
001-1906eng.pdf 

 1 / 6 

 

A basic concept of the quality assurance on 1 

biotechnological products 2 

(biopharmaceuticals) 3 

(バイオテクノロジー応用医薬品（バイオ医薬品）の4 

品質確保の基本的考え方) 5 

Introduction 6 

This document provides general principle to ensure the 7 

quality of biotechnological products (hereinafter referred to 8 

as “biopharmaceuticals”) focusing on the elements peculiar 9 

to biopharmaceuticals on the basis of the recommendations 10 

in a series of so-called Q-quartet guidelines from ICH Q8 11 

to Q11 and those in Q5A to Q5E and Q6B guidelines1-6) on 12 

the quality of biopharmaceuticals. The general concepts for 13 

assurance of drug substances and drug products are de-14 

scribed in the General Information, G10 “Basic Concepts 15 

for Quality Assurance of Drug Substances and Drug Prod-16 

ucts”.  17 

The principles of this General Information apply to bio-18 

pharmaceuticals: proteins and peptides, their derivatives, 19 

and products of which they are components. These proteins 20 

and polypeptides are produced from recombinant or non- 21 

recombinant cell-culture expression systems. The princi-22 

ples outlined in this document may also apply to other types 23 

of biotechnological/biological products.  24 

In the case of biopharmaceuticals, an inherent degree of 25 

structural heterogeneity occurs in molecular structure due 26 

to the biosynthetic processes by living organisms to pro-27 

duce them. In addition to post-translational modification 28 

such as glycosylation, they may receive various modifica-29 

tions such as oxidation and deamidation during the produc-30 

tion process and storage periods. Impurities that may re-31 

main in the drug substance of biopharmaceuticals include 32 

those with molecular diversity, such as proteins derived 33 

from cells used for production, and there is a risk of con-34 

tamination such as viruses. Such quality profiles can vary 35 

due to various factors on the manufacturing process. 36 

In order to ensure the quality of biopharmaceuticals, it is 37 

necessary to establish an appropriate quality control strat-38 

egy in consideration of the above characteristics. “Basic 39 

Concepts for Quality Assurance of Drug Substances and 40 

Drug Products” described in General Information G10 is 41 

useful for this. First, the quality attributes are clarified by 42 

thorough characteristic analysis. Then, identify the critical 43 

quality attributes (CQAs) in consideration of the quality 44 

target product profile (QTPP), and construct a quality con-45 

trol strategy to keep the CQAs within the appropriate 46 

ranges, limits and distributions. If the manufacturing pro-47 

cess is to be changed during the development period or the 48 

post-marketing period, conduct comparability exercise of 49 

before and after the change made in the manufacturing pro-50 

cess, and check the validity of the change by verifying that 51 

the change will not have adverse impact on the quality, 52 

safety and efficacy of the drug product. New manufacturing 53 

and analytical technology of biopharmaceuticals are con-54 

tinuously being developed day by day, and desired to be 55 

utilized for continuous improvement of product quality 56 

throughout the product life cycle. 57 

1.  Quality evaluation and control of biopharmaceuti-58 

cals 59 

1.1.  Quality evaluation 60 

1.1.1.  Characterization 61 

Pharmaceutical characterization is an essential step in 62 

identifying CQAs and establishing quality control strate-63 

gies. In the characterization of biopharmaceuticals, detailed 64 

analysis is performed as much as possible for the structure 65 

and physicochemical properties, biological activity, molec-66 

ular variants of a desired product, process-related impuri-67 

ties, and so on. The desired product is the protein which has 68 

an expected structure and is expected from the DNA se-69 

quence, the protein which is expected from appropriate 70 

post-translational modification, and/or expected from the 71 

intended downstream processing/modification. Among the 72 

molecular variants of the desired product, those with prop-73 

erties comparable to the desired product with respect to bi-74 

ological activity, efficacy and safety can be classified as 75 

product-related substances. Otherwise, those without the 76 

same properties can be classified as product-related impu-77 

rities. The active ingredient consists of the desired product 78 

and the product-related substances, and generally, the ac-79 

tive ingredient of biopharmaceuticals has heterogeneity 80 

(Fig. 1). 81 
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Fig. 1  Components of biopharmaceuticals. 93 

*In biopharmaceuticals, the drug substance contains ex-94 

cipients such as buffer solution components for stabiliza-95 

tion of the active ingredient. 96 
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a.  Structure and Physicochemical Properties 97 

