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Excipients - Important Components of Medicines
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USP Collaborative Efforts to Update Excipient Quality 

▸Many tests were outdated, wet chemistry or 
non-specific and/or not reliable in their 
quantitation. 

– Lack of specificity of the Identification test (s).

– Some excipients are well characterized in 
traditional applications in terms of their chemistry; 
however, they need additional characterization in 
some of the newer applications.

– Use in Complex Drug Products, e.g., excipients for 
Parenteral Drug Products ( Long acting 
injectables), vaccines, advanced biologics, 
therapeutics, etc.​

https://www.usp.org/get-involved/partner/monograph-modernization-history;  https://www.usp.org/sites/default/files/usp/document/get-
involved/monograph-modernization/2010-11-16-letter-from-fda-task-group.pdf 

https://www.usp.org/get-involved/partner/monograph-modernization-history
https://www.usp.org/sites/default/files/usp/document/get-involved/monograph-modernization/2010-11-16-letter-from-fda-task-group.pdf
https://www.usp.org/sites/default/files/usp/document/get-involved/monograph-modernization/2010-11-16-letter-from-fda-task-group.pdf


DEG

Contamination

/Adulteration 1969-

1990

1992-

1998

Sulfanilamide Elixir; 

DEG adulteration (107)

Resulted in the 

implementation of the 

FD&C Act in 1938

1937 - USA

DEG/EG 

Contamination

/Aduteration

1969: South Africa- 

Sedative formulated 

with DEG (7)

1985: Spain-Silver 

sulfadiazine topical 

application (5)

1986: India- Medicinal 

glycerin laced with DEG 

(14)

1990: Nigeria- 

Acetaminophen syrup 

containing DEG (some 

sources say 200 deaths) 

(40)

1990: Bangladesh-

Acetaminophen syrup 

containing DEG (339)

1969-1990
1992: Argentina- 

Propolis Syrup (for 

mild upper respiratory 

infections)

(29)

1995/6: Haiti- 

Cough medicine 

containing DEG (85)

1998: India- 

Cough medicine and 

acetaminophen syrup 

containing DEG (41)

1992-1998

2006-

2009

2006: Panama-Cough 

and anti-allergy syrup 

containing DEG (46)

2006: China- 

Armillarisin-A 

contaminated with 

DEG (12)

2006/7: USA- 

Toothpaste containing 

DEG

2007: Panama-

Toothpaste containing 

DEG

2008/9: Nigeria- 

Teething formula 

contaminated with 

DEG from propylene 

glycol (84)

2009: Bangladesh- 

Paracetamol syrup for 

children adulterated 

with diethylene glycol 

(24)

2006
2022: Gambia- 

Contamination in 

cough syrups 

manufactured by an 

India company

2022: Indonesia-

Contamination in 

cough syrups, 

resulting from use of 

glycerin that was not 

suitable for pharma 

use and potentially 

entered the supply 

chain due to 

mislabeling

2022

2023

2023: Uzbekistan-

Contamination in 

cough syrups 

manufactured by 

another India 

company, potentially 

due to contaminated 

propylene glycol 

supplied by a local 

excipient manufacturer

2023: Marshall 

Islands-Guaifenesin 

Syrup TG Syrup 

identified in the 

Marshall Islands and 

Micronesia

2023

1937

2024: WHO alert

regarding falsified 

propylene glycol found 

by the Drug 

Regulatory Authority 

of Pakistan. 

2024: DEG 

contamination of 

cough syrups in Kenya. 

2024: NAFDAC 

recalled cough syrups 

made by Johnson & 

Johnson in South 

Africa.  

2024

DEG/EG Contamination/Adulteration



WHO Alert and FDA May 2023 Guidance

https://www.regulations.gov/document/FDA-2023-D-1573-0001
https://www.who.int/news/item/23-01-2023-who-urges-action-to-protect-

children-from-contaminated-medicines

https://www.who.int/news/item/23-01-2023-who-urges-action-to-protect-children-from-contaminated-medicines
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/testing-glycerin-propylene-glycol-maltitol-solution-hydrogenated-starch-hydrolysate-sorbitol
https://www.regulations.gov/document/FDA-2023-D-1573-0001
https://www.who.int/news/item/23-01-2023-who-urges-action-to-protect-children-from-contaminated-medicines
https://www.who.int/news/item/23-01-2023-who-urges-action-to-protect-children-from-contaminated-medicines


▸Publicly available warning 

letters issued by US FDA 

recently. For example,
– Champaklal Maganlal Homeo Pharmacy

(MAY 18, 2023)

– Lex Inc. (AUGUST 17, 2023)

– Green Pharmaceutical Co. (AUGUST 23, 2023)

– Dextrum Laboratories Inc. (DECEMBER 07, 
2023)

