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History of ICH-M7

€ ICH steering committee approved to develop the ICH-M7 guideline on June 2010

4

ICH-M7 EWG initiated the discussion from Fukuoka meeting on November 2010

€ ICH-M7 draft guideline (Step 2) was developed in San Diego meeting on
November 2012

€ ICH-M7 final guideline (Step 4) was completed in Minneapolis meeting during
June 2014

€ ICH-M7 (R1) draft guideline (Addendum; Step 2) was developed on March 2015
(without F2F meeting)

€ ICH-M7 (R1) final guideline (Addendum; Step 4) was completed on March 2017
(without F2F meeting)

€ ICH-M7 (R2) maintenance EWG started from June 2017
€ ICH-M7 (R2) had F2F meeting in Charlotte on November 2018
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Topics in the Charlotte meeting

* Development of the 2" addendum for compound specific
acceptable intakes (Als) or permitted daily exposures
(PDEs) for new DNA reactive (mutagenic) impurities

o New data become available.

* Update M7 text on HIV

* Development of Question & Answer document to clarify
and address Quality and Safety issues

o Based on the experience gained from the application of M7-based
control strategies for mutagenic impurities from 2014, the M7(R2)
EWG intends to provide clarity and additional explanation to
encourage proper implementation of the M7 concepts.
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Status before the Charlotte meeting
Charlotte meeting is the 15t F2F meeting (Step 0)

* The M7guideline reached step 4 in Minneapolis meeting in 2014 after
several F2F meetings, and the M7(R1) guideline with addendum was
finalized in 2017 without F2F meetings.

* The M7(R2) EWG is currently undertaking maintenance of the
guideline to expand the addendum. The M7(R2) EWG has discussed
candidate chemicals as impurities for the second addendum.

* The M7(R2) EWG also requested approval from MC to update M7 text
and develop Questions and Answers for safety and quality topics in
the concept paper. After approval, M7(R2) EWG members compiled
iInformation identified by their regions before the F2F meeting.
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Progress made at the Charlotte meeting

Development of the 2"d Addendum

* A number of compounds are identified and selected for
which a monograph will be prepared.

* Other compounds are more appropriately discussed
under Q&A.

°* Remaining compounds are agreed they are outside the
scope of M7.

* Additional Qs and/or compounds may be submitted by
mid of January 2019.
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ICH-M7 (R1) 1st Addendum

INTERNATIONAL COUNCIL FOR HARMONISATION OF TECHNICAL Appendix 3: Addendum to ICH M7

REQUIREMENTS FOR PHARMACEUTICALS FOR HUMAN USE (ICH) L. L. o .
Application of the Principles of the ICH M7 Guideline to Calculation of

Compound-Specific Acceptable Intakes

ICH HARMONISED GUIDELINE TABLE OF CONTENTS
ASSESSMENT AND CONTROL OF DNA REACTIVE (MUTAGENIC) LIST OF ABBREVIATIONS 28
IMPURITIES IN PHARMACEUTICALS TO LIMIT POTENTIAL Introduction 30
CARCINOGENIC RISK Methods 32
M7(R1) Acceptable Intakes (Als) or Permissible Daily Exposures (PDEs) 38
Acrylonitrile (CAS# 107-13-1) 40
Aniline (CAS# 62-53-3) and Aniline Hydrochloride (CAS# 142-04-1) oo 46
Current Step 4 version Benzyl Chloride (a-Chlorotoluene, CAS# 100-44-7) 54
dated 31 March 2017 Bis(chloromethyl)ether (BCME, CAS# 542-88-1) 61
p-Chloroaniline (CAS# 106-47-8) and p-Chloroaniline HCI (CAS# 20265-96-7)............ 65
1-Chloro-4-nitrobenzene (para-Chloronitrobenzene, CAS# 100-00-5).......cccocvrrevvrercnnnene 70
p-Cresidine (2-Methoxy-5-methyl aniline, CAS# 120-71-8) 76
Dimethylcarbamyl chloride (CAS# 79-44-7) 81
Dimethyl Sulfate (CAS# 77-78-1) 85
Ethyl chloride (Chloroethane, CAS# 75-00-3) 89
Glycidol (CAS# 556-52-5) 92
Hydrazine (CAS# 302-01-2) 96
Hydrogen peroxide (CAS# 7722-84-1) 102
Methyl chloride (Chloromethane, CAS# 74-87-3) 108
Note 1 112
This Guideline has been developed by the appropriate ICH Expert Working Group and has been Note 2 114
subject to consultation By the regulatory parties, in accordance with the ICH Process. At Step 4 of the Note 3 116

Process the final draft is recommended for adoption to the regulatory bodies of the ICH regions.