Analyzes amino acid sequence and amino acid composi-98 

tion, terminal amino acid sequence, sulfhydryl group and 99 

disulfide bond, carbohydrate composition and structure, 100 

glycation, oxidation, deamidation, and so on. Oligosaccha-101 

rides in glycoproteins are associated with stabilization of 102 

structure, biological activity, antigenicity and pharmacoki-103 

netics, and their profiles are susceptible to variations of 104 

manufacturing process. It is necessary to analyze in detail 105 

by monosaccharide analysis, oligosaccharide analysis/oli-106 

gosaccharide profiling, glycopeptide analysis, glycoform 107 

analysis etc. Molecular variants such as oxidized and de-108 

amidated forms may be analyzed by peptide mapping. The 109 

charge profiles may be evaluated by ion exchange chroma-110 

tography or isoelectric focusing. The molecular heteroge-111 

neity occurs not only during the culture process but also 112 

during subsequent manufacture and storage of the drug 113 

substance and drug product. Therefore, scientific under-114 

standing of the manufacturing process obtained by charac-115 

terizing the degree of heterogeneity and profile, and evalu-116 

ating the influence of the variations in process parameters 117 

on the degree of heterogeneity, will be effective to maintain 118 

the constancy of the manufacturing process. In addition, by 119 

setting specifications as needed, consistency between lots 120 

can be assured. 121 

Physicochemical properties are analyzed in terms of mo-122 

lecular weight, molecular size, molar absorbance coeffi-123 

cient, etc. Information on the secondary structure and 124 

higher-order structure of the desired product can be ob-125 

tained by spectroscopic methods such as circular dichroism, 126 

Fourier transform infrared absorption spectrum and NMR. 127 

b.  Biological activities 128 

Biological activity is an indicator of the specific ability 129 

or capacity of a product to achieve a defined biological ef-130 

fect. It is difficult to determine higher-order structure by 131 

physicochemical analysis, because that an active ingredient 132 

of biopharmaceutical is a large molecule having complex 133 

structure, and is a mixture of various molecular species as 134 

mentioned above. Therefore, the confirmation that the bio-135 

pharmaceutical has an expected structure is usually ob-136 

tained by biological activity. Biological assays for measur-137 

ing biological activity include biochemical assays (meas-138 

urement of enzyme activity, measurement of binding activ-139 

ity, etc.), cell culture-based biological assays, animal-based 140 

biological assays, and so on. The tests are selected by con-141 

sidering characteristics of active ingredient, mechanism of 142 

action and its efficacy to the disease to be treated. For ex-143 

ample, enzyme activity in the case of enzymes, cell prolif-144 

eration activity in the case of growth factors, antigen bind-145 

ing activity, antigen neutralizing activity, antibody depend-146 

ent cytotoxicity, and complement dependent cytotoxicity 147 

etc. in the case of antibodies, are evaluated. 148 

In biological assays, the potency is expressed as a unit or 149 

relative activity (%) to the standard by comparing the re-150 

sponse obtained from the sample to that from the standard. 151 

The potency is the quantitative measure of biological activ-152 

ity based on the attribute of the product which is linked to 153 

the relevant biological properties, and is expressed in 154 

"units". The biological activity used for potency measure-155 

ment should, in principle, be the same as or similar to that 156 

expected in the clinical situation. The correlation between 157 

the expected clinical response and the activity in the bio-158 

logical assay should be established in pharmacodynamic or 159 

clinical studies. 160 

c.  Molecular Variants of desired product (product-related 161 

substances and product-related impurities) 162 

In the characterization of drug substance and drug prod-163 

uct, we analyze as much as possible such as the structure, 164 

biological activity and binding activity of the contained 165 

molecular variants. In products with large molecular 166 

masses and complex structures, it is often difficult to 167 

clearly separate the product-related substances and prod-168 

uct-related impurities, and it is difficult to control the pro-169 

portion of individual molecular variants in the drug sub-170 

stance and the drug product. In such cases, profiles (oligo-171 

saccharide profiles and charge profiles) obtained by appro-172 

priate analytical methods should be clarified. Typical mo-173 

lecular variants classified as product-related impurities are 174 

aggregates (multimers) and fragments. In addition, deami-175 

dated, isomerized, oxidized, mismatched S-S linked disul-176 

fide bond mismatched, glycated forms, etc. may be consid-177 

ered as impurities derived from the desired product. Aggre-178 

gates and fragments are evaluated for their content by size 179 

exclusion chromatography, SDS polyacrylamide gel elec-180 

trophoresis, SDS capillary gel electrophoresis, and so on. 181 

d.  Process-related impurities 182 

The process-related impurities are classified into those 183 

derived from cell substrates (e.g., host cell proteins and 184 

host cell DNA), impurities derived from cell cultures (e.g., 185 

antibiotics and insulin), impurities derived from down-186 

stream processing  such as extraction, separation, pro-187 

cessing, purification and formulation steps (ligands solid 188 

support for chromatography such as protein A, enzymes, 189 

chemical modification reagents, solvents, etc.). Regarding 190 

process-related impurities, if it is possible to guarantee that 191 

impurities are constantly removed by the setting of in-pro-192 

cess tests and/or control of process parameters, in some 193 

cases, it is not necessary to set specifications for drug sub-194 

stances and drugs product. Particular attention should be 195 

given to process-related impurities that exhibit pharmaco-196 

logical activity and may have immunogenicity. 197 

1.1.2. Identification of CQA 198 

For each quality attribute revealed by the pharmaceutical 199 

characterization, risk priority is estimated with respect to 200 
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the effect and uncertainty that their variation has on effi-201 

