each peak.

Detection sensitivity: Pipet 1 mL of the sample solution,
add methanol to make exactly 100 mL, and use this solution
as the standard solution (1). Pipet 1 mL of the standard so-
lution (1), add methanol to make exactly 20 mL, and use this
solution as the standard solution (2). Adjust the detection
sensitivity so that the peak area of resibufogenin obtained
from 20 uL of standard solution (2) can be measured by the
automatic integration method and the peak height of
resibufogenin from 20 uL of the standard solution (1) is
about 20% of the full scale.

Time span of measurement: About twice as long as the
retention time of resibufogenin beginning after the peak of
solvent.

Resibufogenin for thin-layer chromatography C,;H;,0,
White crystalline powder having no odor. It is freely soluble
in acetone and in methanol.

Purity Related substances—Dissolve 5.0 mg of resibu-
fogenin for thin-layer chromatography in exactly 5 mL of
acetone. Perform the test with 5 uL of this solution as direct-
ed in the Identification under Toad Venom: no spot other
than the principal spot with an Rf value of about 0.4 appear.

Sodium carbonate (standard reagent) Na,CO; In addi-
tion to JIS K 8005 standard reagent for volumetric analysis,
certified reference material which can be used for volumetric
analysis may be used.

Sodium chloride (standard reagent) NaCl In addition
to JIS K 8005 standard reagent for volumetric analysis, cer-
tified reference material which can be used for volumetric
analysis may be used.
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Sodium fluoride (standard reagent) NaF In addition to
JIS K 8005 standard reagent for volumetric analysis, certi-
fied reference material which can be used for volumetric
analysis may be used.

Sodium glycocholate for thin-layer chromatography
C,sHyNNaOg  White to pale brown, crystalline powder or
powder. Freely soluble in water and in methanol, and slight-
ly soluble in ethanol (99.5). Melting point: about 260°C
(with decomposition).

Identification—Determine the infrared absorption spec-
trum of sodium glycocholate for thin-layer chromatography
as directed in the potassium bromide disk method under In-
frared Spectrophotometry <2.25>, it exhibits absorption at
the wave numbers of about 2940 cm~!, 1640 cm~!, 1545
cm~!, 1450 cm~!, 1210 cm ™!, 1050 cm~!, and 600 cm~!.

Optical rotation <2.49> [o]¥®: +25- +35° (60 mg,
methanol, 20 mL, 100 mm).

Purity Related substances—Dissolve 5 mg of sodium
glycocholate for thin-layer chromatography in 1mL of
methanol, and use this solution as the sample solution. Pipet
0.2 mL of the sample solution, add methanol to make ex-
actly 10 mL, and use this solution as the standard solution.
Perform the test with these solutions as directed under thin-
layer Chromatography <2.03>. Proceed with 5 uL each of the
sample solution and standard solution as directed in the
Identification under Bear Bile: the spots other than the prin-
cipal spot with an Rf value of about 0.2 obtained from the
sample solution are not more intense than the spot from the
standard solution.

Sodium oxalate (standard reagent) C,Na,O, In addi-
tion to JIS K 8005 standard reagent for volumetric analysis,
certified reference material which can be used for volumetric
analysis may be used.

Sodium tauroursodeoxycholate for thin-layer chro-
matography C,sH,NNaOS White to pale brown crystal-
line powder or powder. Freely soluble in methanol, soluble
in water, and sparingly soluble in ethanol (99.5).

Identification—Determine the infrared absorption spec-
trum of sodium tauroursodeoxycholate for thin-layer chro-
mamatography as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>: it ex-
hibits the absorption at the wave numbers of about 2940
cm~!, 1600 cm~!, 1410 cm~!, 1305 cm~!, 1195 cm~!, 1080
cm~!, 1045 cm~!, 980 cm~!, 950 cm~!, 910 cm~! and 860
cm~1,

Optical rotation <2.49> [o]®: +40- +50° (40 mg,
methanol, 20 mL, 100 mm).

Purity Related substances—Dissolve 10 mg of sodium
tauroursodeoxycholate for thin-layer chromatography in 1
mL of methanol, and use this solution as the sample solu-
tion. Pipet 0.2 mL of the sample solution, add methanol to
make exactly 10 mL, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Perform the test
with 5 uL each of the sample solution and standard solution
as directed in the Identification under Bear Bile: the spots
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other than the principal spot at an Rf value of about 0.2 ob-
tained from the sample solution are not more intense than
the spot from the standard solution.

Zinc (standard reagent) Zn In addition to JIS K 8005
standard reagent for volumetric analysis, certified reference
material which can be used for volumetric analysis may be
used.

Add the following:

o-Acetanisidide CyH;;NO, White to light brownish
crystals or crystalline powder. Freely soluble in ethanol
(99.5) and in acetonitrile, and slightly soluble in water. Melt-

ing point: 86 - 89°C

0.05 mol/L Acetate buffer solution, pH4.0 To 3.0 mL
of acetic acid (100) add 900 mL of water, adjust to pH 4.0
with sodium hydroxide TS, and add water to make 1000 mL.

Acetyl chloride CH;COCI A clear and colorless liquid.

N-Acetylgalactosamine CgH;sNOs White, crystals or
crystalline powder.

Content: not less than 98.0%. Assay— Dissolve 36 mg
of N-acetylgalactosamine in 1 mL of water. Perform the test
with 15 uL of this solution as directed under Liquid Chro-
matography <2.01>, according to the following conditions.
Determine each peak area by the automatic integration
method, and calculate their amounts by the area percentage
method.

Operating conditions

Detector: A differential refractometer (Detector tempera-
ture: a constant temperature of about 40°C).

Column: A stainless steel column 8 mm in inside diameter
and 30 cm in length, packed with styrene-divinylbenzene
copolymer for liquid chromatography (7 um in particle
diameter).

Column temperature: A constant temperature of about
80°C.

Mobile phase: Water.

Flow rate: 0.5 mL per minute.

Time span of measurement: About 3 times as long as the
retention time of N-acetylgalactosamine.

N-Acetylneuraminic acid C;;H, ,NO, White, crystals
or crystalline powder.

Content: not less than 98.0%. Assay—Dissolve 30 mg
of N-acetylneuraminic acid in 1 mL of the mobile phase.
Perform the test with 15 uL of this solution as directed under
Liquid Chromatography <2.0I>, according to the following
conditions. Determine each peak area by the automatic in-
tegration method, and calculate their amounts by the area
percentage method.

Operating conditions

Detector: A differential refractometer (detector tempera-
ture: a constant temperature of about 40°C).

Column: A stainless steel column 8 mm in inside diameter
and 30 cm in length, packed with styrene-divinylbenzene
copolymer for liquid chromatography (6 um in particle
diameter).
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Column temperature: A constant temperature of about
50°C.

Mobile phase: 10 mmol/L perchloric acid.

Flow rate: 0.5 mL per minute.

Time span of measurement: About 3 times as long as the
retention time of N-acetylneuraminic acid.

N-Acetylneuraminic acid for epoetin alfa C; H;y)NOy
White needle crystalline powder.

0.4 mmol/L N-Acetylneuraminic acid TS Weigh ac-
curately about 15.5 mg of N-acetylneuraminic acid for epoe-
tin alfa, dissolve in water to make exactly 50 mL. To exactly
V' mL of this solution add water to make exactly 100 mL.

V (mL) = 309.3 X 2/amount (mg)
of N-acetylneuraminic acid

Aldioxa for assay C,H,AIN,Os [Same as the mono-
graph Aldioxa. When dried, it contains not less than 67.3%
and not more than 71.0% of allantoin (C4H¢N,O3) and not
less than 11.6% and not more than 12.5% of aluminum
(AD.]

Ammonium sulfate TS Dissolve 39.6 g of ammonium
sulfate in 70 mL of water, adjust to pH 8.0 with sodium
hydroxide TS, and add water to make 100 mL (3 mol/L).

Artemisia-argyi for purity test Powder of the leaf and
twig of Artemisia argyi H. Léveillé et Vaniot.

Identification—To 0.5 g of Artemisia-argyi for purity test
add 5 mL of a mixture of methanol and water (3:2), shake
for 10 minutes, centrifuge, and use the supernatant liquid as
the sample solution. Perform the test with the sample solu-
tion as directed under Thin-layer Chromatography <2.03>.
Spot 10 uL. of the sample solution on a plate of octadecyl-
silanized silica gel for thin-layer chromatography. Develop
the plate with a mixture of methanol and water (4:1) to a dis-
tance of about 7 cm, and air-dry the plate. Spray evenly di-
lute sulfuric acid on the plate, heat at 105°C for 5 minutes,
and examine under ultraviolet light (main wavelength: 365
nm): two green fluorescent spots appear at Rf values of
about 0.3 and about 0.4 (eupatilin and jaceosidin).

Atractylenolide III for assay C;sH,,O; Use atrac-
tylenolide III for thin-layer chromatography. It meets the
following additional specifications.

Absorbance <2.24> EI%, (219nm): 446 -481 (5 mg,
methanol, 500 mL).

Purity Related substances—Dissolve 5mg of atrac-
tylenolide III for assay in 50 mL of methanol, and use this
solution as the sample solution. To exactly 1 mL of the sam-
ple solution add methanol to make exactly 100 mL, and use
this solution as the standard solution. Perform the test with
exactly 10 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.01> ac-
cording to the following conditions, and determine each
peak area by the automatic integration method: the total
area of the peaks other than atractylenolide III obtained
from the sample solution is not larger than the peak area of
atractylenolide III from the standard solution.
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Operating conditions

Column, column temperature and mobile phase: Proceed
as directed in the operating conditions in the Assay (3) under
Tokishakuyakusan Extract.

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Flow rate: Adjust the flow rate so that the retention time
of atractylenolide III is about 11 minutes.

Time span of measurement: About 5 times as long as the
retention time of atractylenolide III, beginning after the sol-
vent peak.

System suitability

Test for required detectability: To exactly 1 mL of the
standard solution add methanol to make exactly 20 mL.
Confirm that the peak area of atractylenolide III obtained
with 10 uL of this solution is equivalent to 3.5 to 6.5% of
that with 10 uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of atractylenolide III are not less than
5000 and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of atractylenolide III is not more than 1.5%.

Atractylodin for assay C;3H,(O White to pale yellow-
ish crystals. Freely soluble in methanol and in ethanol (99.5),
and practically insoluble in water. Melting point: about
54°C.

Identification—Conduct this procedure without exposure
to light, using light-resistant vessels. Determine the absorp-
tion spectrum of a solution of atractylodin for assay in
methanol (1 in 250,000) as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits maxima between 256
nm and 260 nm, between 270 nm and 274 nm, between 332
nm and 336 nm and between 352 nm and 356 nm.

Absorbance <2.24> E}%. (272nm): 763 -819 (2mg,
methanol, 250 mL). Conduct this procedure without ex-
posure to light, using light-resistant vessels.

Purity Related substances—

(i) Conduct this procedure without exposure to light, us-
ing light-resistant vessels.

Dissolve 2mg of atractylodin for assay in 2mL of
methanol, and use this solution as the sample solution. To
exactly 1 mL of the sample solution add methanol to make
exactly 100 mL, and use this solution as the standard solu-
tion. Perform the test with these solutions as directed under
Thin-layer Chromatography <2.03>. Spot 10 uL each of the
sample solution and standard solution on a plate of silica gel
for thin-layer chromatography and immediately develop the
plate with a mixture of hexane and acetone (7:1) to a dis-
tance of about 10 cm, and air-dry the plate. Spray evenly
vanillin-sulfuric acid-ethanol TS for splaying on the plate,
and heat at 105°C for 5 minutes: the spot other than the
principle spot which appears at an Rf value of about 0.4 ob-
tained from the sample solution is not more intense than the
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spot from the standard solution.

(ii) Conduct this procedure without exposure to light,
using light-resistant vessels. Dissolve 5 mg of atractylodin
for assay in 250 mL of methanol, and use this solution as the
sample solution. To exactly 1 mL of the sample solution add
methanol to make exactly 100 mL, and use this solution as
the standard solution. Perform the test with exactly 20 uL
each of the sample solution and standard solution as direct-
ed under Liquid Chromatography <2.0/> according to the
following conditions, and determine each peak area by the
automatic integration method: the total area of the peaks
other than atractylodin obtained from the sample solution is
not larger than the peak area of atractylodin from the stan-
dard solution.

Operating conditions

Detector, column, column temperature and mobile phase:
Proceed as directed in the operating conditions in the Assay
(4) under Tokishakuyakusan Extract.

Flow rate: Adjust the flow rate so that the retention time
of atractylodin is about 13 minutes.

Time span of measurement: About 5 times as long as the
retention time of atractylodin, beginning after the solvent
peak.

System suitability

Test for required detectability: To exactly 1 mL of the
standard solution add methanol to make exactly 20 mL.
Confirm that the peak area of atractylodin obtained with 20
uL of this solution is equivalent to 3.5 to 6.5% of that with
20 uL of the standard solution.

System performance: Put a suitable amount of the stan-
dard solution in a colorless vessel, and expose to ultraviolet
light (main wavelength: 365 nm) for about 1 minute. When
the procedure is run with 20 uL of this solution under the
above operating conditions, a peak of an isomer is found in
addition to the peak of atractylodin, and the isomer and
atractylodin are eluted in this order with the resolution be-
tween these peaks being not less than 1.5.

System repeatability: When the test is repeated 6 times
with 20 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of atractylodin is not more than 1.5%.

Atractylodin TS for assay Conduct this procedure
without exposure to light, using light-resistant vessels. Dis-
solve exactly 5.0 mg of atractylodin for assay in methanol to
make exactly 1000 mL.

Avidin-biotin TS To 15 mL of phosphate-buffered sodi-
um chloride TS add 2 drops each of avidin TS and
biotinylated peroxidase TS, and mix.

2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonic acid) di-
ammonium salt C;gH;(N,O4S,.(NH,), A bluish green
crystalline powder.

Melting point <2.60>: about 330°C (with decomposition).

2,2’-Azinobis(3-ethylbenzothiazoline-6-sulfonic acid) di-
ammonium salt TS Dissolve 5.3 g of citric acid monohy-
drate in water to make 500 mL. To this solution add a solu-
tion prepared by dissolving 7.1 g of anhydrous disodium
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hydrogen phosphate in water to make 500 mL to adjust to
pH4.3. To 20mL of this solution add 15mg of 2,2’-
azinobis(3-ethylbenzothiazoline-6-sulfonic acid) diammoni-
um salt. To this solution add 14 uL of hydrogen peroxide TS
before use.

Blocking TS for epoetin alfa Used for Western blotting.

Blocking TS for nartograstim test Dissolve 1.0 g of bo-
vine serum albumin in phosphate-buffered sodium chloride
TS to make 100 mL.

Blotting TS Dissolve 5.81g of 2-amino-2-hydrox-
ymethyl-1,3-propanediol, 2.93 of glycine and 0.38 g of sodi-
um lauryl sulfate in a suitable amount of water, add 200 mL
of methanol, and add water to make 1000 mL.

Bovine serum albumin for gel filtration molecular mass
marker Albumin obtained from bovine serum. For gel
filtration chromatography.

0.1w/v% Bovine serum albumin-sodium chloride-
phosphate buffer solution Dissolve 8.0 g of sodium chlo-
ride, 0.2 g of potassium chloride, 1.15 g of anhydrous diso-
dium hydrogen phosphate and 0.2 g of potassium dihydro-
gen phosphate in water to make 1000 mL. To this solution
add a solution of bovine serum albumin dissolved 1.0 g in 10
mL of water.

Bovine serum albumin TS for nartograstim test Dissolve
0.5 g of bovine serum albumin and 0.5 mL of polysorbate 20
in phosphate-buffered sodium chloride TS to make 500 mL.

Buffer solution for enzyme digestion Dissolve 0.30 g of
urea in a mixture of 100 uL of 2-amino-2-hydroxymethyl-
1,3-propanediol solution containing 6.06 g in 100 mL of
water, 100 4L of 2-amino-2-hydroxymethyl-1,3-propanediol
hydrochloride solution containing 7.88 g in 100 mL of
water, 100 uL of methylamine hydrochloride solution con-
taining 2.70 g in 100 mL of water, 50 uL of dithiothreitol in
solution containing 30.9 mg in 1 mL of water and 420 uL of
water.

Buffer solution for epoetin alfa sample Dissolve 1.2 g of
2-amino-2-hydroxymethyl-1,3-propanediol and 3.2 g of so-
dium lauryl sulfate in a suitable amount of water, adjust to
pH 6.8 with 6 mol/L hydrochloric acid TS, 1mol/L
hydrochloric acid TS or 0.1 mol/L hydrochloric acid TS,
add 32 mg of bromophenol blue and 16 mL of glycerin, and
add water to make 40 mL. Before use, dissolve 50 mg of
dithiothreitol in 10 mL of this solution.

Buffer solution for filgrastim sample Dissolve 1.2 g of 2-
amino-2-hydroxymethyl-1,3-propanediol and 3.2 g of sodi-
um lauryl sulfate in a suitable amount of water, adjust to pH
6.8 with 6 mol/L hydrochloric acid TS, 1 mol/L hydrochlor-
ic acid TS or 0.1 mol/L hydrochloric acid TS, add 32 mg of
bromophenol blue and 16 mL of glycerin, and add water to
make 40 mL.

Buffer solution for nartograstim sample Mix 0.8 mL of
sodium lauryl sulfate solution (1 in 10), 0.5 mL of 0.5 mol/L
tris buffer solution, pH 6.8, 0.4 mL of glycerin and 0.1 mL
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of bromophenol blue solution (1 in 200). Prepare before use.

Buffer solution for SDS polyacrylamide gel electrophore-
sis Dissolve 3.0g of 2-amino-2-hydroxymethyl-1,3-
propanediol, 14.4 g of glycine and 1.0 g of sodium lauryl
sulfate in water to make 1000 mL.

Carboplatin C¢H;,N,0,Pt
monograph]

[Same as the namesake

32D Clone3 cells A cloned cell line established by cultur-
ing mouse bone marrow origin 32D cell line in the presence
of G-CSF.

3-Chloro-1,2-propanediol C;H,ClO, A clear and
colorless viscous liquid.

Purity Dissolve 0.20 g of 3-chloro-1,2-propanediol in
100 mL of diethyl ether, and use this solution as the sample
solution. Pipet 1 mL of the sample solution, add diethyl
ether to make exactly 100 mL, and use this solution as the
standard solution. Perform the test with exactly 5 uL each of
the sample solution and standard solution as directed under
Gas Chromatography <2.02> according to the following con-
ditions, and determine each peak area by the automatic in-
tegration method: the total area of the peaks other than 3-
chloro-1,2-propanediol obtained from the sample solution is
not larger than 2 times the peak area from the standard solu-
tion.

Operating conditions

Proceed as directed in the operating conditions in the
Purity (6) under Iohexol except the time span of measure-
ment.

Time span of measurement: About 5 times as long as the
retention time of 3-chloro-1,2-propanediol, beginning after
the solvent peak.

System suitability

Test for required detectability: To exactly 5 mL of the
standard solution add diethyl ether to make exactly 20 mL.
Confirm that the peak area of 3-chloro-1,2-propanediol ob-
tained with 5 uL of this solution is equivalent to 20 - 30% of
that with 5 uL of the standard solution.

System performance and system repeatability: Proceed as
directed in the system suitability in the Purity (6) under Io-
hexol.

Chlorotrimethylsilane (CH;);SiCl A colorless or prac-
tically colorless liquid, having a pungent odor. Evolves
fumes in a damp atmosphere. Very soluble in diethyl ether,
and reactable with water or with ethanol. Boiling point:
about 58°C.

Chymotrypsinogen for gel filtration molecular mass mar-
ker A chymotrypsinogen obtained from bovine spleen. For
gel filtration chromatography.

Cyclobutanecarboxylic acid Cs;HzO, A clear and color-
less liquid. Congealing point: —7.5°C

1,1-Cyclobutanedicarboxylic acid CsHzO, White crys-
tals.

Melting point <2.60>: 159 - 163°C

Purity Related substances—Dissolve 20 mg of 1,1-cy-

General Tests, Processes and Apparatus 2349
clobutanedicarboxylic acid in 100 mL of the mobile phase
used in the Purity (1) under Carboplatin, and use this solu-
tion as the sample solution. Perform the test with 25 uL of
the sample solution as directed in the Purity (1) under Car-
boplatin. Determine each peak area by the automatic in-
tegration method, and calculate their amounts by the area
percentage method: the total amount of the peaks other than
1,1-cyclobutanedicarboxylic acid is not more than 2%.
However, the time span of measurement for this calculation
is about 2 times as long as the retention time of 1,1-cy-
clobutanedicarboxylic acid, beginning after the solvent
peak.

Content: not less than 99.0%. Assay—Dissolve about 30
mg of 1,1-cyclobutanedicarboxylic acid, accurately weighed,
in 50 mL of water, and titrate <2.50> with 0.1 mol/L sodium
hydroxide VS (potentiometric titration). Perform the blank
determination in the same manner, and make any necessary
correction.

Each mL of 0.1 mol/L sodium hydroxide VS
= 7.207 mg of C6H304

Dehydrocorydaline nitrate for thin-layer chromatography
C,H,N,O;  Yellow, crystals or crystalline powder. Spar-
ingly soluble in methanol, and slightly soluble in water and
in ethanol (99.5). Melting point: about 240°C (with decom-
position).

Purity Related substances—Dissolve 5.0 mg of de-
hydrocorydaline nitrate for thin-layer chromatography in 1
mL of a mixture of water and methanol (1:1), and use this
solution as the sample solution. Pipet 0.5 mL of the sample
solution, add a mixture of water and methanol (1:1) to make
exactly 50 mL, and use this solution as the standard solu-
tion. Perform the test with these solutions as directed under
Thin-layer Chromatography <2.03>. Spot 5 uL each of the
sample solution and standard solution on a plate of silica gel
for thin-layer chromatography. Develop immediately with a
mixture of methanol, a solution of ammonium acetate (3 in
10) and acetic acid (100) (20:1:1) to a distance of about 10
cm, and air-dry the plate. Examine under ultraviolet light
(main wavelength: 365 nm) and then spray Dragendorff’s
TS on the plate: the spot other than the principal spot ob-
tained from the sample solution is not more intense than the
spot from the standard solution in either case.

Diclofenac sodium C;;H;,CL,NNaO,
namesake monograph]

[Same as the

Dilution fluid for particle counter A fluid used for blood
dilution.

2,6-Dimethylaniline CgH; N A clear liquid. Soluble in
ethanol (95), and sparingly soluble in water. Specific gravity
d3: about 0.98.

Dimethylpolysiloxane for gas chromatography Prepared
for gas chromatography.

Disodium hydrogen phosphate-citric acid buffer solution,
pH5.5 To 1000 mL of 0.05mol/L disodium hydrogen
phosphate TS add an amount of a solution, prepared by dis-
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solving 5.25 g of citric acid monohydrate in water to make
1000 mL, to adjust to pH 5.5.

Doxorubicin hydrochloride C,H,)NO;;.HCI
the namesake monograph]

[Same as

Edaravone for assay C;)H;(N,O [Same as the mono-
graph Edaravone. When dried, it contains not less than
99.5% of edaravone (C,oH(N,0).]

Emedastine fumarate for assay C;;H,sN,0.2C,H,0,
[Same as the monograph Emedastine Fumarate. When dried
it contains not less than 99.5% of emedastine fumarate
(C17HN40.2C,H,04) ]

Ethyl formate HCOOC,Hs A clear and colorless lig-
uid. Miscible with ethanol (95) and with acetone, and soluble
in water.

Identification—Determine the infrared absorption spec-
trum of ethyl formate as directed in the liquid film method
under Infrared Spectrophotometry <2.25>: it exhibits ab-
sorption at the wave numbers of about 2980 cm~!, 2930
cm~!, 1718 cm ™!, 1470 cm~!, 1449 cm~!, 1387 cm~!, 1302
cm~!, 1181 cm~!, 1004 cm~!, 840 cm~! and 747 cm L.

Purity—(1) Perform the test with 1 uL of ethyl formate
as directed under Gas Chromatography <2.02> according to
the following conditions, determine each peak area by the
automatic integration method, and calculate the amount of
ethyl formate by the area percentage method: not less than
97.0%.

Operating conditions

Detector: A thermal conductivity detector.

Column: A fused silica column 0.25 mm in inside di-
ameter and 30 m in length, coated the inside surface with a
layer about 0.25 um thick of polyethylene glycol 20M for gas
chromatography.

Column temperature: Maintain at 50°C for 1 minute after
injecting sample, then rise to 150°C at the rate of 10°C per
minute, and maintain at 150°C for 1 minute.

Carrier gas: Helium.

Flow rate: 41 cm per second.

Split ratio: 1:110.

Time span of measurement: About 5 times as long as the
retention time of ethyl formate.

(2) Acid (as formic acid) Dissolve 0.5 g of potassium
iodate and 5 g of potassium iodide in 50 mL of water, and
add 2 g of ethyl formate. After allowing to stand for 10
minutes, add 2 drops of starch TS and 1.30 mL of 0.1 mol/L
sodium thiosulfate VS: the solution is colorless (not more
than 0.3%).

Water <2.48>: not more than 0.5% (1 g, coulometric titra-
tion).

N-Ethylmorpholine C¢H;;NO A colorless to yellow-
brown liquid.

Refractive index <2.45> n¥: 1.439 - 1.443

Specific gravity <2.56> d%: 0.908 - 0.916

FBS-IMDM Dissolve an amount of the powder for 1 L
of Iscove’s modified Dulbecco’s powder medium, 0.1 g of
kanamycin sulfate (not less than 600 ug potency/mg), 3.0 g
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of sodium hydrogen carbonate and 36 uL of 2-mercapto
ethanol solution (1 in 10) in water to make 1000 mL, and
sterilize by filtration. To this solution add fetal bovine se-
rum, previously heated at 56°C for 30 minutes, so that the
concentration of the serum is 10 vol%.

(E)-Ferulic acid for assay C,;)H,(0O; Use (E)-ferulic
acid. It meets the following additional requirements.

Absorbance <2.24> E1%. (320nm): 878 - 969 (5 mg,
methanol, 1000 mL).

Purity Related substances—Conduct this procedure
without exposure to light, using light-resistant vessels. Dis-
solve 5 mg of (E)-ferulic acid for assay in 10 mL of a mix-
ture of water and methanol (1:1), and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add a
mixture of water and methanol (1:1) to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with exactly 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
the peak areas of each peak by the automatic integration
method: the total area of the peaks other than (E)-ferulic
acid obtained from the sample solution is not larger than the
peak area of (E)-ferulic acid from the standard solution.
Operating conditions

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay (1) under Tokishakuyakusan Extract.

Time span of measurement: About 6 times as long as the
retention time of (E)-ferulic acid, beginning after the solvent
peak.

System suitability

Test for required detectability: To exactly 1 mL of the
standard solution add a mixture of water and methanol (1:1)
to make exactly 20 mL. Confirm that the peak area of (£)-
ferulic acid obtained with 10 uL of this solution is equivalent
to 3.5 to 6.5% of that with 10 uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of (E)-ferulic acid are not less than 5000
and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of (E)-ferulic acid is not more than 1.5%.

Fluorescence TS Mix 400 uL of sodium dithionite solu-
tion containing 6.27 g in 200 mL of water, 210 uL. of 2-mer-
captoethanol, 321 uL of acetic acid (100), 400 uL of 1,2-di-
amino-4,5-methylenedioxybenzene solution containing 31.1
mg in 1.0 mL of water and 2669 uL of water. Prepare before
use.

Fluorogenic substrate TS A solution containing ox-
idation-reduction indicator.

Formazin opalescence standard solution To 15 mL of
formazin opalescence stock solution add water to make 1000
mL. Use within 24 hours after preparation. Shake thor-
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oughly before use.

Fructose for thin-layer chromatography CzH,O¢
Colorless to white crystals or crystalline powder. Very solu-
ble in water, and sparingly soluble in ethanol (99.5). It is
deliquescence with the atmospheric moisture.

Optical rotation <2.49> [a]¥: —88 - —94° (1 g, diluted
ammonia solution (28) (1 in 1000), 100 mL, 100 mm. Previ-
ously, dried over silica gel as the desiccant for 3 hours).

Purity Related substances—Dissolve 2 mg of Fructose
for thin-layer chromatography in 1 mL of a mixture of water
and methanol (1:1), and use this solution as the sample solu-
tion. Perform the test with the sample solution as directed
under Thin-layer chromatography <2.03>. Spot 2 uL of the
sample solution on a plate of silica gel for thin-layer chro-
matography. Develop the plate with a mixture of 2-
propanol, water and methanol (3:2:2) to a distance of about
7cm, and air-dry the plate. Spray evenly 1,3-
naphthalenediol TS to the plate, and heat at 105°C for 10
minutes: any spot other than the principle spot with an Rf
value of about 0.6 does not appear.

N-Glycolylneuraminic acid C; H;NO,;, White needle
crystalline powder.

0.1 mmol/L N-Glycolylneuraminic acid TS Weigh ac-
curately about 16.5 mg of N-glycolylneuraminic acid, and
dissolve in water to make exactly 50 mL. To exactly V' mL of
this solution add water to make exactly 100 mL.

V (mL) = 325.3 X 0.5/amount (mg) of
N-glycolylneuraminic acid

1,1,1,3,3,3-Hexamethyldisilazane (CH;);SiNHSi(CHj);
A colorless or practically colorless, liquid. Very soluble in
diethyl ether, and reactable with water or with ethanol. Boil-
ing point: about 125°C.