– Woorilife & Health (DECEMBER 28, 2023)

– Prime Lab LLC (JANUARY 02, 2024)

– Higley Industries, Inc. (FEBRUARY 22, 2024)

- Betone S.A. de C.V. (MARCH 21, 2024)

- Kilitch Healthcare India (MARCH 28, 2024)

- FirstCham Co., Ltd. (APRIL 03, 2024)

- C&T Dream Co., Ltd. (APRIL 11, 2024)

Recent US FDA warning letters

https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/champaklal-maganlal-homeo-pharmacy-private-limited-656743-05182023
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/dextrum-laboratories-inc-666442-12072023
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/green-pharmaceutical-co-ltd-663544-08232023
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/dextrum-laboratories-inc-666442-12072023
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/dextrum-laboratories-inc-666442-12072023
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/woorilife-health-672936-12282023
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/prime-lab-llc-667057-01022024
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/higley-industries-inc-669170-02222024
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/betone-sa-de-cv-674299-03212024
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/kilitch-healthcare-india-limited-672956-03282024
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/firstcham-co-ltd-672903-04032024
https://www.fda.gov/inspections-compliance-enforcement-and-criminal-investigations/warning-letters/ct-dream-co-ltd-678300-04112024


USP DEG/EG Efforts and Progress

2 0 0
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2 0 0 7 2 0 1 0

2007-2010: DEG/ED ID tests were included 

in the following SIX monographs:
1. Glycerin

2. Propylene Glycol

3. Sorbitol Solution

4. Noncrystallizing Sorbitol Solution

5. Sorbitol Sorbitan Solution

6. Maltitol Solution
NMT 0.10% for EG and NMT 0.10% for DEG

2007/04/25

FDA letter: 

Add 

DEG/EG 

test to the 

ID section 

of Glycerin 

monograph

FDA letters: Add 

DEG/EG ID 

test  2009/01/19: 

Propylene Glycol, 

3  Sorbitol Solutions 

and Maltitol Solution

2 0 2 3 / 2 2 0 2 3 / 5

2023/02/10

FDA letter: 

Add DEG/EG ID 

test to
1) Polyethylene 

Glycol

2) Polyethylene 

Glycol 40 Castor 

Oil

FDA Guidance 

May 2023
Testing of Glycerin, 

Propylene Glycol, Maltitol 

Solution, Hydrogenated 

Starch Hydrolysate, 

Sorbitol Solution, and other 

High-Risk Drug 

Components for Diethylene 

Glycol and 

Ethylene Glycol 

USP 

DEG/EG 

Tool Kit

Ongoing USP 

Collaboration with 

sponsors/FDA lab to 

develop appropriate 

DEG/EG ID tests for 

different PEG types..

2 0 11 - 2 0 1 3

Stakeholder 

submitted the 

DEG/EG ID 

test method 

for HSH 

monograph 

2013

7. Hydrogenated 

Starch 

Hydrolysate 

NMT 0.10% for 

EG and NMT 0.10% 

for DEG

2 0 1 3 - 2 0 1 4

2014

General Chapter 

<469> Ethylene 

Glycol, Diethylene 

Glycol, and 

Triethylene Glycol 

in Ethoxylated 

Substances
No acceptance criteria

Ethoxylated 

material 

manufacturers 

submitted the 

methodologies to 

analyze DEG/EG 

process impurities 

for 17 excipients

https://www.usp.org/impurities/diethylene-glycol-resources
https://www.usp.org/impurities/diethylene-glycol-resources
https://www.usp.org/impurities/diethylene-glycol-resources


▸ On Feb. 10, 2023, USP received a letter from the US FDA that requests to include the Limit of 

Ethylene Glycol (EG)/Diethylene Glycol (DEG) test in the Identity sections of excipient 

monographs:

– Polyethylene Glycol (PEG)

– Polyethylene Glycol 40 Castor Oil 
▸ In the current NF Polyethylene Glycol (PEG) monograph, the DEG/EG tests appear under the 

Impurities section and only for molecular weights (MW) up to 1000.

▸ FDA suggests that USP include DEG/EG tests for all PEG grades, including MW > 1000.

▸ In addition, FDA recommends that USP consider similar revisions to other USP/NF monographs 

that include a test for DEG and EG.