cacy and safety, and then the CQAs to be controlled are 202 

identified. For example, in many cases, from the viewpoint 203 

of 1. biological activity or efficacy, 2. pharmacokinetics, 3. 204 

immunogenicity, 4. safety, if the product of the score of ef-205 

fect and the score of uncertainty for each attribute is above 206 

a certain value, that attribute is identified as CQA. Risk pri-207 

ority can also be estimated from the severity and probabil-208 

ity of their impact on efficacy and safety. 209 

1.2.  Construction of quality control strategy 210 

 The quality control strategy defines a set of controls to 211 

bring the CQAs within appropriate limits, ranges and dis-212 

tributions. Quality control strategies include such as raw 213 

material control, manufacturing process control, specifica-214 

tions and stability testing. Acceptable ranges and target 215 

management criteria of CQAs are set based on characteri-216 

zation results, lot analysis results based on specifications, 217 

stability tests results, and clinical tests results, and so on. In 218 

stability testing, the analytical results of the quality attrib-219 

utes (i.e. the proportion of molecular variants such as frag-220 

ments, oxidized forms and deamidated forms) and biologi-221 

cal activity of the forced degradation samples in the stress 222 

stability testing and accelerated stability testing, are useful 223 

for setting the tolerance of each CQA and the control stand-224 

ard. In the course of developing the manufacturing process 225 

of biopharmaceuticals, identify the raw material character-226 

istics and process parameters affecting the CQAs, and con-227 

struct the control method of the manufacturing process so 228 

that the CQAs are within the target range. Based on these 229 

results, construct an appropriate control strategy consisting 230 

of raw material specifications, process parameter control, 231 

in-process testing, drug substance or drug product specifi-232 

cations. 233 

1.2.1.  Raw materials control 234 

Raw materials for biopharmaceuticals include cell banks, 235 

media used in culture processes, media additives, resins 236 

used in purification processes, buffers, washing solutions, 237 

filters, etc. and they also include PEGylation reagents used 238 

in the modification process, additives used in the formula-239 

tion process, and the like. 240 

a.  Evaluation and Control of Cell Bank (including evalu-241 

ation of gene expression construct) 242 

Cell substrates are generally controlled in a two-tiered 243 

cell bank, where Working Cell Banks are prepared from a 244 

Master Cell Bank, and their characteristics are clarified by 245 

conducting characterization and purity tests. Also, confirm 246 

that the cell substrate is appropriate for pharmaceutical pro-247 

duction. In addition, the same evaluation is performed at 248 

the upper limit of in vitro cell age that can be used for pro-249 

duction, and the stability of the cell substrate during the 250 

culture period is confirmed. In the purity test, it is evaluated 251 

that the cell bank is not contaminated with adventitious mi-252 

crobial contaminants (see 1.2.3 for virus). In the character-253 

ization, cell morphology, viable cell number, expression of 254 

target protein, etc. are evaluated. In the case of a cell line 255 

to which a gene expression construct is introduced, the 256 

gene expression construct should be evaluated for copy 257 

number and insertions or deletions, and cording sequence 258 

of desired protein, etc.  259 

b.  Control of other raw materials 260 

Raw materials used in the manufacturing process are 261 

used after confirming that they fulfill the criteria for their 262 

intended use. When using raw materials derived from hu-263 

mans or animals, such as serum and enzymes, make sure 264 

that they meet the “Biological Raw Material Standards”. 265 

1.2.2.  Manufacturing process control 266 

The manufacturing process of biopharmaceuticals con-267 

sists mainly of drug substance process containing culture 268 

process and purification process, and formulation process. 269 

Because process parameters of culture process and purifi-270 

cation process may affect the heterogeneity profile and im-271 

purity profile, etc., sufficient understanding of manufactur-272 

ing process and the construction of appropriate control 273 

methods (setting and evaluation of process parameters, in-274 

process test etc.) are essential for quality consistency. The 275 

constructed manufacturing process is qualified by process 276 

validation/ evaluation. Process validation is usually per-277 

formed on a commercial-scale, however it can be per-278 

formed on a small-scale model that has been qualified for 279 

investigating the ability to remove and inactivate virus and 280 

the number of reuses of purification columns and so on. 281 

a.  Process Parameter Control 282 

The process parameters to be controlled and their control 283 

ranges in each manufacturing process are set based on the 284 

previous manufacturing results and univariate experiments, 285 

or on the relationships between the process parameters and 286 

the CQAs clarified by a systematic method. That is, when 287 

developing a manufacturing process, any method will clar-288 

ify the degree of influence of each process parameter on 289 

each CQA, and the management range of each process pa-290 

rameter is set so that each CQA does not exceed the allow-291 

able range. As an example of process parameters to be con-292 

trolled, in the culture process, temperature, medium addi-293 

tives concentration, dissolved oxygen concentration, dis-294 

solved carbon dioxide concentration, pH, stirring speed, 295 

culture time, etc., and in the purification process, column 296 

size, loading amount, buffer solution composition, flow ve-297 

locity, etc. can be mentioned. The tolerance range of puri-298 

fication process parameters is set in consideration of the in-299 

fluence on the heterogeneity profile and the impurity re-300 

moval efficiency. In addition, it is important to ensure that 301 

the characteristics of each process, such as cell density and 302 
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viability in the culture process and recovery rate in the pu-303 