1-Hexanol C¢H,,O A clear and colorless liquid.
Specific gravity d33: 1.415 - 1.420
Boiling point 156 - 158°C

Ibuprofen piconol C;yH,;NO, [Same as the namesake

monograph]

Ibuprofen piconol for assay C;oH,sNO, [Same as the
monograph Ibuprofen Piconol. It contains not less than
99.0% of ibuprofen piconol (C;oH,;NO,), calculated on the
anhydrous basis, and meets the following additional require-
ment.]

Purity Related substances—Dissolve 0.15 g of ibuprofen
piconol for assay in the mobile phase to make 100 mL. To 10
mL of this solution add the mobile phase to make 30 mL,
and use this as the sample solution. Pipet 1 mL of the sample
solution, add the mobile phase to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with exactly 5 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.01>
according to the following conditions, and determine the
peak areas by the automatic integration method: the total
area of the peaks other than ibuprofen piconol obtained
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from the sample solution is not larger than the peak area of
ibuprofen piconol from the standard solution.
Operating conditions

Detector, column, column temperature, mobile phase,
and flow rate: Perform as directed in the operating condi-
tions in the Assay under Ibuprofen Piconol Ointment.

Time span of measurement: About 2 times as long as the
retention time of ibuprofen piconol.

System suitability

Test for required detectability: To exactly 1 mL of the
standard solution add the mobile phase to make exactly 20
mL. Confirm that the peak area of ibuprofen piconol ob-
tained with 5 uL of this solution is equivalent to 3.5 - 6.5%
of that with 5 uL of the standard solution.

System performance: When the procedure is run with 5 uL.
of the standard solution under the above operating condi-
tions, the number of theoretical plates and the symmetry
factor of the peak of ibuprofen piconol are not less than
5000 and not more than 1.3, respectively.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of ibuprofen piconol is not more than 2.0%.

Iodoacetic acid ICH,COOH White or

white crystals.

practically

Iscove’s modified Dulbecco’s fluid medium for filgrastim
A fluid medium for cell culture, containing 0.165 g of anhy-
drous calcium chloride, 97.67 mg of anhydrous magnesium
sulfate, 0.330 g of potassium chloride, 76 ug of potassium
nitrate, 4.5 g of sodium chloride, 0.125 g of sodium dihydro-
gen phosphate monohydrate, 17.3 ug of sodium selenite
pentahydrate, 30 mg of glycine, 25 mg of L-alanine, 84 mg
of L-arginine hydrochloride, 25 mg of L-asparagine, 30 mg
of L-aspartic acid, 91.4 mg of L-cystine dihydrochloride, 75
mg of L-glutamic acid, 0.584 g of L-glutamine, 42 mg of L-
histidine hydrochloride monohydrate, 0.105 g of L-isoleu-
cine, 0.105 g of L-leucine, 0.146 g of L-lysine hydrochloride,
30 mg of L-methionine, 66 mg of L-phenylalanine, 40 mg of
L-proline, 42 mg of L-serine, 95 mg of L-threonine, 16 mg of
L-tryptophan, 0.104 g of disodium L-tyrosine, 94 mg of L-
valine, 13 ug of biotin, 4 mg of choline chloride, 4 mg of cal-
cium D-pantothenate, 4 mg of folic acid, 4 mg of nicotinic
acid amide, 4 mg of pyridoxal hydrochloride, 0.4 mg of
riboflavin, 4 mg of thiamine hydrochloride, 13 ug of
cyanocobalamin, 7.2 mg of myoinositol, 4.5 g of glucose,
5.958 g of N-2-hydroxyethylpiperazine-N’-2-ethanesulfonic
acid, 15 mg of phenol red, 0.110 g of sodium pyruvate and
3.024 g of sodium hydrogen carbonate in 1 L.

Iscove’s modified Dulbecco’s powder medium A pow-
der to make fluid medium for cell culture, containing 0.165 g
of anhydrous calcium chloride, 97.67 mg of anhydrous mag-
nesium sulfate, 0.330 g of potassium chloride, 76 ug of
potassium nitrate, 4.5 g of sodium chloride, 0.125 g of sodi-
um dihydrogen phosphate hydrate, 17.3 ug of sodium
selenite pentahydrate, 30 mg of glycin, 25 mg of L-alanine,
84 mg of L-arginine hydrochloride, 25 mg of L-asparagine,
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30 mg of L-aspartic acid, 91.4 mg of L-cystine dihydrochlo-
ride, 75 mg of L-glutamic acid, 0.584 g of L-glutamine, 42
mg of L-histidine hydrochloride monohydrate, 0.105 g of L-
isoleucine, 0.105g of L-leucine, 0.146g of L-lysine
hydrochloride, 30 mg of L-methionine, 66 mg of phenylala-
nine, 40 mg of L-proline, 42 mg of L-serine, 95 mg of L-
threonine, 16 mg of L-tryptophan, 0.104 g of disodium L-
tyrosine, 94 mg of L-valine, 13 ug of biotin, 4 mg of choline
chloride, 4 mg of calcium D-pantothenate, 4 mg of folic
acid, 4 mg of nicotinic acid amide, 4 mg of pyridoxal
hydrochloride, 0.4 mg of riboflavin, 4 mg of thiamine
hydrochloride, 13 ug of cyanocobalamin, 7.2 mg of my-
oinositol, 4.5 g of glucose, 5.958 g of N-2-hydroxyethyl-
pyperadine-N-2-ethanesulfonate, 15 mg of phenol red and
0.110 g of sodium pyruvate in each L.

Isosorbide mononitrate for assay CgHoNO,; Odorless
white crystals.

Method of purification: To Isosorbide Mononitrate 70%/
Lactose 30% add not less than 3-fold volume of ethyl
acetate, shake vigorously, filter through a membrane filter
with a pore size not exceeding 0.5 um, and evaporate the
filtrate to dryness on a water bath under reduced pressure.
Recrystallize the residue from a mixture of hexane and ethyl
acetate (3:2), and dry under reduced pressure on silica gel for
4 hours.

Identification: Determine the infrared absorption spec-
trum of isosorbide mononitrate for assay, previously dried,
as directed in the potassium bromide disk method under In-
frared Spectrophotometry <2.25>: it exhibits absorption at
the wave numbers of between 3210 cm~! and 3230 cm ™!,
and about 1651 cm~!, 1635cm~!, 1282 cm~!, 1093 cm™~!
and 852 cm ™1,

Optical rotation <2.49> [a]X: +171 - + 176° (after drying,
1 g, ethanol (95), 100 mL, 100 mm).

Melting point <2.60>: 89 - 92°C

Purity Related substances—Dissolve 50 mg of isosor-
bide mononitrate for assay in 5 mL of water, and use this so-
lution as the sample solution. Pipet 1 mL of the sample solu-
tion, add water to make exactly 100 mL. Pipet 5 mL of this
solution, add water to make exactly 50 mL, and use this so-
lution as the standard solution. Perform the test with exactly
10 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.01> according to
the following conditions. Determine each peak area by the
automatic integration method: the area of the peak other
than isosorbide mononitrate obtained from the sample solu-
tion is not larger than the peak area of isosorbide mononi-
trate from the standard solution, and the total area of the
peaks other than isosorbide mononitrate from the sample
solution is not larger than 2 times the peak area of isosorbide
mononitrate from the standard solution. For these calcula-
tions use the area of the peak, having a relative retention
time of about 4.5 with respect to isosorbide mononitrate, af-
ter multiplying by its relative response factor, 0.62.
Operating conditions

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
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tions in the Assay under Isosorbide Mononitrate 70%/Lac-
tose 30%.

Time span of measurement: About 5 times as long as the
retention time of isosorbide mononitrate, beginning after
the solvent peak.

System suitability

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of isosorbide mononitrate are not less
than 2000 and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of isosorbide mononitrate is not more than 2.0%.

Loss on drying <2.41>: not more than 0.5% (1 g, in vacu-
um, silica gel, 4 hours).

Content: not less than 99.0%. Assay—Weigh accurately
about 0.2 g of previously dried isosorbide mononitrate for
assay, put in a Kjeldahl flask, dissolve in 10 mL of water,
add 3 g of Devarda’s alloy and 40 mL of water, and set the
flask on the apparatus as shown in the figure under Nitrogen
Determination <7.08>. Put exactly 25 mL of 0.05 mol/L sul-
furic acid VS and 5 drops of bromocresol green-methyl red
TS in a absorption flask, and set to the apparatus to immerse
the lower end of the condenser. Add 15 mL of sodium
hydroxide solution (1 in 2) through the funnel, rinse cauti-
ously the funnel with 20 ml of water, immediately close the
clamp attached to the rubber tubing, then begin the distilla-
tion with steam, and continue until the distillate measures
about 100 mL. Remove the absorption flask from the lower
end of the condenser, rinse the end part of the condenser
with a small quantity of water, and titrate <2.50> with 0.1
mol/L sodium hydroxide VS until the color of the solution
changes from red to light blue-green through a light red-pur-
ple. Perform a blank determination in the same manner.

Each mL of 0.05 mol/L sulfuric acid VS
= 19.11 mg of C6H9N06

Lafutidine for assay C,H,,N;0,S [Same as the mono-
graph Lafutidine. When dried, it contains not less than
995% of lafutidine (C22H29N304S).]

Lecithin A pale yellow to yellow-brawn, powder or
grains, having a characteristic odor.

It is emulsified with water.

It is hygroscopic.

Levofloxacin hydrate for assay C;3H,,FN;0,./2H,O
[Same as the monograph Levofloxacin Hydrate]

Losartan potassium C,,H,,CIKN;O
namesake monograph]

[Same as the

Lysyl endopeptidase A protease obtained from Lysobac-
ter enzymogenes. It contains about 150 units per mg, where
1 unit is an enzyme amount which hydrolyzes 1 umol of
tosyl-glycyl-prolyl-lysine-4-nitroanilide acetate per minute at
pH 7.7 and 25°C.
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Manninotriose for thin-layer chromatography
C;sH3,016 A white powder. Very soluble in water, and
practically insoluble in ethanol (99.5). It is hygroscopic. It is
deliquescence with the atmospheric moisture.

Optical rotation <2.49> [o]®: + 159 - +170° (50 mg calcu-
lated on the anhydrous basis, diluted ammonia solution (28)
(1 in 1000), 5 mL, 100 mm).

Purity Related substances—Dissolve 3 mg of mannino-
triose for thin-layer chromatography in 1 mL of a mixture of
water and methanol (1:1), and use this solution as the sample
solution. Perform the test with the sample solution as direct-
ed under Thin-layer chromatography <2.03>. Spot 2 uL of
the sample solution on a plate of silica gel for thin-layer
chromatography. Develop the plate with a mixture of 2-
propanol, water and methanol (3:2:2) to a distance of about
7 cm, and air-dry the plate. Spray evenly 1,3-naphtha-
lenediol TS to the plate, and heat at 105°C for 10 minutes: a
spot other than the principle spot with an Rf value of about
0.4 is not observed.

2-Mercaptoethanol for epoetin beta HSCH,CH,OH
Prepared for study of sulfoprotein.

4-Methoxybenzaldehyde-sulfuric acid-acetic acid TS To
50 mL of acetic acid (100) add 1 mL of sulfuric acid and 0.5
mL of 4-methoxybenzaldehyde, and stir well. Prepare be-
fore use.

4-Methylbenzophenone C;;H,,O White crystals.

Microplate for antigen antibody reaction test A plate
made from polystyrene, and prepared for antigen antibody
reaction test.

Performance: Coefficient of variation of the binding
capacity of immunoglobulin G is not more than 5%, and the
binding capacity of each well is within 10% of the mean
value.

Molecular mass marker for epoetin alfa A solution con-
taining about 0.4 mg each of white egg albumin, carbonic
anhydrase, soybean trypsin inhibitor and lysozyme in 200
uL.

Molecular mass marker for nartograstim test A solution
containing the following proteins. Ovalbumin, carbonic
anhydrase, soybean trypsin inhibitor and lysozyme.

Molecular mass standard stock solution Dissolve 1.2 g
of 2-amino-2-hydroxymethyl-1,3-propanediol and 3.2 g of
sodium lauryl sulfate in a suitable amount of water, adjust
to pH 6.8 with 6 mol/L hydrochloric acid TS, 1 mol/L
hydrochloric acid TS or 0.1 mol/L hydrochloric acid TS,
add 32 mg of bromophenol blue and 16 mL of glycerin, and
add water to make 40 mL. To 500 uL of this solution add
100 uL of molecular mass marker for epoetin alfa and 1400
uL of water, and heat at 100°C for 5 minutes. It meets the
following requirement.

Identification—Dissolve 0.1 mg each of white egg albu-
min, carbonic anhydrase, soybean trypsin inhibitor and
lysozyme in 250 uL of buffer solution for epoetin alfa sam-
ple, add water to them to make 1 mL and heat at 100°C for 5
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minutes, and use these solutions as each standard solution.
When perform the test with the solution to be examined and
each standard solution by the SDS-polyacrylamide gel elec-
trophoresis as directed in the Identification under Epoetin
Alfa (Genetical recombination), the each band in the chro-
matogram obtained from the solution to be examined shows
the same mobility as the band corresponding to white egg al-
bumin, carbonic anhydrase, soybean trypsin inhibitor or
lysozyme obtained from each standard solution.

Mouse anti-epoetin alfa monoclonal antibody A solu-
tion of the monoclonal antibody in phosphate-buffered so-
dium chloride TS, which is obtained from mouse immunized
with a synthetic peptide having the amino acid sequence cor-
responding to N-terminal 20 residues of epoetin alfa (geneti-
cal recombination). When perform the Western blotting
against Epoetin Alfa RS, it is reactable.

Myoinositol C4H¢(OH)s White, crystals or crystalline
powder.

Naphazoline hydrochloride C;,;H,;N,.HCI
the namesake monograph]

[Same as

NFS-60 cell Prepared from leukemia mouse, infected
with retrovirus (Cas-Br-M). After conditioning with a sui-
table medium, preserve the strain established by J. N. Ihle,
et al. (Proc. Natl. Acad. Sci. USA, 1985, 82, 6687) at not ex-
ceeding —150°C in conveniently sized packets.

NADH peroxidase One unit indicates an amount of the
enzyme which consumes 1 umol of f-NADH in 1 minute at
25°C and pH 8.0 using S-nicotinamide adenine dinucleotide
(B-NADH) and hydrogen peroxide as the substrate.

NADH peroxidase TS Suspend NADH peroxidase in
ammonium sulfate TS so that each mL contains 10 units of
the activity.

Storage—Between 0 and 8°C.

p-Nicotinamide adenine dinucleotide reduced form (f-
NADH) C,Hy»N;0,P,.Na, A white to light yellowish
white powder.

Absorbance ratio: Determine the absorbances at 260 nm
and at 340nm, A, and Asy, of a solution of f-
nicotinamide adenine dinucleotide reduced form (5-NADH)
in pH 7.4 phosphate buffer solution (1 in 50,000) as directed
under Ultraviolet-visible Spectrophotometry <2.24>: the
result of Ayg/Asq is between 2.2 and 2.4.

Water <2.48>: not more than 8.0% (0.3 g, volumetric titra-
tion, direct titration).

p-Nicotinamide adenine dinucleotide reduced form TS
Dissolve 0.4 mg of f-nicotinamide adenine dinucleotide
reduced form (8-NADH) in 1 mL of 0.6 mol/L 2,27,2”-
nitrilotriethanol hydrochloride buffer solution, pH 8.0. Pre-
pare before use.

Nifedipine for assay C;;H;sN,Os [Same as the mono-
graph Nifedipine. When dried, it contains not less than
99.0% of nifedipine (C7H3N,Og) and meets the following
requirement.]
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Purity Related substances—Conduct this procedure
without exposure to light, using light-resistant vessels. Dis-
solve 25 mg of nifedipine for assay in 25 mL of the mobile
phase, and use this solution as the sample solution. Pipet 1
mL of the sample solution, add the mobile phase to make ex-
actly 10 mL. Pipet 2 mL of this solution, add the mobile
phase to make exactly 25 mL, and use this solution as the
standard solution. Perform the test with exactly 10 uL each
of the sample solution and standard solution as directed un-
der Liquid Chromatography <2.0I> according to the follow-
ing conditions, and determine the peak area by the automat-
ic integration method: the total area of the peaks other than
nifedipine obtained from the sample solution is not larger
than the peak area of nifedipine from the standard solution.
Operating conditions

Detector: An ultraviolet absorption photometer (wave-
length: 230 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Adjust to pH 6.1 of a mixture of methanol
and diluted 0.05 mol/L disodium hydrogen phosphate TS (1
in 5) (11:9) with phosphoric acid.

Flow rate: Adjust the flow rate so that the retention time
of nifedipine is about 6 minutes.

Time span of measurement: About 2 times as long as the
retention time of nifedipine, beginning after the solvent
peak.

System suitability

Test for required detectability: To exactly 5 mL of the
standard solution add the mobile phase to make exactly 20
mL. Confirm that the peak area of nifedipine obtained with
10 uL of this solution is equivalent to 18 to 32% of that with
10 uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of nifedipine are not less than 4000 and
not more than 1.2, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of nifedipine is not more than 2.0%.

Ninhydrin-ethanol TS for spraying Dissolve 1 g of nin-
hydrin in 50 mL of ethanol (95).

2,2’,2”-Nitrilotriethanol hydrochloride
(CH,CH,OH);N.HCl White, crystals or powder.

Purity Clarity of solution—A solution (1 in 20) is clear.

Content: not less than 98%. Assay—Dissolve 0.3 g of
2,27,2” -nitrilotriethanol hydrochloride, accurately weighed,
in 50 mL of water, add 5 mL of diluted nitric acid (1 in 3),
and titrate <2.50> with 0.1 mol/L silver nitrate VS (potentio-
metric titration).
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Each mL of 0.1 mol/L silver nitrate VS
= 18.57 mg of (CH,CH,OH);N.HCl

0.6 mol/L 2,2’,2”-Nitrilotriethanol hydrochloride buffer
solution, pH 8.0 Dissolve 5.57g of 2,2’,2”-nitrilotrie-
thanol hydrochloride in 40 mL of water, adjust to pH 8.0
with dilute sodium hydroxide TS, and add water to make 50
mL.

Omeprazole for assay C;;H;yN;O;S [Same as the

monograph Omeprazole]

Particle counter apparatus An apparatus that is able to
count the fine particles derived from reticulocyte similar
cells.

Pemirolast potassium C;,H,KN;O

namesake monograph]

[Same as the

Peroxidase labeled anti-rabbit antibody It is prepared as
follows: Immunize small animals with rabbit immunoglobu-
lin G to obtain the antiserum. From the obtained antiserum
the specific antibody is separated by the affinity chro-
matography using a column coupled with rabbit im-
munoglobulin G, and the specific antibody is labeled with
peroxidase by the periodic acid method.

Peroxidase labeled anti-rabbit antibody TS Dissolve
0.10 g of bovine serum albumin in phosphate-buffered sodi-
um chloride TS to make 100 mL. To 15 mL of this solution
add 5 uL of peroxidase labeled anti-rabbit antibody. Pre-
pare before use.

1,3-Phenylenediamine hydrochloride CgHiN,.2HCl A
white or faintly reddish crystalline powder. It is colored to
red or brown by light.

Identification—To 3 mL of a solution of 1,3-pheny-
lenediamine hydrochloride (1 in 6000) add 0.5 mL of a solu-
tion of sodium nitrite (3 in 20,000), then add 2 to 3 drops of
hydrochloric acid: a yellow color is produced.

(S)-1-Phenylethyl isocyanate C¢H;CH(CH3;)NCO
Colorless to light yellow, clear liquid, having a characteristic
odor.

Optical rotation <2.49> of): —8.5 - 11.5° (100 mm).

Specific gravity <2.56> d3°: 1.040 - 1.050

Phosphate buffer solution, pH 4.0 Adjust the pH of
0.05 mol/L potassium dihydrogen phosphate TS to 4.0 with
diluted phosphoric acid (1 in 10).

0.02 mol/L Phosphate buffer solution, pH 7.5 Dissolve
2.72 g of potassium dihydrogen phosphate in 900 mL of
water, adjust to pH 7.5 with 0.2 mol/L sodium hydroxide
TS, and add water to make 1000 mL.

Phosphate buffer solution for epoetin alfa Dissolve
0.247 g of sodium dihydrogen phosphate dihydrate, 0.151 g
of disodium hydrogen phosphate decahydrate and 8.77 g of
sodium chloride in water to make 1000 mL.

Pilocarpine hydrochloride for assay C;;H;(N,O,.HCI
[Same as the monograph Pilocarpine Hydrochloride. It
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meets the following additional requirements.]

Purity Related substances—Dissolve 40 mg of pilocar-
pine hydrochloride for assay in 100 mL of phosphate buffer
solution, pH 4.0 and use this solution as the sample solu-
tion. Pipet 1 mL of the sample solution, add phosphate
buffer solution, pH 4.0 to make exactly 100 mL, and use this
solution as the standard solution. Perform the test with ex-
actly 10 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.01> ac-
cording to the following conditions, and determine each
peak area by the automatic integration method: the area of
the peaks, having the relative retention time of about 0.78
and about 0.92 to pilocarpine obtained from the sample so-
lution, is not lager than 1/2 times the peak area of pilocar-
pine from the standard solution, the area of the peak, other
than pilocarpine and the peaks mentioned above, is not larg-
er than 1/5 times the peak area of pilocarpine from the stan-
dard solution, and the total area of the peaks other than
pilocarpine is not larger than the peak area of pilocarpine
from the standard solution.

Operating conditions

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operation condi-
tions in the Assay under Pilocarpine Hydrochloride Tablets.

Time span of measurement: About 1.3 times as long as the
retention time of pilocarpine, beginning after the solvent
peak.

System suitability

Proceed as directed in the system suitability in the Purity

under Pilocarpine Hydrochloride Tablets.

Polyacrylamide gel for epoetin alfa A polyacrylamide
gel composed with the resolving gel 12.5% in acrylamide
concentration.

Polyacrylamide gel for filgrastim A polyacrylamide gel
composed with the resolving gel 15% in acrylamide concen-
tration.

Polyacrylamide gel for nartograstim A polyacrylamide
gel composed with the resolving gel 14% in acrylamide con-
centration.

Polysorbate 20 for epoetin beta A clear to slightly tur-
bid, yellow-brown liquid.

Viscosity <2.53>: 300 - 500 mPa-s

Acid value <1.13>: not more than 3.

Saponification value <1.13>: 40 - 50

Hydroxyl value <1.13>: 95 - 110

Water <2.48>: not more than 5.0%.

Polyvinylidene fluoride membrane For Western blot-
ting.

Potency measuring medium for nartograstim test Dis-
solve 10.4 g of RPMI-1640 medium in a suitable amount of
water, add 16 mL of sodium hydrogen carbonate solution (3
in 40), then add water to make 1000 mL, adjust to pH 7.0 by
passing carbon dioxide through the solution, and sterilize by
filtration. To 90 mL of this solution add 10 mL of fetal
bovine serum, previously heat at 56°C for 30 minutes, 1 mL

General Tests, Processes and Apparatus 2355

of a solution dissolved 1.0 X 10° units of potassium benzyl-
penicillin and 0.1 g (potency) of streptomycin sulfate in 10
mL of isotonic sodium chloride solution, and add 5 uL of 2-
mercaptoethanol solution (9 in 125). Sterilize this solution
by filtration.

Primary antibody TS To a mixture of 1.5 mL of block-
ing TS for epoetin alfa and 13.5 mL of sodium azide-
phosphate-buffered sodium chloride TS add a volume of
mouse anti-epoetin alfa monoclonal antibody corresponding
to 100 ug of protein, 50 uL of a solution of aprotinin con-
taining 1 X 105 units in SmL of water and 100 uL of
phenylmethylsulfonyl fluoride solution containing 1.74 mg
in 100 mL of methanol.

Rabbit anti-nartograstim antibody Dissolve the an-
tibody obtained from rabbit antiserum, prepared by immu-
nizing with Nartograstim (Genetical Recombination), in tris-
acetic acid buffer solution, pH 8.0, so that each mL contains
1 mg of rabbit anti-nartograstim antibody. Storage at
—80°C.

Performance test: When perform the test by Ouchterlony
method, a precipitation line is appeared against Narto-
grastim (Genetical Recombination).

Protein concentration: Determine the absorbance at 280
nm as directed under Ultraviolet-visible Spectrophotometry
<2.24>, and calculate the protein concentration using the
specific absorbance E1%, 15.

Rabbit anti-nartograstim antibody TS To rabbit anti-
nartograstim antibody add bovine serum albumin TS for
nartograstim test so that each mL contains 0.2 ug of rabbit
anti-nartograstim antibody. Prepare before use.

Reduction buffer solution for nartograstim sample Mix
0.8 mL of sodium lauryl sulfate solution (1 in 10), 0.5 mL of
0.5 mol/L tris buffer solution, pH 6.8, 0.4 mL of glycerin,
0.3 mL of 2-mercaptoethanol and 0.1 mL of bromophenol
blue solution (1 in 200). Prepare before use.

Reference suspension 1 To 5.0 mL of formazin opales-
cence standard solution add 95.0 mL of water. Mix and
shake before use.

Resazurin solution Prepared for the test for measure-
ment of living cell.

Resorcinol-copper (II) sulfate TS Dissolve 0.1 g of
resorcinol in 5 mL of water, add 125 4L of 0.1 mol/L copper
(IT) sulfate solution, 24 mL of hydrochloric acid, and add
water to make 50 mL. Prepare this TS at least 4 hours before
the time of use.

Scopoletin for thin-layer chromatography C;(H;O,
White or light brown, crystalline powder or powder. Spar-
ingly soluble in methanol and in ethanol (99.5), and practi-
cally insoluble in water. Melting point: about 206°C.

Identification—(1) Determine the absorption spectrum
of a solution of scopoletin for thin-layer chromatography in
methanol (1 in 250,000) as directed under Ultraviolet-visible
Spectrophotometry <2.24>: it exhibits maxima between 226
nm and 230 nm, between 295 nm and 299 nm and between
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343 nm and 347 nm.

(2) Determine the infrared absorption spectrum of
scopoletin for thin-layer chromatography as directed in the
potassium bromide disk method under Infrared Spec-
trophotometry <2.25>: it exhibits absorption at the wave
numbers of about 3340 cm~!, 1702 cm~!, 1566 cm ™!, 1436
cm~!and 923 cm~1.

Purity Related substances — Dissolve 1.0 mg of scopole-
tin for thin-layer chromatography in 10 mL of methanol,
and use this solution as the sample solution. Pipet 1 mL of
the sample solution, add methanol to make exactly 50 mL,
and use this solution as the standard solution. Perform the
test with 5 uL each of the sample solution and standard solu-
tion as directed in the Identification under Artemisia Leaf:
the spot other than the principal spot, having an Rf value of
about 0.4, obtained with the sample solution is not more in-
tense than the spot obtained with the standard solution.

Secondary antibody TS To a mixture of 1.5mL of
blocking TS for epoetin alfa and 13.5 mL of sodium azide-
phosphate-buffered sodium chloride TS, add 1 drop of
biotinylated equine anti-mouse IgG antibody.

Sodium azide-phosphate-buffered sodium chloride TS
Dissolve 8.0 g of sodium chloride, 0.2 g of potassium chlo-
ride, 2.9 g of disodium hydrogen phosphate dodecahydrate
and 0.2 g of potassium dihydrogen phosphate in water to
make 1000 mL. Dissolve 0.25 g of sodium azide in this solu-
tion.

Sodium cholate hydrate C,;H;OsNa.H,O A white
powder.

Identification—Determine the infrared absorption spec-
trum of sodium cholate hydrate as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>: it exhibits absorption at the wave numbers of about
3400 cm~!, 2940 cm~!, 1579 cm~!, 1408 cm~! and 1082
cm~1,

Water <2.48>: 3.5 - 5.0% (40 mg, coulometric titration).

Content: not less than 99.0% of sodium cholate
(CyH39OsNa), calculated on the anhydrous basis. As-
say—Weigh accurately about 0.35 g of sodium cholate hy-
drate, dissolve in 60 mL of acetic acid (100), and titrate
<2.50> with 0.1 mol/L perchloric acid VS (potentiometric
titration). Perform a blank determination in the same man-
ner, and make any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 43.06 mg of C24H3905Na

Sodium fluoride-hydrochloric acid TS Dissolve 0.5 g of
sodium fluoride in 100 mL of 0.5 mol/L hydrochloric acid
TS. Prepare before use.

Sodium gluconate C¢H;;NaO; A white or pale yellow-
ish brown, crystalline powder.

Purity Clarity and color of solution—A solution ob-
tained by dissolving 1.0 g of sodium gluconate in 10 mL of
water is clear and colorless or pale yellow.

5 mol/L Sodium hydroxide TS Dissolve 210 g of sodium
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hydroxide in water to make 1000 mL. Preserve in a polyethy-
lene bottle.

Stachyose for thin-layer chromatography C,;H,;,0,; A
white powder. Very soluble in water, and practically insolu-
ble in ethanol (99.5). It is deliquescence with the atmospheric
moisture.

Optical rotation <2.49> [o]¥: + 144 - +154° (50 mg calcu-
lated on the anhydrous basis, diluted ammonia solution (28)
(1 in 1000), 5 mL, 100 mm).