FDA Recent Letter (Feb. 10, 2023)

https://www.usp.org/sites/default/files/usp/document/get-involved/monograph-
modernization/fda-letter_dietheylene-glycol_ethylene-glycol_jenny-liu.pdf

https://www.usp.org/sites/default/files/usp/document/get-involved/monograph-modernization/fda-letter_dietheylene-glycol_ethylene-glycol_jenny-liu.pdf
https://www.usp.org/sites/default/files/usp/document/get-involved/monograph-modernization/fda-letter_dietheylene-glycol_ethylene-glycol_jenny-liu.pdf
https://www.usp.org/sites/default/files/usp/document/get-involved/monograph-modernization/fda-letter_dietheylene-glycol_ethylene-glycol_jenny-liu.pdf


Polyethylene Glycol NF – Current Status
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➢ Current NF Polyethylene Glycol monograph

✓ No identification test

✓ Impurity section: two DEG/EG test methods for MW ≤ 1000

1) A packed gas-chromatography (GC) column method for MW < 450 

▪ (NMT 0.25% of the sum of DEG/EG)

2) A UV method for MW 450 -1000 

• (NMT 0.25% of the sum of DEG/EG)

✓ There are 44 grades in the current NF PEG monograph, covering MW up to 8000.

✓ There is a separate USP Polyethylene Glycol 3350 monograph. (It has a DEG/EG impurity test.)

✓ USP plans to develop a separate Polyethylene Glycol 20000 monograph.



Challenges (1) - Methodologies
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USP Polyethylene Glycol Issues Possible Solution

• DEG/EG test for PEG MW < 450

✓ A packed gas-chromatography 

(GC) method for impurity analysis

Packed GC columns are 

difficult to purchase now.

Collaborate with stakeholders to 

develop a new capillary GC method 

to be suitable for the DEG/EG ID 

test in PEG MW <= 1000

• DEG/EG test for PEG MW 450 -1000

✓ An ultra-violet (UV) method for 

impurity analysis

Tedious procedure, less 

accuracy, lack of capable 

analyst to perform the test, 

etc.

• DEG/EG test for PEG MW > 1000

✓ FDA suggests to include 

a DEG/EG test

No DEG/EG method in the 

current monograph

Collaborate with stakeholders to 

develop a new gel permeation 

chromatography (GPC) method for 

PEG MW > 1000



Challenges (2) – Acceptance Criteria

13

➢ Acceptance Criteria: 

▪ The current PEG monograph: NMT 0.25% of sum of EG and DEG.

▪ The FDA 2023 Guidance: NMT 0.10% of DEG and NMT 0.10% of EG

➢ Polyethylene glycol is manufactured by addition - polymerizing ethylene oxide to ethylene 

glycol or diethylene glycol in the presence of an alkali catalyst with heating under elevated 

pressure.

➢ If the manufacturing process is not complete, more unreacted EG could be detected. As the 

PEG molecular weight increases, the amount of EG and DEG decreases.

➢ USP engaged stakeholders to provide batch data of EG and DEG levels in different PEGs, 

especially liquid and semi-solid PEGs (MW <= 1000).

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/testing-glycerin-propylene-glycol-maltitol-solution-hydrogenated-starch-hydrolysate-sorbitol


USP Activities to address FDA’s request on PEG

➢ Stepwise approach

✓ Step 1. Revise the PEG monograph to include the existing <469> DEG/EG test in the 

ID section via an accelerated revision process.
➢ A Notice for Intent to Revise (NITR) was posted on February 23, 2024.

➢ PEG monograph proposal was published in PF 50(3) [May - Jun. 2024]

✓ Step 2. Create a new general chapter to propose available DEG/EG tests. 

➢ A general chapter prospectus was posted on the USP website on Jan. 26th  for comment.

Determination of Diethylene Glycol and Ethylene Glycol in Polyethylene Glycol | USP-NF 

(uspnf.com) (Comment period ended on Feb. 29, 2024)

➢ A new general chapter <470> Determination of Ethylene Glycol, Diethylene Glycol, and 

Triethylene Glycol in Polyethylene Glycol will be published in PF 50(5) [Sep-Oct 2024].

https://www.uspnf.com/notices/peg-nitr-20240223
https://online.uspnf.com/uspnf/document/2_GUID-6E6D98A5-351E-4921-8CEB-1AC5F9C38C1E_40101_en-US?source=Search%20Results&highlight=polyethylene%20glycol
https://www.uspnf.com/notices/gc-470-prospectus-20240126
https://www.uspnf.com/notices/gc-470-prospectus-20240126


Polyethylene Glycol Proposal in PF 50(3)

➢ USP published the PEG monograph revision proposal via an accelerated revision process - 

interim revision announcement (IRA) in PF 50(3) [May-Jun. 2024] for a 3-month public 

comment period (ended on July 31, 2024). Due to comments received, an appropriate 

official date will be decided based on Expert Committee’s discussion.