rification process, fall within a certain range. Processes that 304 

have a particularly large impact on quality are regarded as 305 

critical processes. Major examples of critical processes in-306 

clude production culture processes, virus inactivation and 307 

removal processes, and affinity chromatography processes. 308 

b.  In Process Tests 309 

In the quality control of biopharmaceuticals, in-process 310 

tests are considered possible or appropriate to control con-311 

tamination with such as process-related impurities, viruses 312 

and adventitious infectious factors. Examples of in-process 313 

testing include adventitious virus test after production cul-314 

ture, filter integrity tests of virus removal filters and sterile 315 

filters, testing for process-related impurities such as host 316 

cell proteins and host cell DNA, bioburden test, and so on. 317 

In-process tests, as same as specifications, are also evalu-318 

ated for validity by analytical method validation. 319 

1.2.3.  Evaluation and control of contaminant 320 

Contaminants are substances that should not be present 321 

in manufacturing processes, such as adventitious chemicals, 322 

biochemical materials, or microorganisms. From the view-323 

point of ensuring safety, contaminants should be strictly 324 

avoided, and after constructing an appropriate manufactur-325 

ing process, and, as mentioned above, it should be appro-326 

priately controlled by raw material control, in-process test-327 

ing or specifications. 328 

Viruses may contaminate as an adventitious factor from 329 

production processes and may be present as an endogenous 330 

factor in cell substrates used. The following three major 331 

complementary approaches are taken as rational measures 332 

to prevent the virus contamination specific to products us-333 

ing biological origin and to ensure the safety. 1) Selecting 334 

and testing cell lines and other raw materials that contain 335 

media components to deny the presence of viruses that may 336 

be infectious or pathogenic to humans. 2) Assessing the ca-337 

pacity of production processes to clear infectious viruses. 338 

3) Testing the product at appropriate steps of production for 339 

absence of contaminating infectious viruses. The details are 340 

described in General Information: “Basic Requirements for 341 

Viral Safety of Biotechnological/Biological Products listed 342 

in Japanese Pharmacopoeia”. 343 

1.2.4.  Specifications 344 

a.  Setting Basis of Specification 345 

The items and test methods adopted for the specification 346 

differ depending on the quality control strategy established. 347 

It is necessary to clarify the setting basis of the tolerance 348 

limits/acceptance criteria. The tolerance limits/acceptance 349 

criteria are set on the basis of the data obtained from lots 350 

used in clinical trials, the data obtained from lots used to 351 

indicate the consistency of production, stability test data, 352 

and appropriate data in the product development stages. 353 

Additionally, the basis of the setting should be shown. 354 

b.  Description 355 

It qualitatively defines the physical state (e.g., solid, liq-356 

uid), color and transparency of a drug substance and drug 357 

product. 358 

c.  Identification test 359 

Set up specific tests based on the structural features and 360 

specific properties of an active ingredient(s). In order to 361 

confirm the identity, not less than two types of tests (phys-362 

ical and chemical test, biological test, immunochemical test, 363 

etc.) are usually to be set up for a drug substance. For a drug 364 

product, one type of test may be sufficient, but some prod-365 

ucts may require more than one type of test. 366 

d.  Specific physical and/or chemical values 367 

The quality attributes to be set as the specific physical 368 

and/or chemical values include oligosaccharide, charge, 369 

molecular mass/size, and so on. In the case where the prod-370 

uct-related substances and the product-related impurities 371 

are difficult to separate and can not be set as the purity tests, 372 

the heterogeneity profiles are specified as the physical 373 

and/or chemical values. Typical examples include oligo-374 

saccharide profiles and charge profiles. In addition, set the 375 

specification for characteristics that are important in ensur-376 

ing the quality of a drug substance and drug product. Ex-377 

amples of the items include pH and osmotic pressure, etc. 378 

e.  Purity test 379 

Purity is usually assessed by a combination of analytical 380 

methods. In the selection and optimization of test methods 381 

for impurities, emphasis should be placed on separating or 382 

identifying the desired product and product-related sub-383 

stances from impurities (product-related impurities and 384 

process-related impurities). 385 

f.  Biological activities 386 

Specifications for biopharmaceuticals should usually 387 

contain the tests for biological activity. Considering the ac-388 

tion mechanism of the active ingredient, a suitable one of 389 

the methods used for the characterization is set as a biolog-390 

ical activity test. The tolerance limit is expressed in 391 

units/mL when the potency in the solution is used as an in-392 

dex, and when using the potency per protein amount as an 393 

index, it is expressed in units/mg. The potency per amount 394 

of protein is called the specific activity. Besides these, the 395 

specific activity may be compared with a standard material, 396 

and this may be expressed as a percentage (%) to obtain a 397 

tolerance limit. In recent years, there has been an increasing 398 

number of cases where the ratio (%) of specific activity to 399 

a standard material is set as a tolerance limit without setting 400 

a unit. 401 

g.  Assay 402 

The content of active ingredient contained in a drug sub-403 

stance and drug product is expressed as protein content 404 

(mass) or potency (unit). As it is an critical factor of prod-405 

uct quality, measure it using an appropriate quantitative 406 
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method. For tests to determine the protein content, the 407 