Purity Related substances—Dissolve 2 mg of stachyose
for thin-layer chromatography in 1 mL of a mixture of water
and methanol (1:1), and use this solution as the sample solu-
tion. Perform the test with the sample solution as directed
under Thin-layer chromatography <2.03>. Spot 2 uL of the
sample solution on a plate of silica gel for thin-layer chro-
matography. Develop the plate with a mixture of 2-
propanol, water and methanol (3:2:2) to a distance of about
7 cm, and air-dry the plate. Spray evenly 1,3-naphtha-
lenediol TS to the plate, and heat at 105°C for 10 minutes: a
spot other than the principle spot with an Rf value of about
0.5 is not observed.

Subculture medium for nartograstim test Dissolve an
amount of Nartograstim (Genetical Recombination),
equivalent to 0.20 mg in 20 mL of phosphate-buffered sodi-
um chloride TS. To 0.1 mL of this solution add 100 mL of
potency measuring medium for nartograstim test.

Substrate TS for epoetin alfa Dissolve 30 mg of 4-chlo-
ro-1-naphthol in 10 ml of methanol, and use as Solution A.
Mix 30 uL of hydrogen peroxide (30) and 50 mL of 0.02
mol/L tris buffer solution, pH 7.5, and use as Solution B.
Mix Solutions A and B before use.

Succinic acid C,HqO, Colorless or white crystalline
powder. Very soluble in hot water, soluble in water and in
ethanol (99.5), and sparingly soluble in diethyl ether.

Melting point <2.60>: About 185°C.

Residue on ignition <2.44>: not more than 0.02% (1 g).

Content: not less than 99.5%. Assay—Weigh accurately
about 1 g of succinic acid, dissolve in 50 mL of water, add 5
drops of phenolphthalein TS, and titrate <2.50> with 1
mol/L sodium hydroxide VS. Perform a blank titration in
the same manner, and make any necessary correction.

Each mL of 1 mol/L sodium hydroxide VS
= 59.05 mg of C4H604
Sucrose for optical rotation C;,H,,O;; [K 8383, Su-
crose, Special class]

Sulfite oxidase One unit indicates an amount of the en-
zyme which consumes 1 umol of oxygen in 1 minute at 25°C
and pH 8.0 using sulfur dioxide and oxygen as the substrate.

Sulfite oxidase TS Suspend sulfite oxidase in ammonium
sulfate TS so that each mL contains 2.5 units of the activity.
Storage—Between 0 and 8°C.

System suitability test solution for filgrastim Filgrastim
(Genetical Recombination) containing about 2% charge



Supplement I, JP XVI

isomer.

Taltirelin hydrate for assay C;;H;;N;,05.4H,O [Same
as the monograph Taltirelin Hydrate. It contains not less
than 99.0% of taltirelin (C;;H,3N,Os), calculated on the an-
hydrous basis.]

Thermolysin It has the activity of 50 - 100 units per mg
protein. Origin: Bacillus thermoproteolyticus rokko.

Tranilast for assay C;sH;NOs [Same as the mono-
graph Tranilast. When dried, it contains not less than 99.5%
of tranilast (C;3H7NOs).]

Trichloroethylene C,HCI; [K 8666, Special class]

Triethylamine for epoetin beta (C,Hs);N A clear and
colorless liquid.

Specific gravity <2.56> d?°: 0.724 - 0.730

Water <2.48>: not more than 0.2%.

Trifluoroacetic acid for epoetin beta CF;COOH
A clear and colorless liquid.

Purity: When determine the absorbance of 50 vol% solu-
tion of trifluoroacetic acid for epoetin beta as directed under
Ultraviolet-visible Spectrophotometry <2.24>: not more than
0.10 at 270 nm, not more than 0.02 at 280 nm, and not more
than 0.01 between 300 nm and 400 nm.

Triphenylmethane C;gH,; A white to pale yellowish,
crystalline powder.
Melting point <2.60>: 93 - 95°C

Tris-acetic acid buffer solution, pH 8.0 Dissolve 1.2 g of
2-amino-2-hydroxymethyl-1,3-propanediol in 800 mL of
water, adjust to pH 8.0 with acetic acid (100), and add water
to make 1000 mL.

0.02 mol/L Tris buffer solution, pH 7.4 Dissolve 2.4 g
of 2-amino-2-hydroxymethyl-1,3-propanediol in 800 mL of
water, adjust to pH 7.4 with 1 mol/L hydrochloric acid TS,
and add water to make 1000 mL.

0.02 mol/L Tris buffer solution, pH 7.5 Dissolve 2.4 g
of 2-amino-2-hydroxymethyl-1,3-propanediol and 29.2 g of
sodium chloride in a suitable amount of water, adjust to pH
7.5 with hydrochloric acid, and add water to make 1000 mL.

0.1 mol/L Tris buffer solution, pH 7.3 Dissolve 2.42 g
of 2-amino-2-hydroxymethyl-1,3-propanediol in a suitable
amount of water, adjust to pH 7.3 with hydrochloric acid or
6 mol/L hydrochloric acid TS, and add water to make 200
mL.

0.5 mol/L Tris buffer solution, pH 8.1 Dissolve 12.1 g
of 2-amino-2-hydroxymethyl-1,3-propanediol in 160 mL of
water, adjust to pH 8.1 with 1 mol/L hydrochloric acid TS,
and add water to make 200 mL.

Tris-calcium chloride buffer solution, pH 6.5 Dissolve
6.1 g of 2-amino-2-hydroxymethyl-1,3-propanediol and 15
mg of calcium chloride dihydrate in 800 mL of water, adjust
to pH 6.5 with dilute hydrochloric acid, and add water to
make 1000 mL.
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Tris-sodium chloride buffer solution, pH 8.0 Dissolve
2.42 g of 2-amino-2-hydroxymethyl-1,3-propanediol and
1.64 g of sodium chloride in 900 mL of water, adjust to pH
8.0 with dilute hydrochloric acid, and add water to make
1000 mL.

Trypsin TS for epoetin alfa Dissolve 0.5 mg of trypsin
for epoetin alfa liquid chromatography in 2.5 mL of water.

Trypsin for epoetin alfa liquid chromatography Bovine
pancreas origin. It has not less than 180 units per mg, as 1
unit is equivalent to the amount of enzyme necessary to
hydrolysis 1 umol of p-toluenesulfonyl-L-arginine methyl es-
ter per minute at 25°C, pH 8.2.

Umbelliferone for thin-layer chromatography CyH¢O3
White or light brown, powder. Sparingly soluble in
methanol and in ethanol (99.5), and practically insoluble in
water. Melting point: about 232°C.

Identification—(1) Determine the absorption spectrum
of a solution of umbelliferone for thin-layer chro-
matography in methanol (1 in 300,000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits
maxima between 214 nm and 218 nm, and between 322 nm
and 326 nm.

(2) Determine the infrared absorption spectrum of um-
belliferone for thin-layer chromatography as directed in the
potassium bromide disk method under Infrared Spec-
trophotometry <2.25>: it exhibits absorption at the wave
numbers of about 3160 cm~!, 1681 cm~!, 1604 cm~!, 1323
cm~!, 990 cm~! and 903 cm !,

Purity Related substances — Dissolve 1.0 mg of umbel-
liferone for thin-layer chromatography in 10mL of
methanol, and use this solution as the sample solution. Pipet
1 mL of the sample solution, add methanol to make exactly
50 mL, and use this solution as the standard solution. Per-
form the test with 5 uL each of the sample solution and stan-
dard solution as directed in the Identification under Ar-
temisia Leaf: the spot other than the principal spot having
an Rf value of about 0.5 obtained with the sample solution is
not more intense than the spot obtained with the standard
solution.

Urea-EDTA TS Dissolve 48.0 g of urea and 0.2 g of dis-
odium ethylenediamine tetraacetate dihydrate in 0.5 mol/L
tris buffer solution, pH 8.1 to make 100 mL.

4-Vinylpyridine C;H;N A pale yellow to blackish
brown liquid.

Refractive index <2.45> n%: 1.5500 - 1.5530

Specific gravity <2.56> d33: 0.9850 - 0.9880

Washing fluid for nartograstim test Dissolve 1 mL of
polysorbate 20 in phosphate-buffered sodium chloride TS to
make 1000 mL.

Water for ICP analysis See Inductively Coupled Plas-
ma-Atomic Emission Spectrometry and Inductively Coupled
Plasma-Mass Spectrometry <2.63>.
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Delete the following:
Glucose-pepton medium for sterility test

Naringin dihydrate for thin-layer chromatography

9.42 Solid Supports/Column
Packings for Chromatography

Add the following:

a;-Acid glycoprotein binding silica gel for liquid chro-
matography Silica gel bond «;-acid glycoprotein, prepared
for liquid chromatography.

Butylsilanized silica gel for liquid chromatography Pre-
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pared for liquid chromatography.

Gel type strong basic ion-exchange resin for liquid chro-
matography Prepared for liquid chromatography.

Phenylhexylsilanized silica gel for liquid chromatography
Prepared for liquid chromatography.

Porous styrene-divinylbenzene copolymer for gas chro-
matography (0.3 - 0.4 um in mean pore size, not exceeding
50 m?/g) Prepared for gas chromatography.

Strongly acidic ion-exchange non-porous resin for liquid
chromatography Prepared for liquid chromatography.

Triacontylsilanized silica gel for liquid chromatography
Prepared for liquid chromatography.
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Add the following:

Aciclovir for Injection
FHRAT70EL

Aciclovir for Injection is a preparation for injection
which is dissolved before use.

It contains not less than 95.0% and not more than
105.09% of the labeled amount of aciclovir
(C8H11N503: 22520)

Method of preparation Prepare as directed under Injec-
tions, with Aciclovir.

Description Aciclovir for Injection occurs as white to pale
yellowish white, light masses or powder.

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 254 nm and 258 nm.

pH Being specified separately.

Purity Clarity and color of solution—Dissolve an amount
of Aciclovir for Injection, equivalent to 0.25 g of Aciclovir,
in 10 mL of water: the solution is clear and is not more
colored than the following control solution.

Control solution: To 2.5 mL of Matching Fluid for Color
F add diluted dilute hydrochloric acid (1 in 10) to make 100
mL.

Water <2.48> Not more than 7.5% (0.1 g, volumetric titra-
tion, direct titration).

Bacterial endotoxins <4.0I> Less than 0.25 EU/mg.

Uniformity of dosage units <6.02> It meets the requirement

of the Mass variation test.

Foreign insoluble matter <6.06> Perform the test according
to Method 2: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-

ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay Weigh accurately the mass of the contents of not
less than 10 Aciclovir for Injection. Weigh accurately an
amount of the contents, equivalent to about 0.1g of
aciclovir (CgH;;NsO3), and dissolve in dilute sodium hy-
droxide TS to make exactly 100 mL. Pipet 15 mL of this
solution, add 70 mL of water and 5 mL of 2 mol/L hy-
drochloric acid TS, then add water to make exactly 100 mL.
Pipet 5 mL of this solution, add 0.1 mol/L hydrochloric

acid TS to make exactly 100 mL, and use this solution as the
sample solution. Separately, weigh accurately about 20 mg
of Aciclovir RS (separately determine the water <2.48> in the
same manner as Aciclovir), and dissolve in dilute sodium
hydroxide TS to make exactly 20 mL. Pipet 15 mL of this
solution, add 70 mL of water and 5 mL of 2 mol/L hy-
drochloric acid TS, then add water to make exactly 100 mL.
Pipet 5 mL of this solution, add 0.1 mol/L hydrochloric
acid TS to make exactly 100 mL, and use this solution as the
standard solution. Determine the absorbances, At and Ag,
at 255 nm of the sample solution and standard solution as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
using 0.1 mol/L hydrochloric acid TS as the blank.

Amount (mg) of aciclovir (CgH;;N;50;)
= MS X AT/AS X 5

Ms: Amount (mg) of Aciclovir RS, calculated on the
anhydrous basis

Containers and storage Containers—Hermetic containers.

Add the following:

Aciclovir OQintment
74 O LERE

Aciclovir Ointment contains not less than 95.0%
and not more than 105.09% of the labeled amount of
aciclovir (CgH;N;O;: 225.20).

Method of preparation Prepare as directed under Oint-
ments, with Aciclovir.

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 254 nm and 258 nm.

Assay Weigh accurately an amount of Aciclovir Ointment,
equivalent to about 10 mg of aciclovir (CgH;Ns0;), add 25
mL of dilute sodium hydroxide TS, warm if necessary, and
dissolve by shaking. After cooling, add water to make ex-
actly 100 mL. Pipet 15 mL of this solution, add 0.1 mol/L
hydrochloric acid TS to make exactly 200 mL, and use this
solution as the sample solution. Separately, weigh accurately
about 20 mg of Aciclovir RS (separately, determine the
water <2.48> in the same manner as Aciclovir), and dissolve
in dilute sodium hydroxide TS to make exactly 20 mL. Pipet
10 mL of this solution, and add 15 mL of dilute sodium
hydroxide TS and water to make exactly 100 mL. Pipet 15
mL of this solution, add 0.1 mol/L hydrochloric acid TS to
make exactly 200 mL, and use this solution as the standard
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solution. Determine the absorbances, At and Ag, at 255 nm
of the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>, using
0.1 mol/L hydrochloric acid TS as the blank.

Amount (mg) of aciclovir (CgH;;N;50;)
= MS X AT/AS X 1/2

Ms: Amount (mg) of Aciclovir RS, calculated on the
anhydrous basis

Containers and storage Containers—Tight containers.

Acrinol Hydrate
77/ — Lk

Change the CAS registry number as follows:
[6402-23-9]

Acrinol and Zinc Oxide Oil

TN/ = FUH

Add the following next to the Japanese title:
Acrinol and Zinc Oxide Oil contains not less than

44.6% and not more than 54.4% of zinc oxide (ZnO:

81.38).

Change the Method of preparation as follows:

Method of preparation

Acrinol Hydrate, very finely powdered 10g
Zinc Oxide Oil 990 g
To make 1000 g

Prepare by mixing the above ingredients. Acrinol Hydrate
may be mixed after being dissolved in a little amount of
warmed Purified Water or Purified Water in Containers. In-
stead of Zinc Oxide Oil adequate amounts of Zinc Oxide and
vegetable oil may be used, and an adequate amount of Cas-
tor Oil or polysorbate 20 may be substituted for a part of the
vegetable oil.

Add the following next to the Identification:

Assay Transfer about 0.8 g of well-mixed Acrinol and Zinc
Oxide Oil, accurately weighed, to a crucible, heat, gradually
raising the temperature until the mass is throughly charred,
then strongly heat until the residue becomes yellow. After
cooling, dissolve the residue by addition of 1 mL of water
and 1.5 mL of hydrochloric acid, and add water to make ex-
actly 100 mL. Pipet 20 mL of this solution, add 80 mL of
water, then add sodium hydroxide solution (1 in 50) until
slightly precipitates appear, and add 5 mL of ammonia-am-
monium chloride buffer solution, pH 10.7. Titrate <2.50>
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with 0.05 mol/L disodium dihydrogen ethylenediamine
tetraacetate VS (indicator: 40 mg of eriochrome black T-so-
dium chloride indicator).

Each mL of 0.05 mol/L disodium dihydrogen ethylenedia-
mine tetraacetate VS
= 4.069 mg of ZnO

Actinomycin D

TIF/ 42D

Change the Optical rotation as follows:

Optical rotation <2.49> [a]X: —293 - —329° (after drying,
10 mg, methanol, 10 mL, 100 mm).

Aldioxa
TILSHFY

Change the structural formula, the chemical
name, the Description, the Identification (1) and
the Purity as follows:

H
N
0 OAI(CH),
i»/
~—N
H
OY NH
HoN and enantiomer

Dihydroxo[(4RS)-5-0x0-4-ureido-4,5-dihydro-1H-imidazol-
2-ylJoxoaluminium

Description Aldioxa occurs as a white powder.
It is practically insoluble in water and in ethanol (99.5).
It dissolves in dilute hydrochloric acid.
A solution of Aldioxa in sodium fluoride-hydrochloric
acid TS (1 in 100) shows no optical rotation.
Melting point: about 230°C (with decomposition).

Identification (1) Determine the infrared absorption
spectrum of Aldioxa, previously dried, as directed in the
potassium bromide disk method under Infrared Spec-
trophotometry <2.25>, and compare the spectrum with the
Reference Spectrum: both spectra exhibit similar intensities
of absorption at the same wave numbers.

Purity (1) Chloride <71.03>—To 0.10 g of Aldioxa add 6
mL of dilute nitric acid, boil to dissolve with shaking for 5
minutes, cool, and add water to make 50 mL. Perform the
test using this solution as the test solution. Prepare the con-
trol solution with 0.40 mL of 0.01 mol/L hydrochloric acid
VS (not more than 0.142%).

(2) Heavy metals <1.07>—To 1.0 g of Aldioxa add 3 mL
of hydrochloric acid and 3 mL of water, heat gently to boil
with shaking, and evaporate on a water bath to dryness. To
the residue add 30 mL of water, shake under warming, cool,
filter, and to the filtrate add 2 mL of dilute acetic acid (31)
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and water to make 50 mL. Perform the test using this solu-
tion as the test solution. Prepare the control solution as fol-
lows: to 3 mL of hydrochloric acid add 3 mL of water,
evaporate on a water bath to dryness, and add 2.0 mL of
Standard Lead Solution, 2 mL of dilute acetic acid (31) and
water to make 50 mL (not more than 20 ppm).

Add the following:

Aldioxa Granules
7L A Y ER

Aldioxa Granules contain not less than 95.0% and
not more than 105.0% of the labeled amount of al-
dioxa (C4H7A1N405: 21810).

Method of preparation Prepare as directed under Gran-
ules, with Aldioxa.

Identification (1) Determine the absorption spectrum of
the sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
maximum between 221 nm and 225 nm.

(2) To a quantity of powdered Aldioxa Granules,
equivalent to 0.2 g of Aldioxa, add 10 mL of dilute hy-
drochloric acid, boil for 5 minutes, and filter: the cooled
filtrate responds to the Qualitative Tests <7.09> for alumi-
num salt.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: Aldioxa Granules in single-unit
containers meet the requirement of the Content uniformity
test.

To the total content of 1 container of Aldioxa Granules
add 80 mL of sodium fluoride-hydrochloric acid TS, shake
for 20 minutes, add sodium fluoride-hydrochloric acid TS to
make exactly 100 mL, and filter. Pipet V" mL of the filtrate,
add diluted ammonia-ammonium chloride buffer solution,
pH 10.0 (1 in 10) to make exactly V” mL so that each mL
contains about 20 ug of aldioxa (C,H;AIN,Os), and use this
solution as the sample solution. Then, proceed as directed in
the Assay.

Amount (mg) of aldioxa (C4H;AIN,Os)
= Mg X A1t/As X V'/V X 1/25

Ms: Amount (mg) of aldioxa for assay

Dissolution <6.70> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 15 minutes of Aldioxa Granules is not less than 85%.
Start the test with an accurately weighed amount of Al-
dioxa Granules, equivalent to about 0.1 g of aldioxa
(C4H;AIN4Os), withdraw not less than 20 mL of the medium
at the specified minute after starting the test, and filter
through a membrane filter with a pore size not exceeding
0.45 um. Discard the first 10 mL of the filtrate, pipet 10 mL
of the subsequent filtrate, add diluted ammonia-ammonium
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chloride buffer solution, pH 10.0 (1 in 10) to make exactly
50 mL, and use this solution as the sample solution.
Separately, weigh accurately about 28 mg of aldioxa for as-
say, previously dried at 105°C for 2 hours, and dissolve in
sodium fluoride-hydrochloric acid TS to make exactly 25
mL. Pipet 1 mL of this solution, add diluted ammonia-am-
monium chloride buffer solution, pH 10.0 (1 in 10) to make
exactly 50 mL, and use this solution as the standard solu-
tion. Determine the absorbances, At and Ag, at 223 nm of
the sample solution and standard solution as directed under
Ultraviolet-visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount of
aldioxa (C4H7AIN405)
= MS/MT X AT/AS X 1/C X 360

Ms: Amount (mg) of aldioxa for assay
Mr: Amount (g) of Aldioxa Granules
C: Labeled amount (mg) of aldioxa (C4H,AIN,Os)in 1¢g

Assay Weigh accurately an amount of powdered Aldioxa
Granules, equivalent to about 0.1g of aldioxa
(C4H;AIN,O:s), add 80 mL of sodium fluoride-hydrochloric
acid TS, shake for 20 minutes, add sodium fluoride-
hydrochloric acid TS to make exactly 100 mL, and filter.
Pipet 2 mL of the filtrate, add diluted ammonia-ammonium
chloride buffer solution, pH 10.0 (1 in 10) to make exactly
100 mL, and use this solution as the sample solution.
Separately, weigh accurately about 50 mg of aldioxa for as-
say, previously dried at 105°C for 2 hours, and dissolve in
sodium fluoride-hydrochloric acid TS to make exactly 100
mL. Pipet 4 mL of this solution, add diluted ammonia-
ammonium chloride buffer solution, pH 10.0 (1 in 10) to
make exactly 100 mL, and use this solution as the standard
solution. Determine the absorbances, At and Ag, at 223 nm
of the sample solution and standard solution as directed
under Ultraviolet-visible Spectrophotometry <2.24>.

Amount (mg) of aldioxa (C,H,;AIN,Os)
= Ms X AT/AS X 2

Ms: Amount (mg) of aldioxa for assay

Containers and storage Containers—Tight containers.

Add the following:

Aldioxa Tablets
FIL S AR

Aldioxa Tablets contain not less than 95.0% and
not more than 105.0% of the labeled amount of al-
dioxa (C4H7A1N405: 21810).

Method of preparation Prepare as directed under Tablets,
with Aldioxa.

Identification Determine the absorption spectrum of the
sample solution obtained in the Assay as directed under
Ultraviolet-visible Spectrophotometry <2.24>: it exhibits a
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maximum between 221 nm and 225 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Aldioxa Tablets add 80 mL of sodium
fluoride-hydrochloric acid TS, shake for 20 minutes, add so-
dium fluoride-hydrochloric acid TS to make exactly 100 mL,
and filter. Pipet ' mL of the filtrate, add diluted ammonia-
ammonium chloride buffer solution, pH 10.0 (1 in 10) to
make exactly V" mL so that each mL contains about 20 ug of
aldioxa (C4H;AIN,Os), and use this solution as the sample
solution. Then, proceed as directed in the Assay.

Amount (mg) of aldioxa (C,H;AIN,O5)
= MS X AT/AS X V'/V X 1/25

Ms: Amount (mg) of aldioxa for assay

Dissolution <6.70> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rates
in 15 minutes of 50-mg tablet and in 30 minutes of 100-mg
tablet are not less than 80% and not less than 70%, respec-
tively.

Start the test with 1 tablet of Aldioxa Tablets, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.45 um. Discard the first 10
mL of the filtrate, pipet V' mL of the subsequent filtrate, add
diluted ammonia-ammonium chloride buffer solution, pH
10.0 (1 in 10) to make exactly ¥’ mL so that each mL con-
tains about 22 ug of aldioxa (C4H,AIN,4Os), and use this so-
lution as the sample solution. Separately, weigh accurately
about 28 mg of aldioxa for assay, previously dried at 105°C
for 2 hours, and dissolve in sodium fluoride-hydrochloric
acid TS to make exactly 25 mL. Pipet 1 mL of this solution,
add diluted ammonia-ammonium chloride buffer solution,
pH 10.0 (1 in 10) to make exactly 50 mL, and use this solu-
tion as the standard solution. Determine the absorbances,
Ar and Ag, at 223 nm of the sample solution and standard
solution as directed under Ultraviolet-visible Spectrophoto-
metry <2.24>.

Dissolution rate (%) with respect to the labeled amount of
aldioxa (C4H7AIN405)
=Ms XAT/AS X V'/V X 1/C X 72

Ms: Amount (mg) of aldioxa for assay
C: Labeled amount (mg) of aldioxa (C,H;AIN,Os) in 1
tablet

Assay Weigh accurately, and powder not less than 20 Al-
dioxa Tablets. Weigh accurately a portion of the powder,
equivalent to about 0.1 g of aldioxa (C,H,;AIN,Os), add 80
mL of sodium fluoride-hydrochloric acid TS, shake for 20
minutes, add sodium fluoride-hydrochloric acid TS to make
exactly 100 mL, and filter. Pipet 2 mL of the filtrate, add
diluted ammonia-ammonium chloride buffer solution, pH
10.0 (1 in 10) to make exactly 100 mL, and use this solution
as the sample solution. Separately, weigh accurately about

Supplement I, JP XVI

50 mg of aldioxa for assay, previously dried at 105°C for 2
hours, and dissolve in sodium fluoride-hydrochloric acid TS
to make exactly 100 mL. Pipet 4 mL of this solution, add
diluted ammonia-ammonium chloride buffer solution, pH
10.0 (1 in 10) to make exactly 100 mL, and use this solution
as the standard solution. Determine the absorbances, At and
Asg, at 223 nm of the sample solution and standard solution
as directed under Ultraviolet-visible Spectrophotometry
<2.24>.

Amount (mg) of aldioxa (C,H,;AIN,Os)
= MS X AT/AS X 2

Ms: Amount (mg) of aldioxa for assay

Containers and storage Containers—Tight containers.

Amiodarone Hydrochloride Tablets
7 3440 ke

Change the Dissolution as follows:

Dissolution <6.710> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of acetic acid-sodium acetate buffer solution, pH 4.0 as
the dissolution medium, the dissolution rate in 30 minutes of
Amiodarone Hydrochloride Tablets is not less than 80%.

Start the test with 1 tablet of Amiodarone Hydrochloride
Tablets, withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through a
membrane filter with a pore size not exceeding 0.45 um. Dis-
card the first 10 mL of the filtrate, pipet ¥ mL of the subse-
quent filtrate, add exactly ¥ mL of methanol, then add a
mixture of the dissolution medium and methanol (1:1) to
make exactly V" mL so that each mL contains about 11 ug of
amiodarone hydrochloride (C,sH,9I,NO;.HCI), and use this
solution as the sample solution. Separately, weigh accurately
about 28 mg of amiodarone hydrochloride for assay, previ-
ously dried at 50°C for 4 hours under reduced pressure not
exceeding 0.3 kPa, and dissolve in methanol to make exactly
50 mL. Pipet 2 mL of this solution, add exactly 2 mL of the
dissolution medium, then add a mixture of the dissolution
medium and methanol (1:1) to make exactly 100 mL, and
use this solution as the standard solution. Determine the ab-
sorbances, At and Ag, of the sample solution and standard
solution at 241 nm as directed under Ultraviolet-visible
Spectrophotometry <2.24>, using a mixture of the dissolu-
tion medium and methanol (1:1) as the blank.

Dissolution rate (%) with respect to the labeled amount of
amiodarone hydrochloride (C,sH,9I,NO5;.HCI)
= Ms X A1t/As X V'/V X 1/C X 36

Ms: Amount (mg) of amiodarone hydrochloride for assay
C: Labeled amount (mg) of amiodarone hydrochloride
(C25H2912NO3.HC1) in 1 tablet



Supplement I, JP XVI

Add the following:

Amlodipine Besilate Orally
Disintegrating Tablets

T LOPE R VEE O A B R

Amlodipine Besilate Orally Disintegrating Tablets
contain not less than 95.0% and not more than
105.0% of the labeled amount of amlodipine besilate
(Cy0H,5CIN,05.CcH¢O3S: 567.05).

Method of preparation Prepare as directed under Tablets,
with Amlodipine Besilate.

Identification To an amount of powdered Amlodipine
Besilate Orally Disintegrating Tablets, equivalent to 7 mg of
Amlodipine Besilate, add 200 mL of 0.01 mol/L hydro-
chloric acid-methanol TS, treat with ultrasonic waves, and
filter. Determine the absorption spectrum of the filtrate as
directed under Ultraviolet-visible Spectrophotometry <2.24>:
it exhibits a maximum between 358 nm and 362 nm.

Purity Related substances—Use the sample solution ob-
tained in the Assay as the sample solution. Pipet 1 mL of the
sample solution, add a mixture of methanol and the mobile
phase A (3:2) to make exactly 200 mL, and use this solution
as the standard solution. Perform the test with exactly 30 uL
each of the sample solution and standard solution as direct-
ed under Liquid Chromatography <2.0/> according to the
following conditions, and determine each peak area by the
automatic integration method: the area of the peak having
the relative retention time of about 0.45 to amlodipine ob-
tained from the sample solution is not lager than the peak
area of amlodipine from the standard solution, the area of
the peak having the relative retention time of about 4.5 to
amlodipine from the sample solution is not lager than 1.8
times the peak area of amlodipine from the standard solu-
tion, and the area of the peak having the relative retention
time of about 0.16 to amlodipine and the peaks other than
mentioned above from the sample solution is not lager than
2/5 times the peak area of amlodipine from the standard so-
lution. Furthermore, the total area of the peaks other than
amlodipine and the peak having the relative retention time
of about 0.16 to amlodipine from the sample solution is not
larger than 2.8 times the peak area of amlodipine from the
standard solution. For these calculations, use the areas of
the peaks having the relative retention time of about 0.45
and about 4.5 to amlodipine after multiplying by their rela-
tive response factors, 2.0 and 1.9, respectively.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 237 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
25°C.
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Mobile phase A: Dissolve 4.1 g of potassium dihydrogen
phosphate in 1000 mL of water, adjust to pH 6.0 with a so-
lution of 5.4 g of disodium hydrogen phosphate dodecahy-
drate in 500 mL of water. To 500 mL of this solution add
500 mL of methanol.