14 chemicals
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Proposed Chemicals

PhRMA, EFPIA

JPMA, FDA, MHLW

Regulatory Toxicology and Pharmacology 94 (2018) 172-182

Contents lists available at ScienceDirect i
%ﬁlﬂa
cology and
Regulatory Toxicology and Pharmacology Lo
journal homepage: www.elsevier.com/locate/yrtph e
Potential impurities in drug substances: Compound-specific toxicology limits | M
Check for
upcates

for 20 synthetic reagents and by-products, and a class-specific toxicology
limit for alkyl bromides

J.P. Bercu™", S.M. Gaﬂowayb, P. Parris®, A. Teasdale®, M. Masuda-Herrera”, K. Dobo®, P. Heard",
M. Kenyon®, J. Nicolette’, E. Vock®, W. Ku", J. Harvey', A. White', S. Glowienke’, E.A. Martin®,
L. Custer®, R.A. Jolly', V. Thybaud™

2 Gilead Sciences, 333 Lakeside Drive, Foster City, CA, USA

b MRL, Merck & Co., Inc., W 45-316, West Point, PA, USA

© AstraZeneca. Drug Safety and Metabolism, Innovative Medicines and Early Development, United Kingdom
@ AstraZeneca, Silk Road Business Park, Macclesfield, Cheshire, SK10 2NX, United Kingdom

© Pfizer Worldwide Research and Development, Genetic Toxicology, Eastern Point Road, Groton, CT, USA
f AbbVie, Inc., 1 North Waukegan Road, North Chicago, IL, USA

& Boehringer Ingelheim Pharma GmbH & Co. KG, Birkendorfer Str., 88397 Biberach, Germany

B Boehringer Ingelheim Pharmaceuticals, Inc., Ridgefield, CT, USA

" GlaxoSmithKline R&D, Park Road, Ware, Hertfordshire, SG12 ODP, United Kingdom

4 Novartis AG, NIBR, Klybeckstrasse, CH-4057 Basel, Switzerland

k Bristol-Myers Squibb, 1 Squibb Dr, New Brunswick, NJ, USA

! Eli Lilly and Company, Indianapolis, IN, USA

™ Sanofi, Vitry-sur-Seine, France

Ethyl Bromide CAS# 74-96-4
Isopropyl chloride CAS# 75-29-6
2-bromoethanol CAS# 540-51-2
EMS

NDMA

NDEA
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andidate Chemicals from PhRMA and EFPIA

Consider for Inclusion in the Addendum

Acetaldehyde — Mammalian cell mutagen and rodent
carcinogen — Class 1 (Addendum)

Vinyl acetate — Mammalian mutagen, and rodent
carcinogen, Class 1 (Addendum)

Formaldehyde - Mutagenic in Ames, Not a carcinogen via
oral route, Carcinogen via the inhalation route — Class 1
Epichlorohydrin- Mutagen and Carcinogen — Class 1
Styrene — Mutagen and carcinogen — Class 1

Does Not Belong

Triphenylphosphine — Not a mutagen, not tested in
carci - Class 5

Triphenylphosphine oxide - Not a mutagen, not
tested in carci - Class 5

HATU - Not a mutagen, not tested in carci - Class 5

Helpful forQ & A

Acrolein — Mutagen, but not a rodent carcinogen - Class 5
P-aminophenol — Mutagen, but not a carcinogen — Class 5
Methyl Bromide - Mutagen, but not carcinogenic - Class 5
Mesityl oxide — Not a mutagen, not tested in carci,
structural alert- Class 5

P-Nitrophenol — Not a mutagen, not a carcinogen,
structural alert — Class 5

t-butyl chloride — conflicting Ames data, not tested in carci
—Class 5

HOALt - conflicting Ames data, not tested in carci - Class 5
EMS — Mutagenic, carcinogenic — Class 1

EDAC — Mutagen, negative in vivo genotoxicity testing, not
tested in Carci — Class 5

Acetamide — Not a mutagen, but is a rodent carcinogen —
Class 5

Hydroxylamine - Not a mutagen, but is a rodent carcinogen
—Class 5

Methyl iodide

Revisit (after Charlotte meeting)

Monofunctional alkyl bromides —Class 1 (mitigation
of TTC)
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Progress made at the Charlotte meeting

Update M7 Text on HIV
General agreement reached and final confirmation pending.