methods described in the General Information “Total Pro-408 

tein Assay”, the method comparing peak areas with the 409 

standard material using HPLC, etc. are used. A biological 410 

activity test is used to determine the potency. 411 

If physicochemical testing has provided sufficient phys-412 

icochemical information on the product, including infor-413 

mation on higher order structure, and proper correlation 414 

with biological activity has been well demonstrated, in ad-415 

dition, if the manufacturing experience is well established, 416 

biological activity tests for determining potency can be re-417 

placed by physicochemical testing. For insulins, etc., the 418 

content (unit) of the active ingredient in a sample is deter-419 

mined by comparing the peak area with the standard mate-420 

rial indicated by the unit by the quantitative method using 421 

HPLC. 422 

h.  Tests for preparations 423 

Conduct tests for preparations according to the dosage 424 

form. Since most biopharmaceuticals are injections, steril-425 

ity test, bacterial endotoxin test, test for extractable volume 426 

of parenteral preparations, insoluble particulate matter test 427 

for injections and foreign insoluble matter test for injec-428 

tions, content uniformity test, etc. are conducted. 429 

1.2.5.  Stability testing 430 

a.  Conditions of stability testing 431 

The shelf life of biopharmaceuticals is usually set based 432 

on the actual storage period of the product to be applied and 433 

on the results of long term testing at actual storage temper-434 

atures. The accelerated testing and the stress testing can 435 

provide supplementary information for setting the shelf life 436 

and useful information for elucidating the mechanism of 437 

quality change, as well as evaluating the validity of the an-438 

alytical methods and the influence of storage conditions 439 

such as during transportation. 440 

b.  Attributes to be evaluated 441 

During the storage of biopharmaceuticals, the bioactivity 442 

may decrease and the physicochemical properties may 443 

change, so it is necessary to comprehensively evaluate the 444 

quality characteristics by various analytical methods. In the 445 

stability testing, usually, adopting the appropriate attributes 446 

and tests used in characterization, evaluate the changes ac-447 

cording to the characteristics of the product, such as bio-448 

logical activity, molecular heterogeneity, and product-re-449 

lated impurities. 450 

2.  Comparability of biopharmaceuticals subject to 451 

changes in their manufacturing process 452 

When changing the manufacturing process of biophar-453 

maceuticals, evaluation work on compatibility will be car-454 

ried out in order to ensure the quality, efficacy and safety 455 

of the drug product produced by the changed manufactur-456 

ing process. The demonstration of comparability does not 457 

necessarily mean that the quality attributes of the pre-458 

change and post-change product are identical, but that they 459 

are highly similar and that the existing knowledge is suffi-460 

ciently predictive to ensure that any differences in quality 461 

attributes have no adverse impact upon safety and efficacy 462 

of the drug product. However, where the relationship be-463 

tween specific quality attributes and safety or efficacy has 464 

not been established, it might be appropriate to include a 465 

combination of quality, nonclinical, and/or clinical studies 466 

in the comparability exercise. 467 

2.1.  Considerations for the comparability exercise 468 

The extent to which the test to prove the compatibility 469 