Mobile phase B: Dissolve 4.1 g of potassium dihydrogen
phosphate in 1000 mL of water, adjust to pH 6.0 with a so-
lution of 5.4 g of disodium hydrogen phosphate dodecahy-
drate in 500 mL of water. To 50 mL of this solution add 950
mL of methanol.

Flowing of the mobile phase: Control the gradient by
mixing the mobile phases A and B as directed in the follow-
ing table.

Time after injection Mobile phase Mobile phase

of sample (min) A (vol%) B (vol%)
0-10 80 20

10 - 35 80 -0 20 — 100
35-50 0 100

Flow rate: Adjust the flow rate so that the retention time
of amlodipine is about 10 minutes.

Time span of measurement: About 5 times as long as the
retention time of amlodipine.

System suitability—

Test for required detectability: Pipet 10 mL of the stan-
dard solution, and add a mixture of methanol and the mo-
bile phase A (3:2) to make exactly 50 mL. Confirm that the
peak area of amlodipine obtained with 30 uL of this solution
is equivalent to 14 to 26% of that with 30 uL of the standard
solution.

System performance: When the procedure is run with 30
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of amlodipine are not less than 3000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 30 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of amlodipine is not more than 2.0%.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Amlodipine Besilate Orally Disintegrating
Tablets add 4V/5 mL of a mixture of the mobile phase and
methanol (1:1), disperse the particles with the aid of ultra-
sonic waves, add a mixture of the mobile phase and
methanol (1:1) to make exactly ¥ mL so that each mL of the
solution contains about 0.14 mg of amlodipine besilate
(CyoH,5CIN,05.C4H¢O5S). Centrifuge this solution, and use
the supernatant liquid as the sample solution. Then, proceed
as directed in the Assay.

Amount (mg) of amlodipine besilate
(C3H25CIN,05.CsH4055)
= Ms X Ar/As X V x 1/250

Ms: Amount (mg) of Amlodipine Besilate RS, calculated
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on the anhydrous basis
Disintegration Being specified separately.
Dissolution Being specified separately.

Assay Accurately weigh the mass of not less than 20 Am-
lodipine Besilate Orally Disintegrating Tablets, and powder
them. Weigh accurately a portion of this powder, equivalent
to about 7mg of amlodipine besilate (C,,H,5CIN,Os.
C¢Hg05S), add 40 mL of a mixture of the mobile phase and
methanol (1:1), disperse the particles with the aid of ultra-
sonic waves, and add a mixture of the mobile phase and
methanol (1:1) to make exactly 50 mL. Centrifuge this solu-
tion, and use the supernatant liquid as the sample solution.
Separately, weigh accurately about 35 mg of Amlodipine
Besilate RS (separately, determine the water <2.48> in the
same manner as Amlodipine Besilate), add 150 mL of a mix-
ture of the mobile phase and methanol (1:1), dissolve with
the aid of ultrasonic waves, then add a mixture of the mobile
phase and methanol (1:1) to make exactly 250 mL, and use
this solution as the standard solution. Perform the test with
exactly 30 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.01>, and
determine the peak areas, At and Ag, of amlodipine from
both solutions.

Amount (mg) of amlodipine besilate
(C3H,5CIN,05.CsHe03S)
= Mg X At/As X 1/5

Ms: Amount (mg) of Amlodipine Besilate RS, calculated
on the anhydrous basis

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 237 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 4.1 g of potassium dihydrogen
phosphate in 1000 mL of water, adjust to pH 6.0 with a so-
lution of 5.4 g of disodium hydrogen phosphate dodecahy-
drate in 500 mL of water. To 400 mL of this solution add
600 mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of amlodipine is about 10 minutes.

System suitability—

System performance: When the procedure is run with 30
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of amlodipine are not less than 3000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 30 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of amlodipine is not more than 1.0%.
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Containers and storage Containers—Tight containers.

Delete the following Monograph:

Amobarbital Sodium for Injection
EFATENLEY—ILFPYIL

Atorvastatin Calcium Hydrate
7 MLNZRYF 2RIy Lok

Change the Description as follows:

Description Atorvastatin Calcium Hydrate occurs as a
white to pale yellowish white crystalline powder.

It is very soluble in methanol, freely soluble in dimethyl-
sulfoxide, and very slightly soluble in water and in ethanol
(99.5).

It gradually turns yellowish white on exposure to light.

It shows crystal polymorphism.

Add the following:

Auranofin
*T—2/74>
RO. /__CHs
S—Au=—PR" CH,
H Q CH3
H
OR H
RO H
H OR
0
ol Au\cm

CyH3,AuO0PS: 678.48
(2,3,4,6-Tetra-O-acetyl-1-thio-
[-D-glucopyranosato)(triethylphosphine)gold
[34031-32-8]

Auranofin, when dried, contains not less than
98.0% and not more than 102.0% of C,,H3;,AuOyPS.

Description Auranofin occurs as a white crystalline pow-
der.

It is very soluble in chloroform, freely soluble in
methanol, sparingly soluble in ethanol (99.5), and practical-
ly insoluble in water.

It shows crystal polymorphism.

Identification (1) To 50 mg of Auranofin add 3 mL of
water, 3 mL of nitric acid and 3 mL of sulfuric acid, shake,
and allow to stand: golden colored suspended matters are
produced.
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(2) Determine the infrared absorption spectrum of
Auranofin as directed in the paste method under Infrared
Spectrophotometry <2.25>, and compare the spectrum with
the Reference Spectrum or the spectrum of Auranofin RS:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

(3) Prepare the test solution with 1 mg of Auranofin as
directed under Oxygen Flask Combustion Method <1.06>,
using 10 mL of water as the absorbing liquid. Wash out the
test solution into a Nessler tube with water to make 30 mL.
Add 10 mL of dilute sulfuric acid, 3 mL of hexaammonium
heptamolybdate-sulfuric acid TS and 0.1 mL of tin (II) chlo-
ride TS, shake, and allow to stand for 10 to 15 minutes: a
blue color is developed.

Optical rotation <2.49> [o]®: —54.0- —62.0° (after
drying, 0.2 g, methanol, 20 mL, 100 mm).

Melting point <2.60> 113 -116°C

Purity (1) Chloride <7.03>—Put 0.5 g of Auranofin in a
porcelain crucible, add 0.25 g of anhydrous sodium car-
bonate, mix well, and ignite until the carbonized substance is
disappeared. After cooling, add 20 mL of water, heat, and
filter after cooling. Wash the residue with 20 mL of water,
combine the filtrate and the washings, neutralize with dilute
nitric acid, then add 6 mL of dilute nitric acid and water to
make 50 mL. Perform the test using this solution as the test
solution. Prepare the control solution as follows: Dissolve
0.25 g of anhydrous sodium carbonate in 20 mL of water,
neutralize with dilute nitric acid, add 0.50 mL of 0.01 mol/L
hydrochloric acid, 6 mL of dilute nitric acid, and water to
make 50 mL (not more than 0.036%).

(2) Heavy metals <I.07>—Proceed with 1.0g of
Auranofin according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 20 ppm).

(3) Arsenic <I1.11>—Put 0.5 g of Auranofin in a Kjeldahl
flask, add cautiously 2 mL of sulfuric acid and 5 mL of
nitric acid, and heat until the solution becomes almost color-
less. After cooling, add 15 mL of a saturated solution of am-
monium oxalate monohydrate, heat until white fumes are
evolved, and concentrate to 1 to 2 mL. Then, add 3 mL of
water and 1 drop of methyl orange TS, neutralize with am-
monia solution (28), filter, and perform the test using the
filtrate as the test solution: the color is not darker than that
of the following control solution.

Control solution: Heat a mixture of 2 mL of sulfuric acid
and 5 mL of nitric acid until white fumes are no longer
evolved. After cooling, add 15 mL of a saturated solution of
ammonium oxalate monohydrate, heat until white fumes are
evolved, and concentrate to 1 to 2 mL. Add 3 mL of water
and 1 drop of methyl orange TS, neutralize with ammonia
solution (28), and filter. To the filtrate add 2.0 mL of Stan-
dard Arsenic Solution, then proceed in the same manner as
for the test solution (not more than 4 ppm).

(4) Related substances—Dissolve 50 mg of Auranofin in
5 mL of chloroform, and use this solution as the sample so-
lution. Pipet 1 mL of the sample solution, and add chlo-

Official Monographs 2365
roform to make exactly 100 mL. To exactly 3 mL of this
solution add chloroform to make exactly 10 mL, and use
this solution as the standard solution. Perform the test with
these solutions as directed under Thin-layer Chro-
matography <2.03>. Spot 10 uL each of the sample solution
and standard solution on a plate of silica gel for thin-layer
chromatography. Develop the plate with a mixture of chlo-
roform and acetone (4:1) to a distance of about 10 cm, and
air-dry the plate. Dry, furthermore, at 80°C for 30 minutes.
After cooling, allow the plate to stand in a iodine vapor for
30 minutes: the spots other than the principal spot obtained
from the sample solution are not more intense than the spot
from the standard solution.
(5) Residual solvent Being specified separately.

Loss on drying <2.4/> Not more than 0.5% (1 g, 105°C, 3
hours).

Assay Weigh accurately about 20 mg each of Auranofin
and Auranofin RS, both previously dried, dissolve each in
10 mL of a mixture of water and acetonitrile (1:1), and add
exactly 5 mL each of the internal standard solution. Then
add a mixture of water and acetonitrile (1:1) to make 100
mL, and use these solutions as the sample solution and the
standard solution, respectively. Perform the test with 10 uLL
each of the sample solution and standard solution as direct-
ed under Liquid Chromatography <2.0/> according to the
following conditions, and calculate the ratios, Qr and Qs, of
the peak area of auranofin to that of the internal standard.

Amount (mg) of C20H34AUOQPS = Ms X QT/QS
Msg: Amount (mg) of Auranofin RS

Internal standard solution—A solution of butyl parahydrox-
ybenzoate in a mixture of water and acetonitrile (1:1) (3 in
1250).

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 230 nm).

Column: A stainless steel column 4 mm in inside diameter
and 15 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of sodium dihydrogen phos-
phate dihydrate solution (1 in 100), tetrahydrofuran and
acetonitrile (12:5:3).

Flow rate: Adjust the flow rate so that the retention time
of auranofin is about 6 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, auranofin and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 9.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of auranofin to that of the internal standard is
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not more than 1.0%.

Containers and storage Containers—Tight containers.

Add the following:

Auranofin Tablets
*—=F/7 4 4R

Auranofin Tablets contain not less than 93.0% and
not more than 107.0% of the labeled amount of
auranofin (CyH3,AuOyPS: 678.48).

Method of preparation Prepare as directed under Tablets,
with Auranofin.

Identification Put an amount of powdered Auranofin
Tablets, equivalent to 11 mg of Auranofin, in a porcelain
crucible, and heat weakly to carbonize. After cooling, add 2
mL of nitric acid and 5 drops of sulfuric acid, heat cautious-
ly at first then incinerate by ignition. After cooling, add 4
mL of aqua regia to the residue, dissolve by warming, and
add 16 mL of water. To 5 mL of this solution add 0.5 mL of
tin (I) chloride TS: a purple to red-brown color is devel-
oped.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Auranofin Tablets add 2 mL of water,
disintegrate the tablet with the aid of ultrasonic waves,
add exactly 2 mL of the internal standard solution for every
3 mg of auranofin (C,)H3;AuO¢PS), and add 2mL of a
mixture of water and acetonitrile (1:1). Shake for 15
minutes, then add a mixture of water and acetonitrile (1:1)
to make V' mL so that each mL contains 0.3 mg of auranofin
(CH34AuOgPS), centrifuge, and use the supernatant liquid
as the sample solution. Then, proceed as directed in the
Assay.

Amount (mg) of auranofin (C,0H3;,AuOyPS)
= Ms X Q1/Qs X V/100

Ms: Amount (mg) of Auranofin RS

Internal standard solution— A solution of butyl parahydrox-
ybenzoate in acetonitrile (9 in 10,000).

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 15 minutes is not less than 85%.

Start the test with 1 tablet of Auranofin Tablets, withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.45 um. Discard the first 10
mL of the filtrate, pipet ¥ mL of the subsequent filtrate, add
water to make exactly V” mL so that each mL contains about
3.3 ug of auranofin (CyH3,AuOyPS), and use this solution
as the sample solution. Separately, weigh accurately about
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30 mg of Auranofin RS, previously dried at 105°C for 3
hours, and dissolve in acetonitrile to make exactly 50 mL.
Pipet 5 mL of this solution, and add water to make exactly
100 mL. Pipet 10 mL of this solution, add water to make
exactly 100 mL, and use this solution as the standard solu-
tion. Perform the test with exactly 50 uL each of the sample
solution and standard solution as directed under Liquid
Chromatography <2.01> under the following conditions, and
determine the peak areas, At and Ag, of auranofin from
both solutions.

Dissolution rate (%) with respect to the labeled amount of
auranofin (CyH3,AuOgPS)
=Ms XAT/AS X V'/VXx1/C X9

Ms: Amount (mg) of Auranofin RS
C: Labeled amount (mg) of auranofin (CyH;4sAuQOg¢PS) in
1 tablet

Operating conditions—

Proceed as directed in the operating conditions in the
Assay under Auranofin.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of auranofin are not less than 5000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of auranofin is not more than 1.0%.

Assay Accurately weigh the mass of not less than 20
Auranofin Tablets, and powder them. Weigh accurately a
portion of the powder, equivalent to about 60 mg of
auranofin (CyH3sAuOg¢PS), add 40 mL of water, disperse
the particles with the aid of ultrasonic waves, then add ex-
actly 40 mL of the internal standard solution, add 40 mL of
a mixture of water and acetonitrile (1:1), and shake for 15
minutes. To this solution add a mixture of water and
acetonitrile (1:1) to make 200 mL, centrifuge, and use the su-
pernatant liquid as the sample solution. Separately, weigh
accurately about 30 mg of Auranofin RS, previously dried at
105°C for 3 hours, dissolve in 60 mL of a mixture of water
and acetonitrile (1:1), add exactly 20 mL of the internal stan-
dard solution, then add water to make 100 mL, and use this
solution as the standard solution. Perform the test with 10
uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.01> according to
the following conditions, and calculate the ratios, Qr and
QOs, of the peak area of auranofin to that of the internal stan-
dard.

Amount (mg) of auranofin (Cy,0H33AuOyPS)
= Ms X Qr/Qs X 2

Ms: Amount (mg) of Auranofin RS

Internal standard solution—A solution of butyl parahydrox-
ybenzoate in acetonitrile (9 in 10,000).
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Operating conditions—

Proceed as directed in the operating conditions in the
Assay under Auranofin.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, auranofin and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 9.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of auranofin to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.

Azathioprine Tablets
THFATY S8

Add the following next to the Uniformity of
dosage units:

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Azathioprine Tablets is not less than 80%.

Start the test with 1 tablet of Azathioprine Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.8 um. Discard the first
10 mL of the filtrate, pipet V" mL of the subsequent filtrate,
add water to make exactly V7 mL so that each mL contains
about 11 ug of azathioprine (CoH;N-O,S), and use this solu-
tion as the sample solution. Separately, weigh accurately
about 10 mg of Azathioprine RS, previously dried at 105°C
for 5 hours, and dissolve in water to make exactly 100 mL.
Pipet 6 mL of this solution, add water to make exactly 50
mL, and use this solution as the standard solution. Deter-
mine the absorbances, Ar and Ag, at 280 nm of the sample
solution and standard solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled amount of
azathioprine (CoH;N-0,S)
= Mg X A1/As X V'/V X 1/C X 108

Ms: Amount (mg) of Azathioprine RS
C: Labeled amount (mg) of azathioprine (CoH;N;0,S) in
1 tablet
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Add the following:

Azelnidipine

TEIL=CES

C33H34N,Og: 582.65

3-[1-(Diphenylmethyl)azetidin-3-yl] 5-(1-methylethyl)
(4RS)-2-amino-6-methyl-4-(3-nitrophenyl)-1,4-dihydropyridine-
3,5-dicarboxylate

[123524-52-7]

Azelnidipine contains not less than 99.0% and not
more than 101.0% of Cs;3H;uN4Og, calculated on the
dried basis.

Description Azelnidipine occurs as a light yellow to yellow,
crystalline powder or powder containing masses.

It is freely soluble in ethanol (99.5) and in acetic acid
(100), and practically insoluble in water.

A solution of Azelnidipine in ethanol (99.5) (1 in 100)
shows no optical rotation.

Azelnidipine shows crystal polymorphism.

Identification (1) Determine the absorption spectrum of
a solution of Azelnidipine in ethanol (99.5) (1 in 50,000) as
directed under Ultraviolet-visible Spectrophotometry <2.24>,
and compare the spectrum with the Reference Spectrum:
both spectra exhibit similar intensities of absorption at the
same wavelengths.

(2) Determine the infrared absorption spectrum of Azel-
nidipine as directed in the paste method under Infrared
Spectrophotometry <2.25>, and compare the spectrum with
the Reference Spectrum: both spectra exhibit similar intensi-
ties of absorption at the same wave numbers.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Aczelnidipine according to Method 2, and perform the test.
Prepare the control solution with 1.0 mL of Standard Lead
Solution (not more than 10 ppm).

(2) Related substances—Dissolve 0.10 g of Azelnidipine
in a mixture of acetonitrile and water (4:1) to make 100 mL,
and use this solution as the sample solution. Pipet 2 mL of
the sample solution, add a mixture of acetonitrile and water
(4:1) to make exactly 200 mL, and use this solution as the
standard solution. Perform the test with exactly 10 uL each
of the sample solution and standard solution as directed un-
der Liquid Chromatography <2.01> according to the follow-
ing conditions. Determine each peak area by the automatic
integration method: the areas of the peak, having the rela-
tive retention time of about 0.50 and about 1.42 to azelnidi-
pine, obtained from the sample solution are not larger than
1/5 times and 3/10 times the peak area of azelnidipine from
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the standard solution, respectively, the area of the peak
other than azelnidipine and the peaks mentioned above from
the sample solution is not larger than 1/10 times the peak
area of azelnidipine from the standard solution, and the
total area of the peaks other than azelnidipine from the
sample solution is not larger than 7/10 times the peak area
of azelnidipine from the standard solution.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 25 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 1.05 g of potassium dihydrogen
phosphate in 350 mL of water, add 650 mL of a mixture of
acetonitrile and methanol (7:3), and adjust to pH 5.5 with
diluted phosphoric acid (1 in 10).

Flow rate: Adjust the flow rate so that the retention time
of azelnidipine is about 36 minutes.

Time span of measurement: About 2 times as long as the
retention time of azelnidipine, beginning after the solvent
peak.

System suitability—

Test for required detectability: To exactly 1 mL of the
standard solution add a mixture of acetonitrile and water
(4:1) to make exactly 20 mL. Confirm that the peak area of
azelnidipine obtained with 10 uL of this solution is equiva-
lent to 3.5 to 6.5% of that with 10 uL of the standard solu-
tion.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of azelnidipine are not less than 15,000
and 0.8 - 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of azelnidipine is not more than 1.0%.

(3) Residual solvent Being specified separately.

Loss on drying <2.41> Not more than 0.5% (1 g, in vacu-
um, 70°C, 5 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.4 g of Azelnidipine, dis-
solve in 50 mL of acetic acid (100), and titrate <2.50> with
0.1 mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination in the same manner, and make
any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 29.13 mg of C33H34N406

Containers and storage Containers—Tight containers.
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Aztreonam

TXMLATF L

Change the Purity as follows:

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Aztreonam in 20 mL of dimethylsulfoxide: the solution is
clear, and its absorbance at 420 nm, determined as directed
under Ultraviolet-visible Spectrophotometry <2.24>, is not
more than 0.06.

(2) Heavy metals <1.07>—Proceed with 2.0 g of Aztreo-
nam according to Method 2, and perform the test. Prepare
the control solution with 2.0 mL of Standard Lead Solution
(not more than 10 ppm).

(3) Related substances—Dissolve 40 mg of Aztreonam
in 100 mL of water, and use this solution as the sample solu-
tion. Pipet 2 mL of the sample solution, add water to make
exactly 100 mL, and use this solution as the standard solu-
tion. Perform the test with exactly 25 uL each of the sample
solution and standard solution as directed under Liquid
Chromatography <2.0I> according to the following condi-
tions, and determine each peak area of both solutions by the
automatic integration method: the area of the peak other
than aztreonam obtained from the sample solution is not
larger than the peak area of aztreonam from the standard
solution, and the total area of peaks other than aztreonam
from the sample solution is not larger than 2.5 times the
peak area of aztreonam from the standard solution.
Operating conditions—

Column, column temperature, mobile phase, and flow
rate: Proceed as directed in the operating conditions in the
Assay.

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Time span of measurement: About 4 times as long as the
retention time of aztreonam beginning after the solvent
peak.

System suitability—

Test for required detectability: To 5 mL of the standard
solution add water to make 10 mL, and use this solution as
the solution for system suitability test. Pipet 1 mL of the so-
lution for system suitability test, and add water to make ex-
actly 10 mL. Confirm that the peak area of aztreonam ob-
tained from 25 uL of this solution is equivalent to 7 to 13%
of that obtained from 25 uL of the solution for system
suitability test.

System performance: When the procedure is run under the
above operating conditions with 25 uL of the standard solu-
tion obtained in the Assay, the internal standard and aztreo-
nam are eluted in this order with the resolution between
these peaks being not less than 4.

System repeatability: When the test is repeated 6 times
with 25 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
areas of aztreonam is not more than 2.0%.
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Benzyl Alcohol

NZLAT7ILA-)

Change the Assay as follows:

Assay Weigh accurately about 0.9 g of Benzyl Alcohol,
add exactly 15 mL of a freshly prepared mixture of anhy-
drous pyridine and acetic anhydride (7:1), and heat on a
water bath under a reflux condenser for 30 minutes. Cool,
add 25 mL of water, and titrate <2.50> the excess acetic acid
with 1 mol/L sodium hydroxide VS (indicator: 2 drops of
phenolphthalein TS). Perform a blank determination.

Each mL of 1 mol/L sodium hydroxide VS
= 108.1 mg of C;HO

Bisoprolol Fumarate Tablets

Y 700— )77 ILEES

Add the following next to the Identification:

Purity Related substances—This is applied to 0.625-mg
tablets. Shake vigorously for 10 minutes a portion of pow-
dered Bisoprolol Fumarate Tablets, equivalent to 5 mg of
Bisoprolol Fumarate, with exactly 20 mL of a mixture of
water and acetonitrile (3:1), filter through a membrane filter
with a pore size not exceeding 0.45 um. Discard the first 3
mL of the filtrate, and use the subsequent filtrate as the sam-
ple solution. Perform the test with 20 uL of the sample solu-
tion as directed under Liquid Chromatography <2.01> ac-
cording to the following conditions. Determine each peak
area by the automatic integration method, and calculate the
amount of the peak other than bisoprolol and the peak hav-
ing the relative retention time of about 0.8 to bisoprolol by
the area percentage method: the amount of the two peaks,
having relative retention time of about 1.2 and about 3.8 to
bisoprolol, are not more than 1.0%, respectively, the
amount of the peak other than the peaks mentioned above is
not more than 0.2%, and the total amount of the peaks
other than bisoprolol is not more than 2.5%. For this calcu-
lation, use the area of the peak, having the relative retention
time of about 1.2 to bisoprolol, after multiplying by the rela-
tive response factor 5.

Operating conditions—

Detector, column, column temperature, and flow rate:
Proceed as directed in the operating conditions in the Assay.

Mobile phase: Dissolve 4.08 g of potassium dihydrogen
phosphate in water to make 1000 mL, and adjust to pH 2.5
with phosphoric acid. To 750 mL of this solution add 250
mL of acetonitrile.

Time span of measurement: About 5 times as long as the
retention time of bisoprolol, beginning after the peak of fu-
maric acid.

System suitability—
Test for required detectability: To 1 mL of the sample so-
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lution add a mixture of water and acetonitrile (3:1) to make
100 mL, and use this solution as the solution for system
suitability test. Pipet 2 mL of the solution for system
suitability test, and add a mixture of water and acetonitrile
(3:1) to make exactly 20 mL. Confirm that the peak area of
bisoprolol obtained with 20 4L of this solution is equivalent
to 7 to 13% of that with 20 uL of the solution for system
suitability test.

System performance: When the procedure is run with 20
uL of the solution for system suitability test under the above
operating conditions, the number of theoretical plates and
the symmetry factor of the peak of bisoprolol are not less
than 5000 and not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 20 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak area of bisoprolol is not more than 1.5%.

Change the Uniformity of dosage units and
Dissolution as follows:

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Take 1 tablet of Bisoprolol Fumarate Tablets, disintegrate
by adding 8 mL of water, and add water to make exactly 10
mL, and then filter through a membrane filter with a pore
size not exceeding 0.45 um. Discard the first 3 mL of the
filtrate, pipet ¥ mL of the subsequent filtrate, add water to
make exactly ¥ mL so that each mL contains about 62.5 ug
of bisoprolol fumarate [(C;sH3;;NO,),.C,H,0,], and use as
the sample solution. Separately, weigh accurately about 20
mg of bisoprolol fumarate for assay, previously dried under
reduced pressure at 80°C for 5 hours, using phosphorus (V)
oxide as a dessicant, and dissolve in water to make exactly
200 mL. Pipet 15 mL of this solution, add water to make
exactly 25 mL, and use as the standard solution. Determine
the absorbances, At and Ag, at 271.5 nm of the sample
solution and standard solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>.

Amount (mg) of bisoprolol fumarate
[(C15H3;:NO),.C,H,O4]
= Ms X AT/AS X V'/V x 3/100

Ms: Amount (mg) of bisoprolol fumarate for assay

Dissolution <6.710> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of 2nd fluid for dissolution test as the dissolution medi-
um, the dissolution rate in 30 minutes of Bisoprolol
Fumarate Tablets is not less than 85%.

Start the test with 1 tablet of Bisoprolol Fumarate Tablets,
withdraw not less than 20 mL of the medium at the specified
minute after starting the test, and filter through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet ¥ mL of the subsequent
filtrate, add the dissolution medium to make exactly V" mL
so that eachmL contains about 0.7 ug of bisoprolol
fumarate [(C,;3H3;NO,),.C4H,404], and use this solution as
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the sample solution. Separately, weigh accurately about 14
mg of bisoprolol fumarate for assay, previously dried in
vacuum at 80°C for 5 hours, using phosphorus (V) oxide as
a dessicant, and dissolve in the dissolution medium to make
exactly 100 mL. Pipet 1 mL of this solution, add the dissolu-
tion medium to make exactly 200 mL, and use this solution
as the standard solution. Perform the test with exactly 50 uL
each of the sample solution and standard solution as direct-
ed under Liquid Chromatography <2.0/>, and determine the
bisoprolol peak areas, At and Ag, of both solutions.

Dissolution rate (%) with respect to the labeled amount of
bisoprolol fumarate [(C;sH3;NO,),.C4;H,04]
= Ms X AT/AS X V'/V X 1/C x 9/2

Ms: Amount (mg) of bisoprolol fumarate for assay
C: Labeled amount (mg) of bisoprolol fumarate
[(C18H31NO4)2.C4H404] in 1 tablet

Operating conditions—

Detector, column, column temperature, and flow rate:
Proceed as directed in the operating conditions in the Assay.

Mobile phase: Dissolve 4.08 g of potassium dihydrogen
phosphate in 1000 mL of water, and adjust to pH 2.5 with
phosphoric acid. To 750 mL of this solution add 250 mL of
acetonitrile.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of bisoprolol are not less than 3000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of bisoprolol is not more than 2.0%.

Add the following:

Brotizolam

TOFST L

CsHoBrCIN,S: 393.69
2-Bromo-4-(2-chlorophenyl)-9-methyl-
6H-thieno[3,2-f][1,2,4]triazolo[4,3-a][1,4]diazepine
[57801-81-7]

Brotizolam, when dried, contains not less than
98.5% and not more than 101.0% of C;sH;,BrCIN,S.

Description Brotizolam occurs as a white or pale yellowish
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crystalline powder.

It is sparingly soluble in methanol, slightly soluble in
acetonitrile and in ethanol (99.5), and practically insoluble
in water.

Identification (1) Determine the absorption spectrum of
a solution of Brotizolam in methanol (1 in 100,000) as direct-
ed under Ultraviolet-visible Spectrophotometry <2.24>, and
compare the spectrum with the Reference Spectrum: both
spectra exhibit similar intensities of absorption at the same
wavelengths.

(2) Determine the infrared absorption spectrum of
Brotizolam as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spec-
tra exhibit similar intensities of absorption at the same wave
numbers.

Melting point <2.60> 208 - 212°C

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Brotizolam according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).

(2) Related substances—Dissolve 50 mg of Brotizolam
in 50 mL of acetonitrile, and use this solution as the sample
solution. Pipet 2 mL of the sample solution, and add
acetonitrile to make exactly 100 mL. Pipet 1 mL of this solu-
tion, add acetonitrile to make exactly 10 mL, and use this
solution as the standard solution. Perform the test with
exactly 5uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.01>
according to the following conditions. Determine each peak
area by the automatic integration method: each peak area
other than brotizolam from the sample solution is not larger
than 1/2 times the peak area of brotizolam from the stan-
dard solution, and the total area of the peaks other than the
peak of brotizolam from the sample solution is not larger
than the peak area of brotizolam from the standard solu-
tion.

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 242 nm).

Column: A stainless steel column 3.9 mm in inside di-
ameter and 15 cm in length, packed with octylsilanized silica
gel for liquid chromatography (5 um in particle diameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase A: Dissolve 1.84 g of sodium 1-heptanesul-
fonate in 1000 mL of water.