* Treatment for HIV has advanced.

* Change in the treatment duration from 1-10 years to >10
years to lifetime is appropriate.

* Implement change in the guideline by moving “HIV” In the
one table on treatment duration and adjust the footnote.

* Draft Q&A to explain the reason for the change and how
the change would affect future regulatory submissions
(initial version agreed).
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Note 7 Table 4: Examples of clinical use scenarios with different treatment durations
for applying acceptable intakes

Scenariol Acceptable
Intake (ug/day)
Treatment duration of <1 month: e.g. drugsused in emergency 120

procedures (antidotes, anesthesia, acute ischemic stroke), actinic
keratosis, treatment of lice

Treatment duration of > 1-12 months: e.g., anti-infective 20
therapy with maximum up to 12 months treatment (HCV),
parenteral nutrients, prophylacticflu drugs (~ 5 months), peptic
ulcer, Assisted Reproductive Technology (ART), pre-term labor,
preeclampsia, pre-surgical (hysterectomy) treatment, fracture
healing (these are acute use but with long half-lives)

Treatment duration of >1-10 years: e.g., stage of disease with 10
short life expectancy (severe Alzheimer’s), non-genotoxic anticancer
treatment being used in a patient population with longer term
survival (breast cancer, chronic myelogenousleukemia), drugs
specifically labeled for less than 10 years of use, drugs administered
intermittently to treat acute recurring symptoms? (chronic Herpes,
gout attacks, substance dependence such as smoking cessation),

macular degeneration, HIV3 < H |V§ >10 years (Z@Qj

Treatment duration of >10 years to lifetime: e.g., chronic use 1.5
indications with high likelihood for lifetime use across broader age
range (hypertension, dyslipidemia, asthma, Alzheimer’s (except
severe Alzheimer disease), hormone therapy (e.g., growth hormone,
thyroid hormone, parathyroid hormone), lipodystrophy,
schizophrenia, depression, psoriasis, atopicdermatitis, Chronic
Obstructive Pulmonary Disease (COPD), cystic fibrosis, seasonal
and perennial allergic rhinitis

1 This table shows general examples: each example should be examined ona case-by-case basis. For example.
10 pg/day may be acceptable n cases where the life expectancy of the patient may be limited e.g., severe

Alzheimer’s disease, even though the drug use could exceed 10 year duration. FOOt Notea) g E
2 Intermittent use over a period >10 years butbased on calculated cumulative doseit falls underthe >1-10 year
category. "Changed in M7(R2) from 1-10

3 HIV is considered a chronic indication butresistance develops to the drugs after 5-10 years and the therapy is years to lifetime because of cli |2|C3|
changed to other HIV drugs. < treatment advances. See Q&A
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Progress made at the Charlotte meeting

Development of the Q&A

- Started to evaluate 38 quality and 65 safety related
guestions submitted to the EWG.

- ldentifying the overlapping questions and combining

« The EWG will focus on the most relevant topics that
need to be addressed.

- Intention to condense to approximately 20 for the Q&A

- Additional questions may be submitted by mid January
20109.
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Conclusions

* M7(R2) EWG worked for updating M7 text with small
changes according to the concept paper. The work
was completed, and all EWG members agreed.

* M7(R2) EWG identified chemicals which can be
considered for the 2"d addendum. EWG will accept
additional chemicals for the addendum by mid-Jan
20109.

* M7(R2) EWG collected and is discussing Q&As
received from various regions. EWG will accept
additional Q&As for consideration by mid-Jan 2019.
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Work plan: Expected future Key Milestones

Expected Deliverable
Completion date
Jan. 2019 * Regions submit any additional compounds for the

addendum list and Q&A proposals

Jun. 2019 e Plan to meet F2F and continuing working on the draft
of the 2"d addendum and the Q&A document

Nov. 2019 e Step 1, updating M7 text, draft of the 2"d addendum
and Q&A document

* Endorsement to nominate a new Rapporteur
- Masamitsu Honma will be rapporteur until June 2019 (2 years).
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