before and after the change should be conducted is consid-470 

ered on the production step where the changes are intro-471 

duced, on the potential impact of the changes on the quality 472 

characteristics, on the suitability of the analytical tech-473 

niques used, and on the relationship between quality attrib-474 

utes and safety or efficacy based on overall nonclinical and 475 

clinical experience. The judgment of product comparability 476 

should be done by considering characterization data, stabil-477 

ity data providing insight into potential product differences 478 

in the changes and the degradation of the protein, and data 479 

of lots used for demonstration of manufacturing con-480 

sistency. The historical data that provide insight into 481 

changes of quality attributes with respect to safety and ef-482 

ficacy following manufacturing process change, and non-483 

clinical or clinical characteristics of the drug product and 484 

its therapeutic indications should also be considered. 485 

2.2.  Quality considerations 486 

By re-executing all or part of the characterization that 487 

has already been carried out (if it is a part, it is necessary to 488 

explain its appropriateness), compare the quality character-489 

istics before and after the change directly, to obtain the data 490 

needed to determine the comparability. However, it is nec-491 

essary to evaluate the meaning of the difference by addi-492 

tional characterization, such as when heterogeneity and/or 493 

impurity profile are found before and after the change. 494 

Even when evaluating the same quality attributes, it is nec-495 

essary to apply multiple analysis methods and analysis 496 

methods having different measurement principles, and de-497 

vise to be able to detect the change of the quality character-498 

istics that may occur due to the change of manufacturing 499 

process. In addition, changes in the manufacturing process, 500 

even minor one, may affect the stability of the product, so 501 

when changing the manufacturing process that possibly af-502 

fect the quality characteristics, also evaluate the influence 503 

on the stability of the product. 504 

2.3.  Manufacturing process considerations 505 

Confirm that the process controls in the modified process 506 

provide at least similar or more effective control of the 507 

product quality, compared to those of the original process. 508 

A careful consideration of potential effects of the planned 509 

change on steps downstream and quality attributes related 510 
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to these steps is extremely important. The modified process 511 

steps should be re-evaluated and/or re-validated, as appro-512 

priate. 513 

References 514 

1) ICH: Guideline for Q5A (R1), Viral Safety Evalua-515 

tion of Biotechnology Products Derived from Cell 516 

Lines of Human or Animal Origin. 517 

2) ICH: Guideline for Q5B, Quality of Biotechnological 518 

Products: Analysis of the Expression Construct in 519 

Cells Used for Production of R-DNA Derived Protein 520 

Products. 521 

3) ICH: Guideline for Q5C, Quality of Biotechnological 522 

Products: Stability Testing of Biotechnological/Bio-523 

logical Products. 524 

4) ICH: Guideline for Q5D, Derivation and Characteri-525 

zation of Cell Substrates Used for Production of Bio-526 

technological/Biological Products. 527 

5) ICH: Guideline for Q5E, Comparability of Biotech-528 

nological/Biological Products Subject to Changes in 529 

Their Manufacturing Process. 530 

6) ICH: Guideline for Q6B, Specifications: Test Proce-531 

dures and Acceptance Criteria for Biotechnologi-532 

cal/Biological Products. 533 

 534 