Mobile phase B: Dissolve 0.46 g of sodium 1-heptanesul-
fonate in 250 mL of water and 750 mL of acetonitrile.

Flowing of mobile phase: Control the gradient by mixing
the mobile phases A and B as directed in the following table.
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Time after injection Mobile phase Mobile phase

of sample (min) A (vol%) B (vol%)
0-4 63 37
4-15 63 — 12 37 — 88

Flow rate: About 2 mL per minute.

Time span of measurement: About 2 times as long as the
retention time of brotizolam, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 5 mL of the standard
solution, and add acetonitrile to make exactly 20 mL. Con-
firm that the peak area of brotizolam obtained with 5 uL of
this solution is equivalent to 18 to 32% of that with 5 uL of
the standard solution.

System performance: When the procedure is run with 5 uL
of the standard solution under the above operating condi-
tions, the number of theoretical plates and the symmetry
factor of the peak of brotizolam are not less than 5000 and
not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of brotizolam is not more than 2.0%.

(3) Residual solvent Being specified separately.

Loss on drying <2.4/> Not more than 0.5% (1 g, 105°C, 3
hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.15 g of Brotizolam, previ-
ously dried, dissolve in 75 mL of a mixture of acetic anhy-
dride and acetic acid (100) (2:1), and titrate <2.50> with 0.1
mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination in the same manner, and make
any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 19.68 mg of C15H10BrClN4S

Containers and storage Containers—Tight containers.
Storage—Light-resistant.
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Add the following:

Bupivacaine Hydrochloride
Hydrate

TENNA AR K

N
< N
H H
CHy

CsH»sN,O.HC1.H,0: 342.90
(2RS)-1-Butyl-N-(2,6-dimethylphenyl)piperidine-2-carboxamide
monohydrochloride monohydrate

[14252-80-3]

-HC! -H.0

and enantiomer

Bupivacaine Hydrochloride Hydrate contains not
less than 98.5% and not more than 101.0% of
bupivacaine hydrochloride (C;3H»N,O.HCI: 324.89),
calculated on the anhydrous basis.

Description Bupivacaine Hydrochloride Hydrate occurs as
a white crystalline powder.

It is freely soluble in acetic acid (100), and soluble in
water, in methanol and in ethanol (99.5).

It dissolves in 0.01 mol/L hydrochloric acid TS.

A solution of 0.5 g of Bupivacaine Hydrochloride Hy-
drate in 50 mL of a mixture of ethanol (99.5), water and 5
mol/L sodium hydroxide TS (34:15:1) shows no optical ro-
tation.

Melting point: about 252°C (with decomposition).

Identification (1) Determine the absorption spectrum of
a solution of Bupivacaine Hydrochloride Hydrate in 0.01
mol/L hydrochloric acid TS (1 in 2000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum: both spectra ex-
hibit similar intensities of absorption at the same wave-
lengths.

(2) Determine the infrared absorption spectrum of
Bupivacaine Hydrochloride Hydrate as directed in the potas-
sium chloride disk method under Infrared Spectrophotomet-
ry <2.25>, and compare the spectrum with the Reference
Spectrum: both spectra exhibit similar intensities of absorp-
tion at the same wave numbers.

(3) A solution of Bupivacaine Hydrochloride Hydrate (1
in 50) responds to the Qualitative Tests <1.09> for chloride.

pH <2.54> The pH of a solution obtained by dissolving 1.0
g of Bupivacaine Hydrochloride Hydrate in 100 mL of
freshly boiled and cooled water is between 4.5 to 6.0.

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Bupivacaine Hydrochloride Hydrate in 50 mL of water:
the solution is clear and colorless.

(2) Heavy metals <7.07>—Proceed with 1.0g of
Bupivacaine Hydrochloride Hydrate according to Method 1,
and perform the test. Prepare the control solution with 2.0
mL of Standard Lead Solution (not more than 20 ppm).
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(3) 2,6-Dimethylaniline—Dissolve exactly 0.50g of
Bupivacaine Hydrochloride Hydrate in 10 mL of methanol.
To 2 mL of this solution add 1 mL of a freshly prepared so-
lution of 4-dimethylaminobenzaldehyde in methanol (1 in
100) and 2 mL of acetic acid (100), and allow to stand for 10
minutes: the color of the solution is not more colored than
the following control solution.

Control solution: Prepare by proceeding in the same man-
ner as above, using 2 mL of a solution of 2,6-dimethylani-
line in methanol (1 in 200,000).

(4) Related substances—Dissolve 50 mg of Bupivacaine
Hydrochloride Hydrate in 2.5 mL of water, add 2.5 mL of 2
mol/L sodium hydroxide TS and 5 mL of the internal stan-
dard, shake, collect the lower layer, filter, and use the
filtrate as the sample solution. Pipet 1 mL of the sample so-
lution, and add the internal standard solution to make ex-
actly 100 mL. Pipet 1 mL of this solution, add the internal
standard solution to make exactly 10 mL, and use this solu-
tion as the standard solution. Perform the test with 1 uL
each of the sample solution and standard solution as direct-
ed under Gas Chromatography <2.02> according to the fol-
lowing conditions, and determine each peak area by the
automatic integration method: the ratio of the area of the
peak other than bupivacaine to the peak area of the internal
standard obtained from the sample solution is not larger
than the ratio of the peak area of bupivacaine to that of the
internal standard from the standard solution.

Internal standard solution—A solution of methyl behenate
in dichloromethane (1 in 20,000).
Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A quartz tube 0.32 mm in inside diameter and 30
m in length, coated the inside surface with 5% diphenyl-95%
dimethylpolysiloxane for gas chromatography 0.25 um in
thickness.

Column temperature: Rise the temperature from 180°C to
230°C at the rate of 5°C per minute, and maintain at 230°C
for 5 minutes.

Injection port temperature: A constant temperature of
about 250°C.

Detector temperature: A constant temperature of about
250°C.

Carrier gas: Helium.

Flow rate: Adjust the flow rate so that the retention time
of bupivacaine is about 10 minutes.

Split ratio: 1:12.

Time span of measurement: About 1.5 times as long as the
retention time of bupivacaine.

System suitability—

System performance: To 1 mL of the sample solution add
the internal standard solution to make 100 mL, and use this
solution as the solution for system suitability test. When the
procedure is run with 1uL of the solution for system
suitability test under the above operating conditions,
bupivacaine and the internal standard are eluted in this order
with the resolution between these peaks being not less than
20.

System repeatability: When the test is repeated 6 times
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with 1 4L of the solution for system suitability test under the
above operating conditions, the relative standard deviation
of the ratio of the peak area of bupivacaine to that of the in-
ternal standard is not more than 2.0%.

(5) Residual solvent Being specified separately.

Water <2.48> 4.0-6.0% (0.25¢g, volumetric titration,
direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.5g of Bupivacaine
Hydrochloride Hydrate, dissolve in 20 mL of acetic acid
(100), add 50 mL of acetic anhydride, and titrate <2.50> with
0.1 mol/L perchloric acid VS (potentiometric titration). Per-
form a blank determination in the same manner, and make
any necessary correction.

Each mL of 0.1 mol/L perchloric acid VS
= 32.49 mg of C]gHngzO.HCl

Containers and storage Containers—Tight containers.

Butyl Parahydroxybenzoate
NTAFLRBEBRTFIL

Change after the Description as follows:

®Description Butyl Parahydroxybenzoate occurs as color-
less crystals or white, crystalline powder.

It is very soluble in methanol, freely soluble in ethanol
(95) and in acetone, and practically insoluble in water.¢

Identification Determine the infrared absorption spectrum
of Butyl Parahydroxybenzoate as directed in the potassium
bromide disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum or the spectrum of Butyl Parahydroxybenzoate RS:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

Melting point <2.60> 68 - 71°C

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Butyl Parahydroxybenzoate in ethanol (95) to make 10
mL: the solution is clear and not more intensely colored than
the following control solution.

Control solution: To 5.0 mL of Cobalt (II) Chloride CS,
12.0 mL of Iron (IIT) Chloride CS and 2.0 mL of Copper (II)
Sulfate CS add diluted dilute hydrochloric acid (1 in 10) to
make 1000 mL.

(2) Acidity—To 2 mL of the solution of Butyl Para-
hydroxybenzoate obtained in (1) add 3 mL of ethanol (95),
add 5 mL of freshly boiled and cooled water and 0.1 mL of
bromocresol green-sodium hydroxide-ethanol TS, then add
0.1 mol/L sodium hydroxide VS until the solution shows a
blue color: the volume of 0.1 mol/L sodium hydroxide VS
used does not exceed 0.1 mL.

€(3) Heavy metals <1.07>—Dissolve 1.0 g of Butyl Para-
hydroxybenzoate in 25 mL of acetone, add 2 mL of dilute
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acetic acid and water to make 50 mL, and perform the test
using this solution as the test solution. Prepare the control
solution as follows: to 2.0 mL of Standard Lead Solution
add 25 mL of acetone, 2 mL of dilute acetic acid, and water
to make 50 mL (not more than 20 ppm). ¢

(4) Related substances—Dissolve 50 mg of Butyl Para-
hydroxybenzoate in 2.5 mL of methanol, and add the mo-
bile phase to make exactly 50 mL. Pipet 10 mL of this solu-
tion, add the mobile phase to make exactly 100 mL, and use
this solution as the sample solution. Pipet 1 mL of the sam-
ple solution, and add the mobile phase to make exactly 20
mL. Pipet 1 mL of this solution, add the mobile phase to
make exactly 10 mL, and use this solution as the standard
solution. Perform the test with exactly 10 uL each of the
sample solution and standard solution as directed under Lig-
uid Chromatography <2.0/> according to the following con-
ditions, and determine each peak area by the automatic in-
tegration method: the peak area of parahydroxybenzoic acid
having a relative retention time of about 0.1 to butyl para-
hydroxybenzoate obtained from the sample solution is not
larger than the peak area of butyl parahydroxybenzoate
from the standard solution (0.5%). For this calculation use
the peak area of parahydroxybenzoic acid after multiplying
by the relative response factor, 1.4. Furthermore, the area of
the peak other than butyl parahydroxybenzoate and para-
hydroxybenzoic acid from the sample solution is not larger
than the peak area of butyl parahydroxybenzoate from the
standard solution (0.5%), and the total area of the peaks
other than butyl parahydroxybenzoate and parahydroxyben-
zoic acid is not larger than 2 times the peak area of butyl
parahydroxybenzoate from the standard solution (1.0%).
For this calculation the peak area not larger than 1/5 times
the peak area of butyl parahydroxybenzoate from the stan-
dard solution is excluded (0.1%).

Operating conditions—

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay.

Time span of measurement: About 1.5 times as long as the
retention time of butyl parahydroxybenzoate.

System suitability—

®Test for required detectability: To exactly 2 mL of the
standard solution add the mobile phase to make exactly 10
mL. Confirm that the peak area of butyl parahydroxybenzo-
ate obtained with 10 uL of this solution is equivalent to 14 to
26% of that with 10 uL of the standard solution.e

System performance: Proceed as directed in the system
suitability in the Assay.

#System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of butyl parahydroxybenzoate is not more than 2.0%.¢

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 50 mg each of Butyl Para-
hydroxybenzoate and Butyl Parahydroxybenzoate RS, dis-
solve separately in 2.5 mL each of methanol, and add the
mobile phase to make exactly 50 mL. Pipet 10 mL each of
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these solutions, add the mobile phase to make exactly 100
mL, and use these solutions as the sample solution and the
standard solution, respectively. Perform the test with exactly
10 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.01> according to
the following conditions, and determine the peak areas, Ay
and As, of butyl parahydroxybenzoate of each solution.

Amount (mg) of butyl parahydroxybenzoate (C;;H;4,03)
= MS X AT/AS

Ms: Amount (mg) of Butyl Parahydroxybenzoate RS

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 272 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: A mixture of methanol and potassium di-
hydrogen phosphate solution (17 in 2500) (1:1).

Flow rate: 1.3 mL per minute.

System suitability—

System performance: Dissolve 5 mg each of Butyl Para-
hydroxybenzoate, propyl parahydroxybenzoate and para-
hydroxybenzoic acid in the mobile phase to make exactly 100
mL. Pipet 1 mL of this solution, add the mobile phase to
make exactly 10 mL, and use this solution as the solution for
system suitability test (1). Separately, dissolve 5 mg of
isobutyl parahydroxybenzoate in the mobile phase to make
exactly 100 mL. Pipet 0.5 mL of this solution, add the stan-
dard solution to make exactly 50 mL, and use this solution
as the solution for system suitability test (2). When the
procedure is run with 10 uL each of the solution for system
suitability test (1) and (2) under the above operating condi-
tions, parahydroxybenzoic acid, propyl parahydroxybenzo-
ate, isobutyl parahydroxybenzoate and butyl parahydrox-
ybenzoate are eluted in this order, the relative retention
times of parahydroxybenzoic acid, propyl parahydroxyben-
zoate and isobutyl parahydoxybenzoate to butyl para-
hydroxybenzoate are about 0.1, about 0.5 and about 0.9, re-
spectively, the resolution between the peaks of propyl para-
hydroxybenzoate and butyl parahydroxybenzoate is not less
than 5.0, and the resolution between the peaks of isobutyl
parahydroxybenzoate and butyl parahydroxybenzoate is not
less than 1.5.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of butyl parahydroxybenzoate is not more than 0.85%.

®Containers and storage Containers—Well-closed con-
tainers. ¢
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Calcium Pantothenate
N b FLBALLY L

Change to read except the structural formula
and chemical name:

Calcium Pantothenate contains not less than 98.0%
and not more than 102.0% of C;3H;,CaN,O,, calcu-
lated on the dried basis.

Description Calcium Pantothenate occurs as a white pow-
der.

It is freely soluble in water, and practically insoluble in
ethanol (99.5).

The pH of a solution prepared by dissolving 1.0 g of Cal-
cium Pantothenate in 20 mL of water is between 7.0 and 9.0.

It is hygroscopic.

Identification (1) Determine the infrared absorption
spectrum of previously dried Calcium Pantothenate as
directed in the potassium bromide disk method under In-
frared Spectrophotometry <2.25>, and compare the spectrum
with the Reference Spectrum or the spectrum of dried Calci-
um Pantothenate RS: both spectra exhibit similar intensities
of absorption at the same wave numbers. If any difference
appears between the spectra, dissolve the sample and the
Reference Standard separately in water, evaporate water,
dry the residues in vacuum for 24 hours using silica gel as a
desiccant, and perform the test using these residues.

(2) A solution of Calcium Pantothenate (1 in 10)
responds to the Qualitative Tests <1.09> (1), (2) and (3) for
calcium salt.

Optical rotation <2.49> [a]3: +25.0 - +28.5° (1 g calcu-
lated on the dried basis, water, 20 mL, 100 mm).

Purity (1) Heavy metals <I.07>—Proceed with 1.0 g of
Calcium Pantothenate according to Method 1, and perform
the test. Prepare the control solution with 2.0 mL of Stan-
dard Lead Solution (not more than 20 ppm).

(2) Related substances—Dissolve 0.30g of Calcium
Pantothenate in 20 mL of water, and use this solution as the
sample solution. Pipet 1 mL of the sample solution, add
water to make exactly 200 mL, and use this solution as the
standard solution. Perform the test with exactly 10 uL each
of the sample solution and standard solution as directed un-
der Liquid Chromatography <2.01> according to the follow-
ing conditions, and determine each peak area by the auto-
matic integration method: the area of the peak, having the
relative retention time of about 0.6 to pantothenic acid is not
larger than 1.2 times the peak area of pantothenic acid from
the standard solution, the area of the peak, having the rela-
tive retention time of about 0.8 is not larger than the peak
area of pantothenic acid from the standard solution, the
area of the peak, having the relative retention time of about
1.5 is not larger than 3/5 times the peak area of pantothenic
acid from the standard solution, and the area of the peak
other than pantothenic acid and the peaks mentioned above
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is not larger than 3/10 times the peak area of pantothenic
acid from the standard solution. Additionally, the total area
of the peaks other than pantothenic acid is not larger than
2.4 times the peak area of pantothenic acid from the stan-
dard solution. For these calculations use the areas of the
peaks, having the relative retention time of about 0.6 and
about 0.8 to pantothenic acid, after multiplying by their rel-
ative response factors, 19 and 13, respectively.

Operating conditions—

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay.

Time span of measurement: About 2 times as long as the
retention time of pantothenic acid, beginning after the sol-
vent peak.

System suitability—

Test for required detectability: To exactly 2 mL of the
standard solution add water to make exactly 10 mL. Con-
firm that the peak area of pantothenic acid obtained with 10
uL of this solution is equivalent to 14 - 26% of that with 10
uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of pantothenic acid are not less than
10,000 and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of pantothenic acid is not more than 2.0%.

(3) Alkaloids—Dissolve 50 mg of Calcium Pantothenate
in 5mL of water, add 0.5 mL of hexaammonium hep-
tamolybdate TS and 0.5 mL of a solution of phosphoric acid
(1 in 10): no white turbidity is produced.

Loss on drying <2.4/> Not more than 5.0% (1 g, 105°C, 4
hours).

Assay Weigh accurately about 20 mg each of Calcium
Pantothenate and Calcium Pantothenate RS (separately de-
termine the loss on drying <2.4I> in the same conditions as
Calcium Pantothenate), dissolve each in water to make ex-
actly 100 mL, and use these solutions as the sample solution
and the standard solution, respectively. Perform the test
with exactly 10 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.01>
according to the following conditions, and determine the
peak areas, At and Ag, of pantothenic acid.

Amount (mg) of calcium pantothenate (C,;sH3;,CaN,O,)
= Ms X AT/AS

Msg: Amount (mg) of Calcium Pantothenate RS, calcu-
lated on the dried basis

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 210 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 25 cm in length, packed with octadecylsilanized
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silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
40°C.

Mobile phase: Dissolve 0.81 g of sodium 1-heptanesul-
fonate and 1.36 g of potassium dihydrogen phosphate in
water to make 1000 mL, and adjust to pH 2.1 with phos-
phoric acid. To 980 mL of this solution add 10 mL of
acetonitrile and 10 mL of methanol.

Flow rate: Adjust the flow rate so that the retention time
of pantothenic acid is about 17 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of pantothenic acid are not less than
10,000 and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of pantothenic acid is not more than 1.0%.

Containers and storage Containers—Tight containers.

Anhydrous Dibasic Calcium
Phosphate

HKY CBRKEAILL T L

Change the Purity (2), (3) and Assay as follows:

Purity

(2) Chloride—To 0.20 g of Anhydrous Dibasic Calcium
Phosphate add 20 mL of water and 13 mL of dilute nitric
acid, dissolve by warming, if necessary, add water to make
100 mL, and filter, if necessary. Put 50 mL of this solution
in a Nessler tube, and use this as the test solution. Transfer
0.70 mL of 0.01 mol/L hydrochloric acid VS to another
Nessler tube, add 6 mL of dilute nitric acid and water to
make 50 mL, and use this solution as the control solution.
Add 1 mL of silver nitrate TS to the test solution and the
control solution, mix well, and allow to stand for 5 minutes
protecting from light. Compare the opalescence developed
in both solutions against a black background by viewing
downward or transversely. The opalescence developed in the
test solution is not more than that of the control solution.
(not more than 0.25%)

(3) Sulfate—Dissolve 0.50 g of Anhydrous Dibasic Cal-
cium Phosphate in 5mL of water and 5mL of dilute
hydrochloric acid, add water to make 100 mL, and filter, if
necessary. Put 20 mL of this solution in a Nessler tube, add 1
mL of dilute hydrochloric acid, and add water to make 50
mL, and use this as the test solution. Transfer 1.0 mL of
0.005 mol/L sulfuric acid VS to another Nessler tube, add 1
mL of dilute hydrochloride acid and water to make 50 mL,
and use this solution as the control solution. Add 2 mL of
barium chloride TS to the test solution and the control solu-
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tion, mix well, and allow to stand for 10 minutes. Compare
the white turbidity produced in both solutions against a
black background by viewing downward or transversely.
The turbidity produced in the test solution is not thicker
than that of the control solution. (not more than 0.48%)

Assay Weigh accurately about 0.4 g of Anhydrous Dibasic
Calcium Phosphate, dissolve in 12 mL of dilute hydrochlor-
ic acid by warming on a water bath, if necessary, and add
water to make exactly 200 mL. Pipet 20 mL of this solution,
add exactly 25mL of 0.02 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS, 50 mL of water and 5 mL
of ammonia-ammonium chloride buffer solution, pH 10.7,
and titrate <2.50> the excess disodium dihydrogen ethy-
lenediamine tetraacetate with 0.02 mol/L zinc sulfate VS
(indicator: 25 mg of eriochrome black T-sodium chloride
indicator). Perform a blank determination in the same man-
ner.

Each mL of 0.02 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 2.721 mg of CaHPO,

Dibasic Calcium Phosphate
Hydrate

) BEKENILL 7 LkFN4

Change the Purity (2), (3) and Assay as follows:

Purity

(2) Chloride—To 0.20 g of Dibasic Calcium Phosphate
Hydrate add 20 mL of water and 13 mL of dilute nitric acid,
dissolve by warming, if necessary, add water to make 100
mL, and filter, if necessary. Put 50 mL of this solution in a
Nessler tube, and use this as the test solution. Transfer 0.70
mL of 0.01 mol/L hydrochloric acid VS to another Nessler
tube, add 6 mL of dilute nitric acid and water to make 50
mL, and use this solution as the control solution. Add 1 mL
of silver nitrate TS to the test solution and the control solu-
tion, mix well, and allow to stand for 5 minutes protecting
from light. Compare the opalescence developed in both solu-
tions against a black background by viewing downward or
transversely. The opalescence developed in the test solution
is not more than that of the control solution. (not more than
0.25%)

(3) Sulfate—Dissolve 0.50 g of Dibasic Calcium Phos-
phate Hydrate in 5mL of water and 5mL of dilute
hydrochloric acid, add water to make 100 mL, and filter, if
necessary. Put 20 mL of this solution in a Nessler tube, add 1
mL of dilute hydrochloric acid, and add water to make 50
mL, and use this as the test solution. Transfer 1.0 mL of
0.005 mol/L sulfuric acid VS to another Nessler tube, add 1
mL of dilute hydrochloride acid and water to make 50 mL,
and use this solution as the control solution. Add 2 mL of
barium chloride TS to the test solution and the control solu-
tion, mix well, and allow to stand for 10 minutes. Compare
the white turbidity produced in both solutions against a
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black background by viewing downward or transversely.
The turbidity produced in the test solution is not thicker
than that of the control solution. (not more than 0.48%)

Assay Weigh accurately about 0.4 g of Dibasic Calcium
Phosphate Hydrate, dissolve in 12 mL of dilute hydrochloric
acid by warming on a water bath, if necessary, and add
water to make exactly 200 mL. Pipet 20 mL of this solution,
add exactly 25 mL of 0.02mol/L disodium dihydrogen
ethylenediamine tetraacetate VS, 50 mL of water and 5 mL
of ammonia-ammonium chloride buffer solution, pH 10.7,
and titrate <2.50> the excess disodium dihydrogen ethy-
lenediamine tetraacetate with 0.02 mol/L zinc sulfate VS (in-
dicator: 25 mg of eriochrome black T-sodium chloride indi-
cator). Perform a blank determination in the same manner.

Each mL of 0.02 mol/L disodium dihydrogen
ethylenediamine tetraacetate VS
= 3.442 mg of CaHPO,.2H,0

Candesartan Cilexetil
ALFHLE L S LFEFIL

Change the Description as follows:

Description Candesartan Cilexetil occurs as white crystals
or a white crystalline powder.

It is soluble in acetic acid (100), sparingly soluble in
methanol, slightly soluble in ethanol (99.5), and practically
insoluble in water.

A solution of Candesartan Cilexetil in methanol (1 in 100)
shows no optical rotation.

Candesartan Cilexetil shows crystal polymorphism.

Add the following:

Carboplatin

ANRTZF>

0. NH;
Pt

o/
7\

NH3

C6H12N204Pt: 371.25
(SP-4-2)-Diammine[cyclobutan-1,1-dicarboxylato(2-)-O,0’ Jplatinum
[41575-94-4]

Carboplatin contains not less than 98.5% and not
more than 101.0% of C¢H,N,O,Pt, calculated on the
dried basis.

Description Carboplatin occurs as white crystals or crystal-
line powder.

It is sparingly soluble in water, and very slightly soluble in
ethanol (99.5).

Melting point: about 200°C (with decomposition).
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Identification (1) To 2 mL of a solution of Carboplatin
(11in 100) add 2 to 3 drops of diluted tin (II) chloride TS (1 in
15), and allow to stand for 30 minutes: a yellowish brown
precipitate is formed.

(2) Determine the infrared absorption spectrum of Car-
boplatin as directed in the potassium bromide disk method
under Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum or the spectrum of
Carboplatin RS: both spectra exhibit similar intensities of
absorption at the same wave numbers.

pH <2.54> Dissolve 0.10 g of Carboplatin in 10 mL of
water: the pH of this solution is 5.0 to 7.0.

Purity (1) 1,1-Cyclobutanedicarboxylic acid—Weigh ac-
curately about 40 mg of Carboplatin, dissolve in the mobile
phase to make exactly 20 mL, and use this solution as the
sample solution. Separately, weigh accurately about 25 mg
of 1,1-cyclobutanedicarboxylic acid, and dissolve in the mo-
bile phase to make exactly 100 mL. Pipet 4 mL of this solu-
tion, add the mobile phase to make exactly 50 mL, and use
this solution as the standard solution. Perform the test with
exactly 25 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.01> ac-
cording to the following conditions. Determine the peak
areas, At and Ag, of 1,1-cyclobutanedicarboxylic acid of
these solutions, and calculate the amount of 1,1-cy-
clobutanedicarboxylic acid by the following formula: it is
not more than 0.2%.

Amount (%) of 1,1-cyclobutanedicarboxylic acid
= MS/MT X AT/AS X 8/5

Ms: Amount (mg) of 1,1-cyclobutanedicarboxylic acid
Mr: Amount (mg) of Carboplatin

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.0 mm in inside di-
ameter and 30 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (7 um in particle di-
ameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 8.5 g of tetrabutylammonium
hydrogensulfate in 80 mL of water, add 3.4 mL of phos-
phoric acid, and adjust to pH 7.5 with a solution of sodium
hydroxide (43 in 100). To 10 mL of this solution add 430 mL
of water and 60 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of 1,1-cyclobutanedicarboxylic acid is about 5 minutes.
System suitability—

Test for required detectability: To exactly 2 mL of the
standard solution add the mobile phase to make exactly 10
mL. Confirm that the peak area of 1,1-cyclobutanedicar-
boxylic acid obtained with 25 uL of this solution is equiva-
lent to 14 to 26% of that with 25 uL of the standard solu-
tion.

System performance: Dissolve 25 mg each of 1,1-cy-
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clobutanedicarboxylic acid and cyclobutanecarboxylic acid
in 100 mL of water. To 10 mL of this solution add the mo-
bile phase to make 25 mL. When the procedure is run with
25 uL of this solution under the above operating conditions,
cyclobutanecarboxylic acid and 1,1-cyclobutanedicarboxylic
acid are eluded in this order with the resolution between
these peaks being not less than 3.

System repeatability: When the test is repeated 6 times
with 25 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of 1,1-cyclobutanedicarboxylic acid is not more than
2.0%.

(2) Related substances—Dissolve 25 mg of Carboplatin
in 25 mL of water, and use this solution as the sample solu-
tion. Perform the test with 10 uL of the sample solution as
directed under Liquid Chromatography <2.01> according to
the following conditions, and determine each peak area by
the automatic integration method. Calculate the amount of
the peaks by the area percentage method: the amount of the
peak, having the relative retention time of about 0.8 to car-
boplatin, is not more than 0.25%, the amount of the peak
other than carboplatin and the peak mentioned above is not
more than 0.1%, and the total amount of these peaks other
than carboplatin is not more than 0.5%.

Operating conditions—

Detector, column, column temperature, mobile phases A
and B, and flow rate: Proceed as directed in the operating
conditions in the Assay.

Flowing of the mobile phase: Control the gradient by
mixing the mobile phases A and B as directed in the follow-
ing table.

Time after injection Mobile phase Mobile phase

of sample (min) A (vol%) B (vol%)
0-15 100 0

15-35 100 - 0 0- 100
35-50 0 100

Time span of measurement: About 2.5 times as long as the
retention time of carboplatin, beginning after the solvent
peak.

System suitability—

Test for required detectability: To 1 mL of the sample so-
lution add water to make 100 mL, and use this solution as
the solution for system suitability test. Pipet 1 mL of the so-
lution for system suitability test, and add water to make
exactly 20 mL. Confirm that the peak area of carboplatin
obtained with 10 uL of this solution is equivalent to 3.5 to
6.5% of that with 10 uL of the solution for system suitability
test.

System performance: Proceed as directed in the system
suitability in the Assay.

System repeatability: When the test is repeated 6 times
with 10 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak area of carboplatin is not more than 2.0%.

(3) Residual solvent Being specified separately.
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Loss on drying <2.4/> Not more than 0.1% (0.5 g, 105°C,
4 hours).

Assay Weigh accurately about 25 mg each of Carboplatin
and Carboplatin RS (separately determine the loss on drying
<2.41> under the same conditions as Carboplatin), dissolve
separately in water to make exactly 25 mL, and use these so-
lutions as the sample solution and the standard solution, re-
spectively. Perform the test with exactly 10 uL each of the
sample solution and standard solution as directed under Lig-
uid Chromatography <2.0/> according to the following con-
ditions, and determine the peak areas, At and Ag, of car-
boplatin of these solutions.