✓ Methodologies

  - A validated GC method for PEG MW <= 1000 (Identification section)

  - A validated GPC method for PEG MW > 1000 (Impurity section)

✓ Acceptance Criteria
 -  Molecular weight 200–400: NMT 0.062% (620 µg/g) of ethylene glycol; NMT 0.25%  

(2500 µg/g) of the sum of ethylene glycol and diethylene glycol

- Molecular weight >400 to 1000: NMT 0.062% (620 µg/g) of ethylene glycol; NMT 

0.10% (1000 µg/g) of diethylene glycol

- Molecular weight > 1000: Ethylene glycol: NMT 0.062% (620 µg/g); Diethylene glycol: 

NMT 0.10% (1000 µg/g)

https://online.uspnf.com/uspnf/document/2_GUID-6E6D98A5-351E-4921-8CEB-1AC5F9C38C1E_40101_en-US?source=Search%20Results&highlight=polyethylene%20glycol


<470> Determination of Ethylene Glycol, Diethylene Glycol and Triethylene 

Glycol in Polyethylene Glycol (upcoming)

➢ A new general chapter <470> Determination of Ethylene Glycol, Diethylene Glycol and 

Triethylene Glycol in Polyethylene Glycol will be published in PF 50(5) [Sep.-Oct. 2024] for a 3-

month public comment.

✓ Methodologies

  - Four testing procedures will be proposed in addition to the existing GC-FID method in <469>

o Backflush

o Derivatization

o Shorter run time

o Lower temperature of column and detector

✓ Standalone analytical testing procedure-based chapter without acceptance criteria. 

Stakeholders can evaluate the equivalency and interchangeability of these methods 

and use them as alternative methods as necessary.  



The Pharmacopeial Discussion Group (PDG)

JP

(MHLW/PMDA)

EP
(EDQM)

USP

PDG Mission

To harmonize pharmacopeial standards while maintaining a constant level 

of science with the shared goal of protecting public health.

IPC



Monographs under PDG Harmonization

DEG/EG tests in different PDG pharmacopeias

Monograph USP European Pharmacopeia 

(EP)

Japanese Pharmacopeia 

(JP)

Indian Pharmacopeia 

(IP)

Glycerin • GC-FID: Identification test

• Acceptance criteria:

- EG: NMT 0.10%

- DEG: NMT 0.10%

• GC-FID: Impurity test

• Acceptance criteria:

- EG: NMT 0.10%

- DEG: NMT 0.10%

• GC-FID: Impurity test

• Acceptance criteria:

- EG: NMT 0.10%

- DEG: NMT 0.10%

• GC-FID: Impurity test

• Acceptance criteria:

- EG: NMT 0.10%

- DEG: NMT 0.10%

Propylene 

Glycol

• GC-FID: Identification test

• Acceptance criteria:

- EG: NMT 0.10%

- DEG: NMT 0.10%

• GC-FID: Impurity test

• Acceptance criteria:

- EG: NMT 0.062%

- DEG: NMT 0.10%

• GC-FID: Impurity test

• Acceptance criteria:

- EG: NMT 0.10%

- DEG: NMT 0.10%

• GC-FID: Impurity test

• Acceptance criteria:

- EG: NMT 0.10%

- DEG: NMT 0.10%

Polyethylene 

Glycol

PF 50(3) proposal:

• GC-FID Identification test – MW<=1000

• GPC Impurity test – MW >1000

• Acceptance criteria:

 MW 200–400:

- EG: NMT 0.062%

- Sum of EG and DEG:

 NMT 0.25%

 MW >400 to 8000:

- EG: NMT 0.062%

- DEG: NMT 0.10% 

• GC-FID: Impurity test

• Acceptance criteria:

- Sum of EG and DEG: NMT 

0.4%

• GC-FID: Impurity test

• Acceptance criteria:

- Sum of EG and DEG: NMT 

0.25%

No GC-FID DEG/EG test



Summary - Collaborations

- Global efforts

✓ - Regulators to enforce 

regulations 

✓ Pharmacopeias to ensure up-to-

date standards are available

✓ Industry comply with the cGMP 

requirements by implementing 

DEG/EG related compendial 

quality standards

▪ USP welcomes your suggestions, 

comments, methodologies and 

data.



To help the global 
community put an end to 
preventable deaths due to 
DEG contamination, USP is 
pleased to make a virtual 
toolkit for measuring and 
controlling levels of 
diethylene glycol available as 
a free resource to all 
interested stakeholders. The 
toolkit includes relevant 
chapters, monographs, and 
other resources.

USP toolkit for measuring and controlling levels of DEG

Download the toolkit here

https://www.usp.org/impurities/diethylene-glycol-resources


Webpage: https://www.usp.org/excipients

Contact: excipients@usp.org

Inquiry: NFMONOGRAPHS@usp.org 

mailto:excipients@usp.org
mailto:excipients@usp.org
mailto:NFMONOGRAPHS@usp.org
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