Amount (mg) of C4H,N,0O,Pt
= MS X AT/AS

Mg: Amount (mg) of Carboplatin RS, calculated on the d-
ried basis

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 25cm in length, packed with phenylhexyl-
silanized silica gel for liquid chromatography (5 ym in parti-
cle diameter).

Column temperature: A constant temperature of about
27°C.

Mobile phase A: Dissolve 8.5 g of tetrabutylammonium
hydrogensulfate in 80 mL of water, add 3.4 mL of phos-
phoric acid, and adjust to pH 7.5 with a solution of sodium
hydroxide (43 in 100). To 20 mL of this solution add water
to make 1000 mL.

Mobile phase B: Dissolve 8.5 g of tetrabutylammonium
hydrogensulfate in 80 mL of water, add 3,4 mL of phos-
phoric acid, and adjust to pH 7.5 with a solution of sodium
hydroxide (43 in 100). To 20 mL of this solution add water
to make 800 mL, and add 200 mL of acetonitrile.

Flowing of the mobile phase: Control the gradient by
mixing the mobile phases A and B as directed in the follow-
ing table.

Time after injection Mobile phase Mobile phase

of sample (min) A (vol%) B (vol%)
0-15 100 0
15-35 100 - 0 0 — 100

Flow rate: 0.5 mL per minute.
System suitability—

System performance: To 9 mL of the standard solution
add 1 mL of diluted hydrogen peroxide TS (1 in 60), and al-
low to stand at room temperature for not less than 1 hour.
When the procedure is run with 10 uL of this solution under
the above operating conditions, the resolution between the
peak of carboplatin and the peak having the relative reten-
tion time about 0.93 to carboplatin is not less than 1.2.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
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ing conditions, the relative standard deviation of the peak
area of carboplatin is not more than 1.0%.

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Add the following:

Carboplatin Injection
NURTSF > E5Hk

Carboplatin Injection is an aqueous solution for in-
jection.

It contains not less than 95.0% and not more than
105.0% of the labeled amount of carboplatin
(CsH,N,O4Pt: 371.25).

Method of preparation Prepare as directed under Injec-
tions, with Carboplatin.

Description Carboplatin Injection is a clear, colorless to
pale yellow liquid.

Identification (1) To an amount of Carboplatin Injec-
tion, equivalent to 20 mg of Carboplatin, add 2 to 3 drops of
diluted tin (IT) chloride TS (1 in 15), and allow to stand for
30 minutes: a yellowish brown precipitate is formed.

(2) Evaporate to dryness a volume of Carboplatin Injec-
tion, equivalent to 10 mg of Carboplatin, in a water bath at
not exceeding 30°C under vacuum. Determine the infrared
absorption spectrum of the residue as directed in the potassi-
um bromide disk method under Infrared Spectrophotometry
<2.25>: it exhibits absorption at the wave numbers of about
3270 cm~1, 2990 cm~!, 2960 cm~!, 1645 cm~!, 1610 cm ™!,
1381 cm~! and 1348 cm~1.

pH Being specified separately.

Purity (1) 1,1-Cyclobutanedicarboxylic acid—To an ex-
act volume of Carboplatin Injection, equivalent to 20 mg of
Carboplatin, add the mobile phase to make exactly 10 mL,
and use this solution as the sample solution. Separately,
weigh accurately about 25 mg of 1,1-cyclobutanedicarboxyl-
ic acid, and dissolve in the mobile phase to make exactly 100
mL. Pipet 4 mL of this solution, add the mobile phase to
make exactly 50 mL, and use this solution as the standard
solution. Perform the test with exactly 25 uL each of the
sample solution and standard solution as directed under Liq-
uid Chromatography <2.0/> according to the following con-
ditions. Determine the peak areas, Ay and As, of 1,1-cy-
clobutanedicarboxylic acid of these solutions, and calculate
the amount of 1,1-cyclobutanedicarboxylic acid by the fol-
lowing formula: it is not more than 0.7%.

Amount (%) of 1,1-cyclobutanedicarboxylic acid
= MS X AT/AS X 1/25

Ms: Amount (mg) of 1,1-cyclobutanedicarboxylic acid
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Operating conditions—

Proceed as directed in the operating conditions in the
Purity (1) under Carboplatin.

System suitability—

Proceed as directed in the system suitability in the Purity
(1) under Carboplatin.

(2) Related substances—To a volume of Carboplatin In-
jection, equivalent to 10 mg of Carboplatin, add water to
make 10 mL, and use this solution as the sample solution.
Perform the test with 10 uL of the sample solution as direct-
ed under Liquid Chromatography <2.0/> according to the
following conditions, and determine each peak area by the
automatic integration method. Calculate the amounts of
these peaks by the area percentage method: the total amount
of the peaks other than carboplatin is not more than 2.0%.
Operating conditions—

Detector, column, column temperature, mobile phases A
and B, and flow rate: Proceed as directed in the operating
conditions in the Assay under Carboplatin.

Flowing of the mobile phase, and time span of measure-
ment: Proceed as directed in the operating conditions in the
Purity (2) under Carboplatin.

System suitability—

Test for required detectability, and system repeatability:
Proceed as directed in the system suitability in the Purity (2)
under Carboplatin.

System performance: Proceed as directed in the system
suitability in the Assay under Carboplatin.

Bacterial endotoxins <4.0> Less than 0.2 EU/mg.

Extractable volume <6.05> It meets the requirement.

Foreign insoluble matter <6.06> Perform the test according
to Method 1: it meets the requirement.

Insoluble particulate matter <6.07> It meets the require-
ment.

Sterility <4.06> Perform the test according to the Mem-
brane filtration method: it meets the requirement.

Assay To an exact volume of Carboplatin Injection,
equivalent to about 20 mg of carboplatin (C¢H;,N,O,Pt),
add water to make exactly 20 mL, and use this solution as
the sample solution. Separately, weigh accurately about 25
mg of Carboplatin RS (separately determine the loss on
drying <2.41> under the same conditions as Carboplatine),
dissolve in water to make exactly 25 mL, and use this solu-
tion as the standard solution. Perform the test with exactly
10 4L each of the sample solution and standard solution as
directed under Liquid Chromatography <2.01> according to
the following conditions, and determine the peak areas, At
and Ag, of carboplatin of these solutions.

Amount (mg) of carboplatin (C¢H ,N,O4Pt)
= Ms X AT/AS X 4/5

Ms: Amount (mg) of Carboplatin RS, calculated on the d-
ried basis
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Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 230 nm).

Column: A stainless steel column 4.0 mm in inside di-
ameter and 25 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (10 um in particle di-
ameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: Dissolve 8.5 g of tetrabutylammonium
hydrogensulfate in 80 mL of water, add 3.4 mL of phos-
phoric acid, and adjust to pH 7.5 with a solution of sodium
hydroxide (43 in 100). To 10 mL of this solution add 880 mL
of water and 10 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of carboplatin is about 4 minutes.

System suitability—

System performance: To a solution of 25 mg of carbopla-
tin in 20 mL of water add 2.5 mL of a solution of 65 mg of
1,3-phenylenediamine hydrochloride in 50 mL of water, and
add water to make 25 mL. When the procedure is run with
10 uL of this solution under the above operating conditions,
carboplatin and 1,3-phenylenediamine are eluted in this ord-
er with the resolution between these peaks being not less
than 2.0.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of carboplatin is not more than 1.0%.

Containers and storage Containers—Hermetic containers.
Storage—Light-resistant.

Expiration date 24 months after preparation.

Cefazolin Sodium
77U F YL

Change the Assay as follows:

Assay Weigh accurately an amount of Cefazolin Sodium
and Cefazolin RS, equivalent to about 20 mg (potency), dis-
solve each in the internal standard solution to make exactly
20 mL, and use these solutions as the sample solution and
the standard solution, respectively. Perform the test with 5
uL each of these solutions as directed under Liquid Chro-
matography <2.0I> according to the following conditions,
and calculate the ratios, Qr and Qs, of the peak area of
cefazolin to that of the internal standard.

Amount [ug (potency)] of cefazolin (C;4H4NgO,S;)
= Ms X Q1/Qs X 1000
Ms: Amount [mg (potency)] of Cefazolin RS
Internal standard solution—A solution of p-acetanisidide in
0.1 mol/L phosphate buffer solution, pH 7.0 (11 in 20,000).

Operating conditions—
Detector: An ultraviolet absorption photometer (wave-
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length: 254 nm).

Column: A stainless steel column 4 mm in inside diameter
and 15 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (10 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 2.27 g of disodium hydrogen
phosphate dodecahydrate and 0.47 g of citric acid monohy-
drate in water to make 935 mL, and add 65 mL of acetoni-
trile.

Flow rate: Adjust the flow rate so that the retention time
of cefazolin is about 8 minutes.

System suitability—

System performance: When the procedure is run with 5 uL.
of the standard solution under the above operating condi-
tions, cefazolin and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 4.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of cefazolin to that of the internal standard
is not more than 1.0%.

Cefdinir
7=

Delete the Absorbance:

Cefditoren Pivoxil Fine Granules
LTS Rl ERED LR

Change the Dissolution as follows:

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of Ist fluid for dissolution test as the dissolution medi-
um, the dissolution rate in 15 minutes of Cefditoren Pivoxil
Fine Granules is not less than 80%.

Start the test with an accurately weighed amount of Cef-
ditoren Pivoxil Fine Granules, equivalent to about 0.1g
(potency) of Cefditoren Pivoxil, withdraw not less than 20
mL of the medium at the specified minute after starting the
test, and filter through a membrane filter with a pore size
not exceeding 0.45 um. Discard the first 10 mL of the
filtrate, pipet 2 mL of the subsequent filtrate, add water to
make exactly 20 mL, and use this solution as the sample so-
lution. Separately, weigh accurately an amount of Cefdito-
ren Pivoxil RS, equivalent to about 22 mg (potency), dis-
solve in 20 mL of diluted acetonitrile (3 in 4), and add the
dissolution medium to make exactly 200 mL. Pipet 2 mL of
this solution, add water to make exactly 20 mL, and use this
solution as the standard solution. Determine the absor-
bances, At and Ag, at 272 nm of the sample solution and
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standard solution as directed under Ultraviolet-visible Spec-
trophotometry <2.24>, using water as the control.

Dissolution rate (%) with respect to the labeled amount of
cefditoren inOXﬂ (C25H23N607S3)
= Ms/Mr X At/As X 1/C X 450

Ms: Amount [mg(potency)] of Cefditoren Pivoxil RS

M71: Amount (g) of Cefditoren Pivoxil Fine Granules

C: Labeled amount [mg(potency)] of cefditoren pivoxil
(CasHysNgO4S3) in 1 g

Cefoperazone Sodium
T RTSF MY IL

Change the origin/limits of content, the Purity
(1) and the Assay as follows:

Cefoperazone Sodium contains not less than 871 ug
(potency) and not more than 986 ug (potency) per mg,
calculated on the anhydrous basis. The potency of
Cefoperazone Sodium is expressed as mass (potency)
of cefoperazone (C,sH»7NyO5S,: 645.67).

Purity (1) Clarity and color of solution—Dissolve 1.0 g
of Cefoperazone Sodium in 10 mL of water: the solution is
clear, and its absorbance at 400 nm, determined as directed
under Ultraviolet-visible Spectrophotometry <2.24>, is not
more than 0.18.

Assay Weigh accurately an amount of Cefoperazone Sodi-
um equivalent to about 0.1 g (potency), and dissolve in water
to make exactly 100 mL. Pipet 5 mL of this solution, add ex-
actly 5 mL of the internal standard solution, and use this so-
lution as the sample solution. Separately, weigh accurately
an amount of Cefoperazone RS equivalent to about 20 mg
(potency), dissolve in 1 mL of 0.1 mol/L phosphate buffer
solution, pH 7.0, and add water to make exactly 20 mL.
Pipet 5 mL of this solution, add exactly 5 mL of the internal
standard solution, and use this solution as the standard solu-
tion. Perform the test with 10 uL each of the sample solution
and standard solution as directed under Liquid Chro-
matography <2.0I> according to the following conditions,
and calculate the ratios, Qr and Qs, of the peak area of
cefoperazone to that of the internal standard.

Amount [ug (potency)] of cefoperazone (C,sH»7N9O5S,)
= Mg X Q1/Qs X 5000

Ms: Amount [mg (potency)] of Cefoperazone RS

Internal standard solution—A solution of acetanilide in a
mixture of water and acetonitrile (43:7) (3 in 8000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
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ameter).

Column temperature: A constant temperature of about
35°C.

Mobile phase: To 57 mL of acetic acid (100) add 139 mL
of triethylamine and water to make 1000 mL. To 20 mL of
this solution add 835 mL of water, 140 mL of acetonitrile
and 5 mL of dilute acetic acid.

Flow rate: Adjust the flow rate so that the retention time
of cefoperazone is about 10 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the internal standard and cefoperazone are eluted in
this order with the resolution between these peaks being not
less than 5.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratios
of the peak area of cefoperazone to that of the internal stan-
dard is not more than 1.0%.

Add the following:

Cefpodoxime Proxetil Tablets

I7REF L TOFEFILE

Cefpodoxime Proxetil Tablets contain not less than
93.0% and not more than 107.0% of the labeled
potency of cefpodoxime (C;sH[7;NsO¢S,: 427.46).

Method of preparation Prepare as directed under Tablets,
with Cefpodoxime Proxetil.

Identification Powder Cefpodoxime Proxetil Tablets. To a
portion of the powder, equivalent to 65 mg (potency) of Cef-
podoxime Proxetil, add 25 mL of acetonitrile, shake thor-
oughly, and centrifuge. To 2 mL of the supernatant liquid
add acetonitrile to make 50 mL. To 5 mL of this solution
add acetonitrile to make 50 mL. Determine the absorption
spectrum of this solution as directed under Ultraviolet-visi-
ble Spectrophotometry <2.24>: it exhibits a maximum be-
tween 232 nm and 236 nm.

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

To 1 tablet of Cefpodoxime Proxetil Tablets, add exactly
20 mL of a mixture of water, acetonitrile and acetic acid
(100) (99:99:2), agitate with the aid of ultrasonic waves for
10 minutes, and filter through a membrane filter with a pore
size not exceeding 0.45 um. Discard the first 10 mL of the
filtrate, pipet the subsequent V' mL of the filtrate, equivalent
to 30 mg (potency) of Cefpodoxime Proxetil, add exactly 6
mL of the internal standard solution, then add a mixture of
water, acetonitrile and acetic acid (100) (99:99:2) to make 50
mL, and use this solution as the sample solution. Separately,
weigh accurately an amount of Cefpodoxime Proxetil RS,
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equivalent to about 60 mg (potency), dissolve in 60 mL of a
mixture of water, acetonitrile and acetic acid (100) (99:99:2),
add exactly 12 mL of the internal standard solution, then
add a mixture of water, acetonitrile and acetic acid (100)
(99:99:2) to make 100 mL, and use this solution as the stan-
dard solution. Then, proceed as directed in the Assay under
Cefpodoxime Proxetil.

Amount [mg (potency)] of cefpodoxime (C,sH7N504S,)
= Ms X (Or1 + Or2)/(Qs1 + Os2) X 10/V

Msg: Amount [mg (potency)] of Cefpodoxime Proxetil RS

Internal standard solution—Dissolve 0.1 g of ethyl para-
hydroxybenzoate in a mixture of water, acetonitrile and
acetic acid (100) (99:99:2) to make 100 mL.

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Cefpodoxime Proxetil Tablets is not less
than 70%.

Start the test with 1 tablet of Cefpodoxime Proxetil
Tablets, withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through a
membrane filter with a pore size not exceeding 0.5 um. Dis-
card the first 10 mL of the filtrate, pipet ¥ mL of the subse-
quent filtrate, add a solution of citric acid monohydrate in
the mobile phase (1 in 2000) to make exactly V” mL so that
each mL contains about 11 ug (potency) of Cefpodoxime
Proxetil, and use this solution as the sample solution.
Separately, weigh accurately an amount of Cefpodoxime
Proxetil RS, equivalent to about 22 mg (potency), and dis-
solve in a solution of citric acid monohydrate in the mobile
phase (1 in 2000) to make exactly 100 mL. Pipet 5 mL of this
solution, add a solution of citric acid monohydrate in the
mobile phase (1 in 2000) to make exactly 100 mL, and use
this solution as the standard solution. Perform the test with
exactly 10 uL each of the sample solution and standard solu-
tion as directed under Liquid Chromatography <2.01> ac-
cording to the following conditions, and determine the areas
of separated two peaks, one has the retention time of about
24 minutes, At, and Ag,, and another one has the retention
time of about 30 minutes, Ay, and Ag,, of both solutions.

Dissolution rate (%) with respect to the labeled amount of
cefpodoxime proxetil (C,;H»N;5O,S,)
= Mg X (Ar, + A1)/ (Aga + Agpy) X V'/V X 1/C X 45

Ms: Amount [mg (potency)] of Cefpodoxime Proxetil RS
C: Labeled amount [mg (potency)] of cefpodoxime prox-
etil (C21H27N50982) in 1 tablet

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 240 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about

Official Monographs 2381

40°C.

Mobile phase: A mixture of water and methanol (11:9).

Flow rate: Adjust the flow rate so that the retention time
of one of the two peaks that elutes firster is about 24
minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the resolution between the two peaks of cef-
podoxime proxetil is not less than 4.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the total
area of the two peaks of cefpodoxime proxetil is not more
than 2.0%.

Assay Weigh accurately the mass of not less than 20 Cef-
podoxime Proxetil Tablets, and powder. Weigh accurately a
portion of the powder, equivalent to about 0.3 g (potency)
of Cefpodoxime Proxetil, add 80 mL of a mixture of water,
acetonitrile and acetic acid (100) (99:99:2), agitate for 10
minutes with the aid of ultrasonic waves, and add a mixture
of water, acetonitrile and acetic acid (100) (99:99:2) to make
exactly 100 mL. Filter the solution through a membrane
filter with a pore size not exceeding 0.45 um. Discard the
first 10 mL of the filtrate, pipet 10 mL of the subsequent
filtrate, add exactly 6 mL of the internal standard solution,
then, add a mixture of water, acetonitrile and acetic acid
(100) (99:99:2) to make 50 mL, and use this solution as the
sample solution. Separately, weigh accurately an amount of
Cefpodoxime Proxetil RS, equivalent to about 60 mg
(potency), dissolve in 60 mL of a mixture of water, acetoni-
trile and acetic acid (100) (99:99:2), add exactly 12 mL of the
internal standard solution, then add a mixture of water,
acetonitrile and acetic acid (100) (99:99:2) to make 100 mL,
and use this solution as the standard solution. Then, proceed
as directed in the Assay under Cefpodoxime Proxetil.

Amount [mg (potency)] of cefpodoxime (C;sH7N504S,)
= Ms X (Or1 + Or2)/(Qs1 + Os2) X 5

Ms: Amount [mg (potency)] of Cefpodoxime Proxetil RS

Internal standard solution—Dissolve 0.1 g of ethyl para-
hydroxybenzoate in a mixture of water, acetonitrile and
acetic acid (100) (99:99:2) to make 100 mL.

Containers and storage Containers—Tight containers.
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Cefteram Pivoxil
w7756 EAFLIL

Change the origin/limits of content, the Identifi-
cation and the Purity as follows:

Cefteram Pivoxil contains not less than 743 ug
(potency) and not more than 824 ug (potency) per mg,
calculated on the anhydrous basis. The potency of
Cefteram Pivoxil is expressed as mass (potency) of
cefteram (C;¢H7NogOsS,: 479.49).

Identification (1) Determine the absorption spectrum of
a solution of Cefteram Pivoxil in 0.05 mol/L hydrochloric
acid-methanol TS (1 in 100,000) as directed under Ultrav-
iolet-visible Spectrophotometry <2.24>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Cefteram Pivoxil as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spec-
tra exhibit similar intensities of absorption at the same wave
numbers.

(3) Determine the 'H spectrum of a solution of Cefteram
Pivoxil in deuterated chloroform for nuclear magnetic
resonance spectroscopy (1 in 10) as directed under Nuclear
Magnetic Resonance Spectroscopy <2.21>, using tetramethy-
Isilane for nuclear magnetic resonance spectroscopy as an in-
ternal reference compound: it exhibits single signals A, B
and C, at around J 1.2 ppm, at around ¢ 2.5 ppm and at
around J 4.0 ppm, respectively. The ratio of the integrated
intensity of these signals, A:B:C, is about 3:1:1.

Purity (1) Heavy metals <1.07>—Proceed with 1.0 g of
Cefteram Pivoxil according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 20 ppm).

(2) Related substances—Dissolve 50 mg of Cefteram
Pivoxil in 50 mL of the mobile phase, and use this solution
as the sample solution. Pipet 1 mL of the sample solution,
add the mobile phase to make exactly 50 mL, and use this so-
lution as the standard solution. Perform the test with exactly
10 uL each of the sample solution and standard solution as
directed under Liquid Chromatography <2.01> according to
the following conditions, and determine each peak area by
the automatic integration method: the area of the peak, hav-
ing the relative retention time of about 0.9 with respect to
cefteram pivoxil from the sample solution is not larger than
1.25 times the peak area of cefteram pivoxil from the stan-
dard solution, the area of the peak, having the relative reten-
tion time of about 0.1 is not larger than 1/4 times the peak
area of cefteram pivoxil from the standard solution, and the
total area of the peaks other than cefteram pivoxil is not
larger than 2.75 times the peak area of cefteram pivoxil from
the standard solution. For the above calculation, use the
area of the peak, having the relative retention time of about
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0.1, after multiplying by its relative response factor, 0.74.
Operating conditions—

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay.

Time span of measurement: About 2 times as long as the
retention time of cefteram pivoxil.

System suitability—

Test for required detectability: Measure exactly 1 mL of
the standard solution, and add the mobile phase to make ex-
actly 10 mL. Confirm that the peak area of cefteram pivoxil
obtained from 10 uL of this solution is equivalent to 7 to
13% of that from 10 uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of cefteram pivoxil are not less than 5000
and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of cefteram pivoxil is not more than 3.0%.

Ceftibuten Hydrate

7 FT T kI

Change the Purity (2) and the Assay as follows:

Purity

(2) Related substances—(i) Keep the sample solution
and the standard solution at not exceeding 5°C and use wi-
thin 2 hours after preparation. Dissolve 25 mg of Ceftibuten
Hydrate in 20 mL of 0.1 mol/L phosphate buffer solution
for antibiotics, pH 8.0. To 4 mL of this solution add 0.1
mol/L phosphate buffer solution for antibiotics, pH 8.0 to
make 20 mL, and use this solution as the sample solution.
Pipet 5 mL of the sample solution, add 0.1 mol/L phosphate
buffer solution for antibiotics, pH 8.0 to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with exactly 5 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
each peak area by the automatic integration method: the
area of the peak other than ceftibuten obtained from the
sample solution is not larger than 1/5 times the peak area of
ceftibuten from the standard solution, and the total area of
the peaks other than ceftibuten from the sample solution is
not larger than the peak area of ceftibuten from the standard
solution.

Operating conditions—

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay.

Time span of measurement: About 1.7 times as long as the
retention time of ceftibuten, beginning after the solvent
peak.
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System suitability—

Test for required detectability: Pipet 2 mL of the standard
solution, and add 0.1 mol/L phosphate buffer solution for
antibiotics, pH 8.0 to make exactly 20 mL. Confirm that the
peak area of ceftibuten obtained from 5 uL of this solution
is equivalent to 7 to 13% of that of ceftibuten obtained from
5 uL of the standard solution.

System performance: Dissolve 5 mg of Ceftibuten Hy-
drate in 20 mL of 0.1 mol/L hydrochloric acid TS, and al-
low to stand at 40°C for 1 hour. To 4 mL of this solution
add 0.1 mol/L phosphate buffer solution for antibiotics, pH
8.0 to make 25 mL. When the procedure is run with 5 uL of
this solution under the above operating conditions, trans-
isomer of ceftibuten and ceftibuten are eluted in this order
with the resolution between these peaks being not less than
2.0.

System repeatability: When the test is repeated 5 times
with 5 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of ceftibuten is not more than 2.0%.

(ii) Keep the sample solution at not exceeding 5°C, and
use within 24 hours after preparation. To 5 mg of Ceftibuten
Hydrate add 20 mL of the mobile phase, agitate with the aid
of ultrasonic waves, if necessary, then shake to dissolve,
filter through a membrane filter with a pore size not exceed-
ing 0.45 um, and use the filtrate as the sample solution. Per-
form the test with 10 uL of the sample solution as directed
under Liquid Chromatography <2.01> according to the fol-
lowing conditions. Determine each peak area by the auto-
matic integration method, and calculate their amounts by
the area percentage method: the total amount of the peaks
that are eluted faster than ceftibuten is not more than 5.0%.
For these calculations use the areas of these peaks after mul-
tiplying by their relative response factors, 1.63, respectively.
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 263 nm).

Column: A stainless steel column 7.5 mm in inside di-
ameter and 60 cm in length, packed with glycol etherifized
silica gel for liquid chromatography (10 um in particle di-
ameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 1.05 g of disodium hydrogen
phosphate dodecahydrate and 0.58 g of potassium dihydro-
gen phosphate in water to make 1000 mL.

Flow rate: Adjust the flow rate so that the retention time
of ceftibuten is about 20 minutes.

Time span of measurement: About 1.6 times as long as the
retention time of ceftibuten.

System suitability—

Test for required detectability: To 1 mL of the sample so-
lution add the mobile phase to make 20 mL, and use this so-
lution as the solution for system suitability test. Pipet 2 mL
of the solution for system suitability test, and add the mobile
phase to make exactly 20 mL. Confirm that the peak area of
ceftibuten obtained from 10 uL of this solution is equivalent
to 7 to 13% of that of ceftibuten obtained from 10 uL of the
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solution for system suitability test.

System performance: When the procedure is run with 10
uL of the solution for system suitability test under the above
operating conditions, the number of theoretical plates and
the symmetry factor of the peak of ceftibuten are not less
than 10,000 and 0.8 - 1.2, respectively.

System repeatability: When the test is repeated 5 times
with 10 uL of the solution for system suitability test under
the above operating conditions, the relative standard devia-
tion of the peak area of ceftibuten is not more than 1.7%.

Assay Keep the sample solution and the standard solution
at not exceeding 5°C and use within 2 hours after prepara-
tion. Weigh accurately an amount of Ceftibuten Hydrate
and Ceftibuten Hydrochloride RS, equivalent to about 10
mg (potency), dissolve each in 36 mL of 0.1 mol/L phos-
phate buffer solution for antibiotics, pH 8.0, add exactly 4
mL each of the internal standard solution, shake, and use
these solutions as the sample solution and the standard solu-
tion, respectively. Perform the test with 5 uL. each of the
sample solution and standard solution as directed under Liq-
uid Chromatography <2.0/> according to the following con-
ditions, and calculate the ratios, Qr and Qs, of the peak area
of ceftibuten to that of the internal standard.

Amount [ug (potency)] of ceftibuten (C;sH4N,O¢S,)
= Mg X Q1/Qg X 1000

Ms: Amount [mg (potency)] of Ceftibuten Hydrochloride
RS

Internal standard solution—A solution of methyl para-
hydroxybenzoate in acetonitrile (3 in 4000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 263 nm).

Column: A stainless steel column 4 mm in inside diameter
and 20 cm in length, packed with octadecylsilanized silica gel
for liquid chromatography (7 um in particle diameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: A mixture of 0.005 mol/L n-decyl trime-
thylammonium bromide TS and acetonitrile (4:1).

Flow rate: Adjust the flow rate so that the retention time
of ceftibuten is about 10 minutes.

System suitability—

System performance: Dissolve 5 mg of Ceftibuten Hy-
drate in 20 mL of 0.1 mol/L hydrochloric acid TS, and al-
low to stand at 40°C for 1 hour. To 4 mL of this solution
add 0.1 mol/L phosphate buffer solution for antibiotics, pH
8.0 to make 25 mL. When the procedure is run with 5 uL of
this solution under the above operating conditions, trans-
isomer of ceftibuten and ceftibuten are eluted in this order
with the resolution between these peaks being not less than
1.5.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of ceftibuten to that of the internal standard is
not more than 1.0%.
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Change to read:

Cellacefate

Cellulose Acetate Phthalate

77—+
[9004-38-0]

This monograph is harmonized with the European Phar-
macopoeia and the U.S. Pharmacopeia. The parts of the text
that are not harmonized are marked with symbols (¢ *)-

Cellacefate is a reaction product of phthalic anhy-
dride and partially acetylated cellulose.

It contains not less than 21.5% and not more than
26.0% of acetyl group (-COCHj: 43.04), and not less
than 30.0% and not more than 36.0% of carboxyben-
zoyl group (-COC¢H,COOH: 149.12), calculated on
the anhydrous and free acid-free basis.

®Description Cellacefate occurs as a white powder or
grain.

It is freely soluble in acetone, and practically insoluble in
water and in ethanol (99.5).¢

Identification Determine the infrared absorption spectrum
of Cellacefate as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum or the spec-
trum of Cellacefate RS: both spectra exhibit similar intensi-
ties of absorption at the same wave numbers.

Viscosity <2.53> Weigh accurately a quantity of Cellace-
fate, equivalent to 15 g calculated on the anhydrous basis,
dissolve in 85 g of a mixture of acetone and water (249: 1 in
mass), and use this solution as the sample solution. Perform
the test with the sample solution at 25 = 0.2°C as directed in
Method 1 to obtain the kinematic viscosity v. Separately, de-
termine the density, p, of the sample solution as directed un-
der Determination of Specific Gravity and Density <2.56>,
and calculate the viscosity of the sample solution, #, as # =
pv: not less than 45 mPa-s and not more than 90 mPa-s.

Purity (1) ®Heavy metals </.07>—Proceed with 2.0 g of
Cellacefate according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm). ¢

(2) Free acids—Weigh accurately about 3 g of Cellace-
fate, put in a glass-stoppered conical flask, add 100 mL of
diluted methanol (1 in 2), stopper tightly, and filter after
shaking for 2 hours. Wash both the flask and residue with
two 10-mL portions each of diluted methanol (1 in 2), com-
bine the washes to the filtrate, and titrate <2.50> with 0.1
mol/L sodium hydroxide VS (indicator: 2-3 drops of
phenolphthalein TS). Perform the blank determination with
120 mL of diluted methanol (1 in 2), and make any necessary
correction.
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Amount (%) of free acids = 0.83064/M

A: Amount (mL) of 0.1 mol/L sodium hydroxide VS con-
sumed

M: Amount (g) of Cellacefate, calculated on the anhy-
drous basis

The amount of free acids is not more than 3.0%, calculat-
ed as phthalic acid (CsH¢O4: 166.13).

Water <2.48> Not more than 5.0% (0.5 g, volumetric titra-
tion, direct titration, using a mixture of ethanol (99.5) and
dichloromethane (3:2) instead of methanol for Karl Fischer
method).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay (1) Carboxybenzoyl group—Weigh accurately
about 1 g of Cellacefate, dissolve in 50 mL of a mixture of
ethanol (95) and acetone (3:2), and titrate <2.50> with 0.1
mol/L sodium hydroxide VS (indicator: 2 -3 drops of
phenolphthalein TS). Perform a blank determination, and
make any necessary correction.

Content (%) of carboxybenzoyl group (CsH;sO3)

1.491 X A

M —(1.795 x B)

100 — B

%X 100

A: Amount (mL) of 0.1 mol/L sodium hydroxide VS con-
sumed

B: Amount (%) of free acids obtained in the Purity (2)
Free acids

M: Amount (g) of Cellacefate, calculated on the anhy-
drous basis

(2) Acetyl group—Weigh accurately about 0.1 g of Cel-
lacefate, put in a glass-stoppered conical flask, add exactly
25 mL of 0.1 mol/L sodium hydroxide VS, and boil for 30
minutes under a reflux condenser. After cooling, add 2 - 3
drops of phenolphthalein TS, and titrate <2.50> the excess of
sodium hydroxide with 0.1 mol/L hydrochloric acid VS.
Perform a blank determination.

Content (%) of free acids and bound acetyl group (C,H;0)
= 0.43054/M

A: Amount (mL) of 0.1 mol/L sodium hydroxide VS con-
sumed, corrected by the blank determination

M: Amount (g) of Cellacefate, calculated on the anhy-
drous basis

Content (%) of acetyl group (C,H;0)
=100 X (P — 0.5182B)/(100 — B) — 0.5772C

B: Amount (%) of free acids obtained in the Purity (2)
Free acids

C: Content (%) of carboxybenzoyl group

P: Content (%) of free acids and bound acetyl group
(C;H;0)

®Containers and storage Containers—Tight containers.¢
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Add the following:

Cetotiamine Hydrochloride
Hydrate

b F7 3 ARESE KFNY)

NH, CHz
0.__0.__CH
NF N’%A/ Eadk
Qﬂ bo ta b
3 \[r\l » HCI *H0
0 CHg

C1gH,6N,06S.HCI.H,O: 480.96
(32)-4-{N-[(4-Amino-2-methylpyrimidin-5-yl)methyl]-N-
formylamino }-3-(ethoxycarbonylsulfanyl)pent-3-enyl ethyl
carbonate monohydrochloride monohydrate

[616-96-6, anhydride]

Cetotiamine Hydrochloride Hydrate contains not
less than 98.0% and not more than 102.0% of cetotia-
mine hydrochloride (CigHsN4O¢S.HCI: 462.95), cal-
culated on the anhydrous basis.

Description Cetotiamine Hydrochloride Hydrate occurs as
white, crystals or crystalline powder. It is odorless or has a
faint characteristic odor.

It is freely soluble in water and in ethanol (99.5).

It dissolves in 0.01 mol/L hydrochloric acid TS.

Melting point: about 132°C (with decomposition).

Identification (1) Determine the absorption spectrum of
a solution of Cetotiamine Hydrochloride Hydrate in 0.01
mol/L hydrochloric acid TS (1 in 50,000) as directed under
Ultraviolet-visible Spectrophotometry <2.24>, and compare
the spectrum with the Reference Spectrum or the spectrum
of a solution of Cetotiamine Hydrochloride RS prepared in
the same manner as the sample solution: both spectra exhibit
similar intensities of absorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Cetotiamine Hydrochloride Hydrate as directed in the potas-
sium bromide disk method under Infrared Spectrophoto-
metry <2.25>, and compare the spectrum with the Reference
Spectrum or the spectrum of Cetotiamine Hydrochloride
RS: both spectra exhibit similar intensities of absorption at
the same wave numbers.

(3) A solution of Cetotiamine Hydrochloride Hydrate (1
in 50) responds to the Qualitative Tests <1.09> for chloride.

Purity (1) Clarity and color of solution—A solution ob-
tained by dissolving 1.0 g of Cetotiamine Hydrochloride Hy-
drate in 10 mL of water is clear and has no more color than
the following control solution.

Control solution: Mix exactly 1.5 mL of Cobalt (II) Chlo-
ride CS, exactly 36 mL of Iron (III) Chloride CS and exactly
12.5 mL of diluted dilute hydrochloric acid (1 in 10). Pipet 1
mL of this mixture, and add diluted dilute hydrochloric acid
(1 in 10) to make exactly 100 mL.

(2) Heavy metals <1.07>—Proceed with 1.0 g of Cetotia-
mine Hydrochloride Hydrate according to Method 1, and
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perform the test. Prepare the control solution with 2.0 mL
of Standard Lead Solution (not more than 20 ppm).

(3) Related substances—Dissolve 50 mg of Cetotiamine
Hydrochloride Hydrate in 50 mL of the mobile phase, and
use this solution as the sample solution. Pipet 1 mL of the
sample solution, add the mobile phase to make exactly 200
mL, and use this solution as the standard solution. Perform
the test with exactly 10 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.0I> according to the following conditions, and determine
each peak area by the automatic integration method: the
area of the peak other than cetotiamine from the sample so-
lution is not larger than the peak area of cetotiamine from
the standard solution, and the total area of the peaks other
than the peak of cetotiamine from the sample solution is not
larger than 2 times the peak area of cetotiamine from the
standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay.

Time span of measurement: About 3 times as long as the
retention time of cetotiamine, beginning after the solvent
peak.

System suitability—

Test for required detectability: To exactly 2 mL of the
standard solution add the mobile phase to make exactly 20
mL. Confirm that the peak area of cetotiamine obtained
with 10 4L of this solution is equivalent to 7 to 13% of that
with 10 uL of the standard solution.

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of cetotiamine are not less than 3000 and
0.7 - 1.0, respectively.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of cetotiamine is not more than 2.0%.

(4) Residual solvent Being specified separately.

Water <2.48> 3.0 -5.0% (40 mg, coulometric titration).
Residue on ignition <2.44> Not more than 0.2% (1 g).

Assay Weigh accurately about 30 mg each of Cetotiamine
Hydrochloride Hydrate and Cetotiamine Hydrochloride RS
(separately determine the water <2.48> in the same manner as
Cetotiamine Hydrochloride Hydrate), add exactly 10 mL
each of the internal standard solution, then add a mixture of
water and methanol (1:1) to make 50 mL. To 2 mL each of
these solutions add a mixture of water and methanol (1:1) to
make 10 mL, and use these solutions as the sample solution
and the standard solution, respectively. Perform the test
with 5 uL each of the sample solution and standard solution
as directed under Liquid Chromatography <2.0I> according
to the following conditions, and calculate the ratios, Ot and
Qs, of the peak area of cetotiamine to that of the internal
standard.
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Amount (mg) of cetotiamine hydrochloride
(C1sH26N,O4S.HCI)

= Ms X Qr/Qs

Ms: Amount (mg) of Cetotiamine Hydrochloride RS,
calculated on the anhydrous basis

Internal standard solution—A solution of propyl para-
hydroxybenzoate in a mixture of water and methanol (1:1) (1
in 800).

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 245 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 15 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 1.0 g of sodium 1-heptanesul-
fonate in diluted acetic acid (100) (1 in 100) to make 1000
mL. To 1 volume of this solution add 1 volume of methanol.

Flow rate: Adjust the flow rate so that the retention time
of cetotiamine is about 10 minutes.

System suitability—

System performance: When the procedure is run with 5 uL.
of the standard solution under the above operating condi-
tions, cetotiamine and the internal standard are eluted in this
order with the resolution between these peaks being not less
than 5.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of cetotiamine to that of the internal standard
is not more than 1.0%.

Containers and storage Containers—Tight containers.

Chlordiazepoxide Tablets
JOLCTERFL KR

Change the Uniformity of dosage units and
Dissolution as follows:

Uniformity of dosage units <6.02> Perform the test accord-
ing to the following method: it meets the requirement of the
Content uniformity test.

Conduct this procedure without exposure to light using
light-resistant vessels. To 1 tablet of Chlordiazepoxide
Tablets add 1 mL of water, shake to disintegrate the tablet,
then add 20 mL of methanol, shake, add methanol to make
exactly 25 mL, and filter through a membrane filter with a
pore size not exceeding 0.5 um. Discard the first 5 mL of the
filtrate, take exactly ¥ mL of the subsequent filtrate equiva-
lent to about 2 mg of chlordiazepoxide (C;sH,CIN;0), add
exactly 1 mL of the internal standard solution, then add
methanol to make 20 mL, and use this solution as the sample
solution. Then, proceed as directed in the Assay.
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Amount (mg) of chlordiazepoxide (C,sH;4CIN;0)
=Ms X Qr/Qs X 5/V

Ms: Amount (mg) of Chlordiazepoxide RS

Internal standard solution—A solution of isobutyl salicylate
in methanol (1 in 20).

Dissolution <6.10> When the test is performed at 100 revo-
lutions per minute according to the Paddle method, using
900 mL of 2nd fluid for dissolution test as the dissolution
medium, the dissolution rate in 60 minutes of Chlordia-
zepoxide Tablets is not less than 70%.

Conduct this procedure without exposure to light using
light-resistant vessels. Start the test with 1 tablet of Chlor-
diazepoxide Tablets, withdraw not less than 30 mL of the
medium at the specified minute after starting the test, and
filter through a membrane filter with a pore size not exceed-
ing 0.8 um. Discard the first 10 mL of the filtrate, pipet the
subsequent ¥ mL, add the dissolution medium to make ex-
actly V" mL so that each mL contains about 3.7 ug of chlor-
diazepoxide (C;¢H4CIN;O), and use this solution as the
sample solution. Separately, weigh accurately about 12 mg
of Chlordiazepoxide RS, previously dried for 4 hours under
reduced pressure with phosphorus (V) oxide as a dessicant,
dissolve in 5 mL of 0.1 mol/L hydrochloric acid TS, and add
the dissolution medium to make exactly 200 mL. Pipet 3 mL
of this solution, add the dissolution medium to make exactly
50 mL, and use this solution as the standard solution. Deter-
mine the absorbances, Ar and Ag, at 260 nm of the sample
solution and standard solution as directed under Ultraviolet-
visible Spectrophotometry <2.24>.

Dissolution rate (%) with respect to the labeled
amount of chlordiazepoxide (C;cH4CIN;O)
=Ms XAT/AS X V'/V X 1/C x 27

Mg: Amount (mg) of Chlordiazepoxide RS
C: Labeled amount (mg) of chlordiazepoxide
(C16H14C1N3O) in 1 tablet

Chlorpheniramine Maleate Powder

galL7z=53Iv 1 s

Add the following next to the Identification:

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 15 minutes of Chlorpheniramine Maleate Powder is not
less than 85%.

Start the test with an accurately weighed amount of Chlor-
pheniramine Maleate Powder, equivalent to about 4 mg of
chlorpheniramine maleate (C,sH,;oCIN,.C,H,O,), withdraw
not less than 20 mL of the medium at the specified minute
after starting the test, and filter through a membrane filter
with a pore size not exceeding 0.45 um. Discard the first 10
mL of the filtrate, and use the subsequent filtrate as the sam-
ple solution. Separately, weigh accurately about 22 mg of
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Chlorpheniramine Maleate RS, previously dried at 105°C
for 3 hours, and dissolve in water to make exactly 100 mL.
Pipet 2 mL of this solution, add water to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with exactly 50 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.01> according to the following conditions, and determine
the peak areas, Ar and Ag, of chlorpheniramine of each so-
lution.

Dissolution rate (%) with respect to the labeled amount of
chlorpheniramine maleate (C,¢HyCIN,.C,H,0,)
= Ms/Mr X Ar/As X 1/C X 18

Ms: Amount (mg) of Chlorpheniramine Maleate RS
M7t: Amount (g) of the Chlorpheniramine Maleate Pow-
der
C: Labeled amount (mg) of chlorpheniramine maleate
(CHoCIN,.C;H,0y) in 1 g

Operating conditions—

Proceed as directed in the operating conditions in the As-
say.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of chlorpheniramine are not less than
2000 and not more than 2.5, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of chlorpheniramine is not more than 2.0%.

Anhydrous Citric Acid

|k T

Change the Description and the rest as follows:

®Description Anhydrous Citric Acid occurs as colorless
crystals, white granules or crystalline powder.

It is very soluble in water, and freely soluble in ethanol
99.5).¢

Identification Determine the infrared absorption spectrum
of Anhydrous Citric Acid, previously dried at 105°C for 2
hours, as directed in the potassium bromide disk method un-
der Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

Purity (1) Clarity and color of solution—Dissolve 2.0 g
of Anhydrous Citric Acid in water to make 10 mL: the solu-
tion is clear and colorless or has no more color than the fol-
lowing control solutions (1), (2) or (3).

Control solution (1): To 1.5 mL of Cobalt (II) Chloride
CS and 6.0 mL of Iron (III) Chloride CS add diluted dilute
hydrochloric acid (1 in 10) to make 1000 mL.

Control solution (2): To 2.5 mL of Cobalt (II) Chloride
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CS, 6.0 mL of Iron (III) Chloride CS and 1.0 mL of Copper
(IT) Sulfate CS add diluted dilute hydrochloric acid (1 in 10)
to make 1000 mL.

Control solution (3): To 0.15 mL of Cobalt (II) Chloride
CS, 7.2 mL of Iron (III) Chloride CS and 0.15 mL of Cop-
per (II) Sulfate CS add diluted dilute hydrochloric acid (1 in
10) to make 1000 mL.

(2) Sulfates—Dissolve 2.0 g of Anhydrous Citric Acid in
water to make 30 mL, and use this solution as the sample so-
lution. Separately, dissolve 0.181 g of potassium sulfate in
diluted ethanol (3 in 10) to make exactly 500 mL. Pipet 5 mL
of this solution, and add diluted ethanol (3 in 10) to make
exactly 100 mL. To 4.5 mL of this solution add 3 mL of a
solution of barium chloride dihydrate (1 in 4), shake, and al-
low to stand for 1 minute. To 2.5 mL of this solution add 15
mL of the sample solution and 0.5 mL of acetic acid (31),
and allow to stand for 5 minutes: the solution has no more
turbidity than the following control solution (not more than
150 ppm).

Control solution: Dissolve 0.181 g of potassium sulfate in
water to make exactly 500 mL. Pipet 5 mL of this solution,
add water to make exactly 100 mL, and proceed in the same
manner as above using this solution instead of the sample so-
lution.

(3) Oxalic acid—Dissolve 0.80 g of Anhydrous Citric
Acid in 4 mL of water, add 3 mL of hydrochloric acid and 1
g of zinc, and boil for 1 minute. After allowing to stand for 2
minutes, take the supernatant liquid, add 0.25 mL of a solu-
tion of phenylhydrazinium chloride (1 in 100), heat to boil,
and then cool quickly. To this solution add the equal volume
of hydrochloric acid and 0.25 mL of a solution of potassium
hexacyanoferrate (III) (1 in 20), mix, and allow to stand for
30 minutes: the solution has no more color than the follow-
ing control solution prepared at the same time (not more
than 360 ppm expressed as oxalic anhydride).

Control solution: To 4 mL of a solution of oxalic acid di-
hydrate (1 in 10,000) add 3 mL of hydrochloric acid and 1 g
of zinc, and proceed in the same manner as the test solution.

€(4) Heavy metals </.07>—Proceed with 2.0 g of Anhy-
drous Citric Acid according to Method 2, and perform the
test. Prepare the control solution with 2.0 mL of Standard
Lead Solution (not more than 10 ppm). ¢

(5) Readily carbonizable substances—Place 1.0 g of An-
hydrous Citric Acid in a Nessler tube, add 10 mL of sulfuric
acid, immediately heat in a 90 £ 1°C water bath for 60
minutes, and cool quickly. Compare the color of 2.0 mL
each of this solution and Matching Fluid K, using test tubes
12 mm in outside diameter, from a side against white back-
ground: the solution is not more colored than the matching
fluid.

Water <2.48> Not more than 1.0% (2 g, volumetric titra-
tion, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.55 g of Anhydrous Citric
Acid, dissolve in 50 mL of water, and titrate with 1 mol/L
sodium hydroxide VS (indicator: 1 drop of phenolphthalein
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TS).

Each mL of 1 mol/L sodium hydroxide VS
= 64.04 mg of C6H807

®Containers and storage Containers—Tight containers.¢

Citric Acid Hydrate
7 T BEKFN4Y)

Change the Description and the rest as follows:

®Description Citric Acid Hydrate occurs as colorless crys-
tals, white granules or crystalline powder.

It is very soluble in water, and freely soluble in ethanol
(99.5).

It is efflorescent in dry air.¢

Identification Determine the infrared absorption spectrum
of Citric Acid Hydrate, previously dried at 105°C for 2
hours, as directed in the potassium bromide disk method un-
der Infrared Spectrophotometry <2.25>, and compare the
spectrum with the Reference Spectrum: both spectra exhibit
similar intensities of absorption at the same wave numbers.

Purity (1) Clarity and color of solution—Dissolve 2.0 g
of Citric Acid Hydrate in water to make 10 mL: the solution
is clear and colorless or has no more color than the following
control solutions (1), (2) or (3).

Control solution (1): To 1.5 mL of Cobalt (II) Chloride
CS and 6.0 mL of Iron (III) Chloride CS add diluted dilute
hydrochloric acid (1 in 10) to make 1000 mL.

Control solution (2): To 2.5 mL of Cobalt (II) Chloride
CS, 6.0 mL of Iron (III) Chloride CS and 1.0 mL of Copper
(IT) Sulfate CS add diluted dilute hydrochloric acid (1 in 10)
to make 1000 mL.

Control solution (3): To 0.15 mL of Cobalt (II) Chloride
CS, 7.2 mL of Iron (III) Chloride CS and 0.15 mL of Cop-
per (IT) Sulfate CS add diluted dilute hydrochloric acid (1 in
10) to make 1000 mL.

(2) Sulfates—Dissolve 2.0 g of Citric Acid Hydrate in
water to make 30 mL, and use this solution as the sample so-
lution. Separately, dissolve 0.181 g of potassium sulfate in
diluted ethanol (3 in 10) to make exactly 500 mL. Pipet 5 mL
of this solution, and add diluted ethanol (3 in 10) to make
exactly 100 mL. To 4.5 mL of this solution add 3 mL of a
solution of barium chloride dihydrate (1 in 4), shake, and al-
low to stand for 1 minute. To 2.5 mL of this solution add 15
mL of the sample solution and 0.5 mL of acetic acid (31),
and allow to stand for 5 minutes: the solution has no more
turbidity than the following control solution. (not more than
150 ppm).

Control solution: Dissolve 0.181 g of potassium sulfate in
water to make exactly 500 mL. Pipet 5 mL of this solution,
add water to make exactly 100 mL, and proceed in the same
manner as above using this solution instead of the sample so-
lution.

(3) Oxalic acid—Dissolve 0.80 g of Citric Acid Hydrate
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in 4 mL of water, add 3 mL of hydrochloric acid and 1 g of
zinc, and boil for 1 minute. After allowing to stand for 2
minutes, take the supernatant liquid, add 0.25 mL of a solu-
tion of phenylhydrazinium chloride (1 in 100), heat to boil,
and then cool quickly. To this solution add the equal volume
of hydrochloric acid and 0.25 mL of a solution of potassium
hexacyanoferrate (III) (1 in 20), mix, and allow to stand for
30 minutes: the solution has no more color than the follow-
ing control solution prepared at the same time (not more
than 360 ppm expressed as oxalic anhydride).

Control solution: To 4 mL of a solution of oxalic acid di-
hydrate (1 in 10,000) add 3 mL of hydrochloric acid and 1 g
of zinc, and proceed in the same manner as the test solution.

€(4) Heavy metals </.07>—Proceed with 2.0 g of Citric
Acid Hydrate according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm).¢

(5) Readily carbonizable substances—Place 1.0g of
Citric Acid Hydrate in a Nessler tube, add 10 mL of sulfuric
acid, immediately heat in a 90 £ 1°C water bath for 60
minutes, and cool quickly. Compare the color of 2.0 mL
each of this solution and Matching Fluid K, using test tubes
12 mm in outside diameter, from a side against white back-
ground: the solution is not more colored than the matching
fluid.

Water <2.48> Not less than 7.5% and not more than 9.0%
(0.5 g, volumetric titration, direct titration).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.55 g of Citric Acid Hy-
drate, dissolve in 50 mL of water, and titrate <2.50> with 1
mol/L sodium hydroxide VS (indicator: 1 drop of phenol-
phthalein TS).

Each mL of 1 mol/L sodium hydroxide VS
= 64.04 mg of CcH0,

®Containers and storage Containers—Tight containers.¢

Clindamycin Hydrochloride
gy avA L ERE

Change the Purity as follows:

Purity (1) Heavy metals <1.07>—Proceed with 2.0 g of
Clindamycin Hydrochloride according to Method 4, and
perform the test. Prepare the control solution with 2.0 mL
of Standard Lead Solution (not more than 10 ppm).

(2) Related substances—Use the sample solution ob-
tained in the Assay as the sample solution. Pipet 1 mL of the
sample solution, add the mobile phase to make exactly 100
mL, and use this solution as the standard solution. Perform
the test with exactly 20 uL each of the sample solution and
standard solution as directed under Liquid Chromatography
<2.01> according to the following conditions, and determine
each peak area by the automatic integration method: the
peak area of clindamycin B, having the relative retention
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time of about 0.7 to clindamycin, and that of 7-epiclindamy-
cin, having the relative retention time of about 0.8 to clin-
damycin, obtained from the sample solution are not larger
than 2 times the peak area of clindamycin from the standard
solution, the area of the peak other than clindamycin and
the peaks mentioned above is not larger than the peak area
of clindamycin from the standard solution, and the total
area of the peaks other than clindamycin from the sample
solution is not larger than 4 times the peak area of clindamy-
cin from the standard solution.

Operating conditions—

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay.

Time span of measurement: About 2 times as long as the
retention time of clindamycin, beginning after the solvent
peak.

System suitability—

Test for required detectability: Pipet 1 mL of the standard
solution, and add the mobile phase to make exactly 10 mL.
Confirm that the peak area of clindamycin obtained from 20
uL of this solution is equivalent to 7 to 13% of that of clin-
damycin obtained from 20 uL of the standard solution.

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of clindamycin are not less than 6000 and
not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of clindamycin is not more than 2.0%.

Clomifene Citrate
s3I 7z 7T s

Change the Isomer ratio as follows:

Isomer ratio To 10 mg of Clomifene Citrate add 10 mL of
water and 1 mL of sodium hydroxide TS, and shake to uni-
formly disperse. Add 10mL of ethyl acetate, shake
vigorously for 5 minutes, allow to stand for 5 minutes, and
use the upper layer as the sample solution. Perform the test
with 1 uL of the sample solution as directed under Gas Chro-
matography <2.02> according to the following conditions.
Determine the areas of two adjacent peaks, A, and Ay, hav-
ing the retention time of about 8 minutes, where A4, is the
peak area of shorter retention time and A4y, is the peak area of
longer retention time: 4,/(A, + A,) is between 0.3 and 0.5.
Operating conditions—

Detector: A hydrogen flame-ionization detector.

Column: A fused silica column 0.25 mm in inside di-
ameter and 15 m in length, coated the inside surface with a
layer about 0.1 um thick of dimethylpolysiloxane for gas
chromatography.

Column temperature: A constant temperature of about
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230°C.

Injection port temperature: A constant temperature of
about 270°C.

Detector temperature: A constant temperature of about
300°C.

Carrier gas: Helium.

Flow rate: Adjust the flow rate so that the retention time
of the first peak of clomifene citrate is about 7.5 minutes.

Split ratio: 1:50.

System suitability—

System performance: When the procedure is run with 1 uLb
of the sample solution under the above operating conditions,
the resolution between the two adjacent peaks having the
retention time of about 8 minutes is not less than 5.

System repeatability: When the test is repeated 6 times
with 1 uL of the sample solution under the above operating
conditions, the relative standard deviation of the result of
Ay/(A, + Ap) is not more than 1.0%.

Clomifene Citrate Tablets
037z I e

Change the Identification as follows:

Identification Weigh a portion of powdered Clomifene Ci-
trate Tablets, equivalent to 50 mg of Clomifene Citrate,
shake vigorously with 50 mL of methanol for 10 minutes,
centrifuge, and use the supernatant liquid as the sample so-
lution. Separately, dissolve 10 mg of Clomifene Citrate RS
in 10 mL of methanol, and use this solution as the standard
solution. Perform the test with these solutions as directed
under Thin-layer Chromatography <2.03>. Spot 10 uL each
of the sample solution and standard solution on a plate of
silica gel with fluorescent indicator for thin-layer chro-
matography. Develop the plate with a mixture of 2-
propanol, toluene and diethylamine (10:10:1) to a distance
of about 10 cm, and air-dry the plate. Examine under ultrav-
iolet light (main wavelength: 254 nm): the spots from the
sample solution and standard solution show the same Rf
value.

1% Codeine Phosphate Powder
74 1) CEE# 1%

Add the following next to the Identification:

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 15 minutes of 1% Codeine Phosphate Powder is not less
than 85%.

Start the test with about 2 g of 1% Codeine Phosphate
Powder, accurately weighed, withdraw not less than 20 mL
of the medium at the specified minute after starting the test,
and filter through a membrane filter with a pore size not ex-
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ceeding 0.45 um. Discard the first 10 mL of the filtrate, and
use the subsequent filtrate as the sample solution. Separate-
ly, weigh accurately about 28 mg of codeine phosphate hy-
drate for assay (separately determine the water <2.48> in the
same manner as Codeine Phosphate Hydrate), and dissolve
in water to make exactly 100 mL. Pipet 4 mL of this solu-
tion, add water to make exactly 50 mL, and use this solution
as the standard solution. Perform the test with exactly 50 uL
each of the sample solution and standard solution as direct-
ed under Liquid Chromatography <2.0/> according to the
following conditions, and determine the peak areas, A and
Asg, of codeine of each solution.

Dissolution rate (%) with respect to the labeled amount of
codeine phosphate hydrate (C;sH,;NO3;.H;PO,./5H,0)
= Mg/My X Ar/As X 36/5 X 1.023

Ms: Amount (mg) of codeine phosphate hydrate for as-
say, calculated on the anhydrous basis
Mr: Amount (g) of 1% Codeine Phosphate Powder

Operating conditions—

Proceed as directed in the operating conditions in the As-
say.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of codeine are not less than 3000 and not
more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of codeine is not more than 2.0%.

10% Codeine Phosphate Powder
74 1) S EEEE10%

Add the following next to the Identification:

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 15 minutes of 10% Codeine Phosphate Powder is not less
than 85%.

Start the test with about 0.2 g of 10% Codeine Phosphate
Powder, accurately weighed, withdraw not less than 20 mL
of the medium at the specified minute after starting the test,
and filter through a membrane filter with a pore size not ex-
ceeding 0.45 um. Discard the first 10 mL of the filtrate, and
use the subsequent filtrate as the sample solution. Separate-
ly, weigh accurately about 28 mg of codeine phosphate hy-
drate for assay (separately determine the water <2.48> in the
same manner as Codeine Phosphate Hydrate), and dissolve
in water to make exactly 100 mL. Pipet 4 mL of this solu-
tion, add water to make exactly 50 mL, and use this solution
as the standard solution. Perform the test with exactly 50 uL
each of the sample solution and standard solution as direct-
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ed under Liquid Chromatography <2.0/> according to the
following conditions, and determine the peak areas, A and
As, of codeine of each solution.

Dissolution rate (%) with respect to the labeled amount of
codeine phosphate hydrate (C;3H,;NO;.H;PO,./5H,0)
= Mg/My X Ar/Ag X 18/25 X 1.023

Ms: Amount (mg) of codeine phosphate hydrate for as-
say, calculated on the anhydrous basis
Mr: Amount (g) of 10% Codeine Phosphate Powder

Operating conditions—

Proceed as directed in the operating conditions in the As-
say.

System suitability—

System performance: When the procedure is run with 50
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of codeine are not less than 3000 and not
more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of codeine is not more than 2.0%.

Add the following:

Colestimide

JALRXFIER
[95522-45-5]

Colestimide is an anion exchange resin, composed
of a copolymer of 2-methylimidazole and 1-chloro-
2,3-epoxypropane.

It contains not less than 18.0% and not more than
20.0% of chlorine (Cl: 35.45), calculated on the dried
basis.

Each g of Colestimide, calculated on the dried basis,
exchanges with not less than 2.0 g and not more than
2.4 g of cholic acid (Cy4H3905: 407.56).

Description Colestimide occurs as a white to pale yellowish
white powder.
It is practically insoluble in water and in ethanol (99.5).
It is hygroscopic.

Identification Determine the infrared absorption spectrum
of Colestimide, previously dried, as directed in the potassi-
um chloride disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum: both spectra exhibit similar intensities of absorption at
the same wave numbers.

Purity (1) Heavy metals <1.07>—Take 2.0 g of Coles-
timide in a porcelain or platinum crucible, and carbonize by
weakly heating. After cooling, add 10 mL of a solution of
magnesium nitrate hexahydrate in ethanol (95) (1 in 10) and
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5 mL of hydrogen peroxide (30), and ignite the ethanol. Af-
ter cooling, add 1 mL of sulfuric acid, then, proceed accord-
ing to Method 4, and perform the test. Prepare the control
solution as follows: To 10 mL of a solution of magnesium
nitrate hexahydrate in ethanol (95) (1 in 10) add 5 mL of
hydrogen peroxide (30), and ignite the ethanol. After cool-
ing, add 1 mL of sulfuric acid, then, proceed in the same
manner as for the test solution, and add 2.0 mL of Standard
Lead Solution and water to make 50 mL (not more than 10
ppm).

(2) Related substances—To exactly 0.50g of Coles-
timide add exactly 20 mL of water, shake for 1 hour, cen-
trifuge, and use the supernatant liquid as the sample solu-
tion. Determine the absorbance of the sample solution at 210
nm as directed under Ultraviolet-visible Spectrophotometry
<2.24>: the absorbance is not more than 0.50.

(3) Residual solvent Being specified separately.

Loss on drying <2.4/> Not more than 10.0% (1 g, in vacu-
um, 105°C, 4 hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Degree of swelling Weigh accurately about 1 g of Coles-
timide, put in a 25-mL glass stoppered measuring cylinder
(about 11 mm in inside diameter), add 23 mL of water,
shake for 2 minutes, and add water to make 25 mL. After
standing for 2 hours, measure the volume of the resin layer,
and determine the volume per g, calculated on the dried ba-
sis: the volume is 12 - 18 mL/g.

Assay (1) Chlorine—Weigh accurately about 0.2 g of
Colestimide, add 50 mL of water, and shake. Add 1 mL of
nitric acid and 25 mg of potassium nitrate, shake, and titrate
<2.50> with 0.1 mol/L silver nitrate VS (potentiometric titra-
tion). Perform a blank determination in the same manner,
and make any necessary correction.

Each mL of 0.1 mol/L silver nitrate VS
= 3.545 mg of Cl

(2) Exchange capacity—Weigh accurately about 0.45 g
of sodium cholate hydrate (separately determine the water),
dissolve in water to make exactly 100 mL, and use this solu-
tion as the sodium cholate standard stock solution.
Separately, weigh accurately about 30 mg of Colestimide,
add exactly 30 mL of the sodium cholate standard stock so-
lution, shake for 1 hour, and centrifuge or filter through a
membrane filter with a pore size not exceeding 0.8 um. Pipet
5 mL of the supernatant liquid or the filtrate, add exactly 5
mL of the internal standard solution, and use this solution as
the sample solution. Separately, pipet 5 mL of the sodium
cholate standard stock solution, add exactly 5 mL of the in-
ternal standard solution, and use this solution as the stan-
dard solution. Perform the test with 10 uL each of the sam-
ple solution and standard solution as directed under Liquid
Chromatography <2.0I> according to the following condi-
tions, and calculate the ratios, Qr and Qs, of the peak area
of cholic acid to that of the internal standard.

Official Monographs 2391

Exchanged amount (g) of cholic acid per g of Colestimide,
calculated on the dried basis
= Ms/Mr X (Qs — Qr)/Qs X 3/10 X 0.947

Ms: Amount (mg) of sodium cholate hydrate, calculated
on the anhydrous basis
My: Amount (mg) of sample, calculated on the dried basis

Internal standard solution— A solution of butyl parahydrox-
ybenzoate in acetonitrile (1 in 80,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 25 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of diluted phosphoric acid (1 in
1000) and acetonitrile (1:1).

Flow rate: Adjust the flow rate so that the retention time
of cholic acid is about 7 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, cholic acid and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 7.

System repeatability: When the test is repeated 6 times
with 10 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of cholic acid to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.

Add the following:

Colestimide Tablets
AL RF I RER

Colestimide Tablets contain not less than 87.0%
and not more than 113.0% of the labeled amount of
colestimide.

Method of preparation Prepare as directed under Tablets,
with Colestimide.

Identification Powder Colestimide Tablets. Determine the
infrared absorption spectrum of a portion of the powder as
directed in the potassium chloride disk method under In-
frared Spectrophotometry <2.25>: it exhibits absorption at
the wave numbers of about 1587 cm~!, 1528 cm~!, 1262
cm~!, 1102 cm~! and 1035 cm~ 1.

Uniformity of dosage units <6.02> It meets the requirement

of the Mass variation test.
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Disintegration <6.09> When carry out the test for 10
minutes, it meets the requirement.

Assay Weigh accurately about 0.45 g of sodium cholate
hydrate (separately determine the water), dissolve in water to
make exactly 100 mL, and use this solution as the sodium
cholate standard stock solution. Separately, weigh accurate-
ly the mass of not less than 20 Colestimide Tablets, and pow-
der. Weigh accurately a portion of the powder, equivalent to
about 30 mg of colestimide, add exactly 30 mL of the sodi-
um cholate standard stock solution, shake for 1 hour, and
centrifuge. Pipet 5 mL of the supernatant liquid, add exactly
5 mL of the internal standard solution, and use this solution
as the sample solution. Separately, pipet 5 mL of the sodium
cholate standard stock solution, add exactly 5 mL of the in-
ternal standard solution, and use this solution as the stan-
dard solution. Perform the test with 10 uL each of the sam-
ple solution and standard solution as directed under Liquid
Chromatography <2.0I> according to the following condi-
tions, and calculate the ratios, Qr and Qs, of the peak area
of cholic acid to that of the internal standard.

Amount (mg) of colestimide
= Ms X (Qs — O1)/Qs X 3/10 X 1/2.2 x 0.947

Ms: Amount (mg) of sodium cholate hydrate, calculated
on the anhydrous basis

2.2: Exchanged amount (g) of cholic acid per g of coles-
timide, calculated on the dried basis

Internal standard solution— A solution of butyl parahydrox-
ybenzoate in acetonitrile (1 in 80,000).
Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 220 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 25 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
30°C.

Mobile phase: A mixture of diluted phosphoric acid (1 in
1000) and acetonitrile (1:1).

Flow rate: Adjust the flow rate so that the retention time
of cholic acid is about 7 minutes.

System suitability—

System performance: When the procedure is run with 10
uL of the standard solution under the above operating con-
ditions, cholic acid and the internal standard are eluted in
this order with the resolution between these peaks being not
less than 7.

System repeatability: When the test is repeated 6 times
with 10 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the ratio of
the peak area of cholic acid to that of the internal standard is
not more than 1.0%.

Containers and storage Containers—Tight containers.
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Corn Starch
byEQOLTFTLT

Delete the latin name:

Add the following:

Crospovidone

JAZXRE R

This monograph is harmonized with the European Phar-
macopoeia and the U.S. Pharmacopeia. The parts of the text
that are not harmonized are marked with symbols (¢ *)-

Crospovidone is a cross-linked polymer of 1-vinyl-
2-pyrrolidone.

It contains not less than 11.0% and not more than
12.8% of nitrogen (N: 14.01), calculated on the dried
basis.

Two types of Crospovidone are available, depend-
ing on the particle size: type A and type B.

®The label states the type.¢

®Description Crospovidone occurs as a white to pale yel-
lowish powder.

It is practically insoluble in water, in methanol and in
ethanol (99.5).

It is hygroscopic. ¢

Identification (1) Suspend 1 g of Crospovidone in 10 mL
of water, add 0.1 mL of iodine TS, shake for 30 seconds,
then add 1 mL of starch TS, and shake: a blue color is not
produced within 30 seconds.

(2) When add 0.1 g of Crospovidone to 10 mL of water,
shake to suspend, and allow the suspension to stand, a clear
liquid is not produced within 15 minutes.

Particle size Weigh accurately about 20 g of Crospovi-
done, place in a 1000-mL conical flask, add 500 mL of
water, shake for 30 minutes, and pour onto an accurately
tared No. 235 (63 um) sieve, previously washed with hot
water and dried at 105°C for a night, and wash the residue
with water until the passing water is clear. Dry the residue
together with the sieve in a drying machine at 105°C for 5
hours without air-circulation. After cooling down in a desic-
cator for 30 minutes, weigh the mass of the residue with
sieve, and calculate the amount of the residue on the sieve by
the following equation: Type A is more than 15%, and type
B is not more than 15%.

Amount (%) of the residue of Crospovidone on No. 235 (63
um) sieve
= (M, — M3)/M, x 100

M;: The mass (g) of the residue with sieve after 5 hours
drying
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M,: Amount (g) of Crospovidone, calculated on the dried
basis
M;: Mass (g) of the sieve

Purity ®(1) Heavy metals </.07>—Proceed with 2.0 g of
Crospovidone according to Method 2, and perform the test.
Prepare the control solution with 2.0 mL of Standard Lead
Solution (not more than 10 ppm). ¢

(2) Water-soluble substances—Place 25.0 g of Crospovi-
done in a 400-mL beaker, add 200 mL of water, and stir for
1 hour. Transfer the suspension to a 250-mL volumetric
flask, rinsing with water, and dilute to volume with water.
Allow the bulk of the solids to settle. Filter about 100 mL of
the almost clear supernatant liquid through a 0.45 yum mem-
brane filter, protected by superimposing a 3 um membrane
filter. Transfer exactly 50 mL of the clear filtrate to a tared
100-mL beaker, evaporate to dryness and dry at 105 - 110°C
for 3 hours: the mass of the residue is not more than 75 mg.

(3) 1-Vinyl-2-pyrrolidone—To 1.250 g of Crospovidone
add exactly 50 mL of methanol, and shake for 60 minutes.
Leave bulk to settle, filter through a 0.2 um membrane
filter, and use the filtrate as the sample solution. Separately,
dissolve 50 mg of 1-vinyl-2-pyrrolidone in methanol to make
exactly 100 mL. Pipet 1 mL of this solution, and add
methanol to make exactly 100 mL. To exactly 5 mL of this
solution add the mobile phase to make exactly 100 mL, and
use this solution as the standard solution. Perform the test
with exactly 50 uL each of the sample solution and standard
solution as directed under Liquid Chromatography <2.01>
according to the following conditions: the peak area of 1-
vinyl-2-pyrrolidone obtained from the sample solution is not
larger than that obtained from the standard solution (not
more than 10 ppm).

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 235 nm).

Column: Two stainless steel columns, one is 4 mm in in-
side diameter and 25 mm in length and the other is 4 mm in
inside diameter and 250 mm in length, they are packed with
octadecylsilanized silica gel for liquid chromatography (5
um in particle diameter), and used them as the pre-column
and the separation column, respectively.

Column temperature: A constant temperature of about
40°C.

Mobile phase: A mixture of water and acetonitrile (9:1).

Flow rate: 1.0 mL per minute.

Washing of pre-column: After each injection of the sam-
ple solution, wash the pre-column by passing the mobile
phase backwards, at the same flow rate as applied in the test,
for 30 minutes.

System suitability—

System performance: Dissolve 10 mg of 1-vinyl-2-pyrroli-
done and 0.50 g of vinyl acetate in methanol to make 100
mL. To 1 mL of this solution add the mobile phase to make
100 mL. When the procedure is run with 50 uL of this solu-
tion under the above operating conditions, 1-vinyl-2-pyrroli-
done and vinyl acetate are eluted in this order with the reso-
lution between these peaks being not less than 2.0.
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System repeatability: When the test is repeated 6 times
with 50 uL of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of 1-vinyl-2-pyrrolidone is not more than 2.0%.

(4) Peroxides—

Method 1: Apply to the sample labeled as type A. Suspend
4.0 g of Crospovidone in 100 mL of water, and use as the
sample suspension. To 25 mL of the sample suspension add
2mL of titanium (III) chloride-sulfuric acid TS, allow to
stand for 30 minutes, and filter. Determine the absorbance
of the filtrate at 405 nm as directed under Ultraviolet-visible
Spectrophotometry <2.24>, using the control, prepared by
filtrating the sample suspension and adding 2 mL of diluted
sulfuric acid (13 in 100) to 25 mL of this filtrate: not more
than 0.35 (not more than 400 ppm expressed as hydrogen
peroxide).

Method 2: Apply to the sample labeled as type B. Suspend
2.0 g of Crospovidone in 50 mL of water, and use as the
sample suspension. To 10 mL of the sample suspension add
water to make 25 mL, add 2 mL of titanium (III) chloride-
sulfuric acid TS, allow to stand for 30 minutes, and filter.
Determine the absorbance of the filtrate at 405 nm as direct-
ed under Ultraviolet-visible Spectrophotometry <2.24>, using
the control, prepared by filtrating the sample suspension,
adding water to 10 mL of this filtrate to make 25 mL and 2
mL of diluted sulfuric acid (13 in 100): not more than 0.35
(not more than 1000 ppm expressed as hydrogen peroxide).

Loss on drying <2.4I> Not more than 5.0% (0.5 g, 105°C,
constant mass).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 0.1 g of Crospovidone,
place in a Kjeldahl flask, add 5 g of a powdered mixture of
33 g of potassium sulfate, 1 g of copper (II) sulfate pentahy-
drate and 1g of titanium (IV) oxide, and 3 glass beads.
Wash any adhering particles from the neck into the flask
with a small quantity of water. Add 7 mL of sulfuric acid,
allowing it to run down the inside wall of the flask. Gradual-
ly heat the flask until the solution has a clear, yellowish-
green color, and the inside wall of the flask is free from car-
bonized material, and then heat for a further 45 minutes.
After cooling, cautiously add 20 mL of water, and connect
the flask to the distillation apparatus previously washed by
passing steam through it. To the absorption flask add 30 mL
of a solution of boric acid (1 in 25), 3 drops of bromocresol
green-methyl red TS and sufficient water to immerse the
lower end of the condenser tube. Add 30 mL of a solution of
sodium hydroxide (21 in 50) through a funnel, cautiously
rinse the funnel with 10 mL of water, immediately close the
clamp attached to the rubber tube, then start the distillation
with steam to obtain 80 - 100 mL of distillate. Remove the
absorption flask from the lower end of the condenser tube,
rinsing the end part with a small quantity of water, and ti-
trate <2.50> the distillate with 0.025 mol/L sulfuric acid VS
until the color of the solution changes from green through
pale grayish-blue to pale grayish red-purple. Carry out a
blank determination and make any necessary correction.
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Each mL of 0.025 mol/L sulfuric acid VS = 0.7003 mg of N

Containers and storage Containers—Tight containers.

Add the following:

L-Cystine

-2 AF >
HN, H

s CO.H
HOLC ~s 2

H"' NH,
C6H12N204SZ: 240.30
3,3’-Disulfanediylbis[(2R)-2-aminopropanoic acid]
[56-89-3]

L-Cystine, when dried, contains not less than 99.0%
and not more than 101.0% of C4H;,N,0,S,.

Description L-Cystine occurs as white crystals or crystal-
line powder.
It is practically insoluble in water and in ethanol (99.5).
It dissolves in 1 mol/L hydrochloric acid TS.

Identification Determine the infrared absorption spectrum
of L-Cystine as directed in the potassium bromide disk
method under Infrared Spectrophotometry <2.25>, and com-
pare the spectrum with the Reference Spectrum: both spec-
tra exhibit similar intensities of absorption at the same wave
numbers.

Optical rotation <2.49> [a]X: —215 - —225° (after drying,
1 g, 1 mol/L hydrochloric acid TS, 50 mL, 100 mm).

Purity (1) Clarity and color of solution—A solution ob-
tained by dissolving 1.0 g of L-Cystine in 10 mL of 2 mol/L
hydrochloric acid TS is clear and colorless.

(2) Chloride <1.03>—Dissolve 0.5 g of L-Cystine in 10
mL of dilute nitric acid, add 10 mL of hydrogen peroxide
(30), and heat in a water bath for 10 minutes. After cooling,
add water to make 50 mL, and perform the test using this so-
lution as the test solution. Prepare the control solution with
0.30 mL of 0.01 mol/L hydrochloric acid VS (not more than
0.021%).

(3) Sulfate <1.14>—Dissolve 0.6 g of L-Cystine in 5 mL
of dilute hydrochloric acid, add water to make 45 mL, and
perform the test using this solution as the test solution. Pre-
pare the control solution as follows: To 0.35 mL of 0.005
mol/L sulfuric acid VS add 5 mL of dilute hydrochloric acid
and water to make 45 mL. To both the test and control solu-
tions add 5mL of barium chloride TS (not more than
0.028%).

(4) Ammonium <7.02>—Perform the test with 0.25 g of
L-Cystine, using the distillation under reduced pressure. Pre-
pare the control solution with 5.0 mL of Standard Ammoni-
um Solution (not more than 0.02%).

(5) Heavy metals <7.07>—Proceed with 1.0g of
L-Cystine according to Method 4, and perform the test.
Prepare the control solution with 1.0 mL of Standard Lead
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Solution (not more than 10 ppm).

(6) Iron <1.10>—Prepare the test solution with 1.0 g of
L-Cystine according to Method 3, and perform the test ac-
cording to Method A. Prepare the control solution with 1.0
mL of Standard Iron Solution (not more than 10 ppm).

(7) Related substances—Dissolve 0.20 g of L-Cystine in
20 mL of 1 mol/L hydrochloric acid TS, and use this solu-
tion as the sample solution. Pipet 1 mL of the sample solu-
tion, and add water to make exactly 10 mL. Pipet 1 mL of
this solution, add water to make exactly 50 mL, and use this
solution as the standard solution. Perform the test with these
solutions as directed under Thin-layer Chromatography
<2.03>. Spot 5 uL each of the sample solution and standard
solution on a plate of silica gel for thin-layer chro-
matography. Develop the plate with a mixture of 1-propanol
and ammonia solution (28) (67:33) to a distance of about 10
cm, and dry the plate at 80°C for 30 minutes. Spray evenly a
solution of ninhydrin in a mixture of methanol and acetic
acid (100) (97:3) (1 in 100) on the plate, and heat at 80°C for
10 minutes: the spot other than the principal spot obtained
from the sample solution is not more intense than the spot
from the standard solution.

(8) Residual solvent Being specified separately.

Loss on drying <2.4/> Not more than 0.3% (1 g, 105°C, 3
hours).

Residue on ignition <2.44> Not more than 0.1% (1 g).

Assay Weigh accurately about 30 mg of L-Cystine, previ-
ously dried, and perform the test as directed under Nitrogen
Determination <1.08>.

Each mL of 0.005 mol/L sulfuric acid VS
= 1.202 mg of C6H12N204SZ

Containers and storage Containers—Tight containers.
Storage—Light-resistant.

Daunorubicin Hydrochloride

g/ ET IGRE

Change the origin/limits of content, Identifica-
tion and Purity (3) as follows:

Daunorubicin Hydrochloride is the hydrochloride
of an anthracycline substance having antitumor activi-
ty produced by the growth of Streptomyces peucetius
or Streptomyces coeruleorubidus.

It contains not less than 940 ug (potency) and not
more than 1050 ug (potency) per mg, calculated on the
dried basis. The potency of Daunorubicin Hydrochlo-
ride is expressed as mass (potency) of daunorubicin
hydrochloride (C,;H,90NOo.HCI).

Identification (1) Determine the absorption spectrum of
a solution of Daunorubicin Hydrochloride in methanol (1 in
100,000) as directed under Ultraviolet-visible Spectrophoto-
metry <2.24>, and compare the spectrum with the Reference
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Spectrum or the spectrum of a solution of Daunorubicin
Hydrochloride RS prepared in the same manner as the sam-
ple solution: both spectra exhibit similar intensities of ab-
sorption at the same wavelengths.

(2) Determine the infrared absorption spectrum of
Daunorubicin Hydrochloride as directed in the potassium
chloride disk method under Infrared Spectrophotometry
<2.25>, and compare the spectrum with the Reference Spec-
trum or the spectrum of Daunorubicin Hydrochloride RS:
both spectra exhibit similar intensities of absorption at the
same wave numbers.

(3) A solution of Daunorubicin Hydrochloride (1 in 50)
responds to the Qualitative Tests <1.09> (2) for chloride.

Purity

(3) Related substances—Weigh accurately about 50 mg
of Daunorubicin Hydrochloride, dissolve in diluted acetoni-
trile (43 in 100) to make exactly 50 mL, and use this solution
as the sample solution. Separately, weigh accurately about
50 mg of Daunorubicin Hydrochloride RS, and dissolve in
diluted acetonitrile (43 in 100) to make exactly 50 mL. Pipet
1 mL of this solution, add diluted acetonitrile (43 in 100) to
make exactly 200 mL, and use this solution as the standard
solution (1). Separately, weigh accurately about 5 mg of
Doxorubicin Hydrochloride RS, and dissolve in diluted
acetonitrile (43 in 100) to make exactly 100 mL. Pipet 1 mL
of this solution, add diluted acetonitrile (43 in 100) to make
exactly 10 mL, and use this solution as the standard solution
(2). Perform the test with exactly 5 uL each of the sample so-
lution and the standard solutions (1) and (2) as directed un-
der Liquid Chromatography <2.01> according to the follow-
ing conditions. Determine each peak area by the automatic
integration method, and calculate the amounts of related
substances by the following equations: each amount of the
peaks, having a relative retention time of about 0.3, about
0.6, about 0.7, about 0.8, about 1.7 and about 2.0 to
daunorubicin, is not more than 1.3%, not more than 1.0%,
not more than 0.3%, not more than 0.5%, not more than
0.4% and not more than 0.5%, respectively, and the amount
of doxorubicin is not more than 0.1%. Furthermore, the
total amount of the peaks, other than daunorubicin and the
peaks mentioned above, is not more than 0.4%. For this cal-
culation use the area of the peak, having a relative retention
time of about 0.3 to daunorubicin, after multiplying by its
relative response factor 0.7.

Each amount (%) of related substances other
than doxorubicin
= MSI/MT X AT/ASI X 1/2

Ms;: Amount (mg) of Daunorubicin Hydrochloride RS

Mr: Amount (mg) of Daunorubicin Hydrochloride

Ag,: Peak area of daunorubicin obtained from the stan-
dard solution (1)

Ar: Peak area of each related substance obtained from
the sample solution

Amount (%) of doxorubicin = Mg,/ My X Ar/Ag X 5

Ms,: Amount (mg) of Doxorubicin Hydrochloride RS
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Mr: Amount (mg) of Daunorubicin Hydrochloride

Ag,: Peak area of doxorubicin obtained from the standard
solution (2)

Ar: Peak area of doxorubicin obtained from the sample
solution

Operating conditions—

Detector: An ultraviolet absorption photometer (wave-
length: 254 nm).

Column: A stainless steel column 4.6 mm in inside di-
ameter and 25 cm in length, packed with octadecylsilanized
silica gel for liquid chromatography (5 um in particle di-
ameter).

Column temperature: A constant temperature of about
25°C.

Mobile phase: Dissolve 2.88 g of sodium lauryl sulfate
and 2.25 g of phosphoric acid in water to make 1000 mL. To
570 mL of this solution add 430 mL of acetonitrile.

Flow rate: Adjust the flow rate so that the retention time
of daunorubicin is about 26 minutes.

Time span of measurement: About 2 times as long as the
retention time of daunorubicin.

System suitability—

Test for required detectability: To exactly 1 mL of the
standard solution (1) add diluted acetonitrile (43 in 100) to
make exactly 10 mL. Confirm that the peak area of
daunorubicin obtained from 5 uL of this solution is equiva-
lent to 7 to 13% of that of daunorubicin obtained from 5 uL
of the standard solution (1).

System performance: Dissolve 5 mg each of Daunorubicin
Hydrochloride and doxorubicin hydrochloride in 25 mL of
diluted acetonitrile (43 in 100). To 1 mL of this solution add
diluted acetonitrile (43 in 100) to make 10 mL. When the
procedure is run with 5 uL of this solution under the above
operating conditions, doxorubicin and daunorubicin are
eluted in this order with the resolution between these peaks
being not less than 13.

System repeatability: When the test is repeated 6 times
with 5 uL of the standard solution (1) under the above oper-
ating conditions, the relative standard deviation of the peak
area of daunorubicin is not more than 3.0%.

Dibekacin Sulfate
SNPLFsE

Change the Purity (1) as follows:

Purity (1) Clarity and color of solution—Dissolve 3.0 g
of Dibekacin Sulfate in 10 mL of water: the solution is clear.
Determine the absorbance of this solution at 400 nm as
directed under Ultraviolet-visible Spectrophotometry <2.24>:
not more than 0.15.
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Diethylcarbamazine Citrate Tablets

SCIFIININTS LT BEEE

Add the following next to the Uniformity of
dosage units:

Dissolution <6.70> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 45 minutes of Diethylcarbamazine Citrate Tablets is not
less than 80%.

Start the test with 1 tablet of Diethylcarbamazine Citrate
Tablets, withdraw not less than 20 mL of the medium at the
specified minute after starting the test, and filter through a
membrane filter with a pore size not exceeding 0.45 um. Dis-
card the first 10 mL of the filtrate, pipet ¥ mL of the subse-
quent filtrate, add water to make exactly ¥’ mL so that each
mL contains about 56 ug of diethylcarbamazine citrate
(C,0H,;N3;0.C¢H305), and use this solution as the sample so-
lution. Separately, weigh accurately about 22 mg of Diethyl-
carbamazine Citrate RS, previously dried at 105°C for 4
hours, and dissolve in water to make exactly 100 mL. Pipet
25 mL of this solution, add water to make exactly 100 mL,
and use this solution as the standard solution. Perform the
test with exactly 20 uL each of the sample solution and stan-
dard solution as directed under Liquid Chromatography
<2.01>, and determine the peak areas, At and Ag, of diethyl-
carbamazine from each solution.

Dissolution rate (%) with respect to the labeled amount of
diethylcarbamazine citrate (C;oH,;N;0.C¢H3O-)
= Mg X At/As X V'/V X 1/C X 225

Ms: Amount (mg) of Diethylcarbamazine Citrate RS
C: Labeled amount (mg) of diethylcarbamazine citrate
(C10H21N3O.C6H807) in 1 tablet

Operating conditions—

Detector, column, column temperature, mobile phase,
and flow rate: Proceed as directed in the operating condi-
tions in the Assay.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of diethylcarbamazine are not less than
5000 and not more than 1.5, respectively.

System repeatability: When the test is repeated 6 times
with 20 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of diethylcarbamazine is not more than 2.0%.
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1% Dihydrocodeine Phosphate
Powder

e rkOoaFA ) BEIER1%

Add the following next to the Identification:

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 15 minutes of 1% Dihydrocodeine Phosphate Powder is
not less than 85%.

Start the test with about 1 g of 1% Dihydrocodeine Phos-
phate Powder, accurately weighed, withdraw not less than
20 mL of the medium at the specified minute after starting
the test, and filter through a membrane filter with a pore size
not exceeding 0.45 um. Discard the first 5 mL of the filtrate,
and use the subsequent filtrate as the sample solution.
Separately, weigh accurately about 50 mg of dihydrocodeine
phosphate for assay (separately determine the loss on drying
<2.41> at 105°C for 4 hours), and dissolve in water to make
exactly 100 mL. Pipet 2 mL of this solution, add water to
make exactly 100 mL, and use this solution as the standard
solution. Perform the test with exactly 20 uL each of the
sample solution and standard solution as directed under Liq-
uid Chromatography <2.0/> according to the following con-
ditions, and determine the peak areas, Ar and Ag, of di-
hydrocodeine of each solution.

Dissolution rate (%) with respect to the labeled amount of
dihydrocodeine phosphate (C;3H,;NO3;.H;POy)
= MS/MT X AT/AS X 9/5

Mg: Amount (mg) of dihydrocodeine phosphate for as-
say, calculated on the dried basis

M-+: Amount (g) of 1% Dihydrocodeine Phosphate Pow-
der

Operating conditions—

Proceed as directed in the operating conditions in the As-
say.

System suitability—

System performance: When the procedure is run with 20
uL of the standard solution under the above operating con-
ditions, the number of theoretical plates and the symmetry
factor of the peak of dihydrocodeine are not less than 3000
and not more than 2.0, respectively.

System repeatability: When the test is repeated 6 times
with 20 4L of the standard solution under the above operat-
ing conditions, the relative standard deviation of the peak
area of dihydrocodeine is not more than 2.0%.
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Add the following next to the Identification:

Dissolution <6.10> When the test is performed at 50 revolu-
tions per minute according to the Paddle method, using 900
mL of water as the dissolution medium, the dissolution rate
in 15 minutes of 10% Dihydrocodeine Phosphate Powder is
no