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PQMtis a cooperative
agreement between USAID
and USP to sustamably
strengthen medical product
quality assurance systems in

low-and middle-income
countries.




USP’s global mission

To improve global health
through public standards
and related programs that
help ensure the quality,
safety, and benefit of
medicines and foods.
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Improve
country and
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assure the
quality of
medical
products in the
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private sectors
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Increase
supply of
quality-assured
essential
medical
products of
public health
importance

Advance global
medical
products quality
assurance
learning and
operational
agenda




Essential Medicines Approvals in 2023

PQMt1s building GMP PQM+ supported the WHO PQ of the following
it f r essential medicines:

C apa’c Yy .0 ¢4l - Zinc sulphate in Pakistan (1t WHO PQ syrup in-country)

decentralized « Zinc sulphate in Nigeria (15t WHO PQ in West Africa)

* Albendazole in India (facility approved by WHO)

manufacturing in Africa
and Asia

Antivirals for the treatment of COVID-19

In Pakistan:
« PQM+ supported the technology transfer of remdesivir
to a manufacturer

 PQM-+ is supporting a Pfizer-MPP sublicensee toward
local manufacture of Paxlovid

Africa: Supporting 16
manufacturers of 12 different
products in 5 countries.

Asia: Supporting 18
manufacturers of 10 different
products in 6 countries.

| Advanced Manufacturing Technology

« PQM+ and collaborators developed an efficient
rifapentine API synthesis process.
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Nitrosamines Pose Health Risks Across

the PharmaceuticalIndustry

Carcinogenic
Genotoxic

Achieving acceptable intake
(Al) level is a challenge:

e Difficult to control in
manufacturing

 Difficult to analyze
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Form by nitrosating
agents in the presence of
secondary or tertiary
amines in APls, impurities,
solvents, catalysts...

Exposure is greater in

foods than
pharmaceuticals

Nitrosating agents can
form from low levels of
present nitrites and other
impurities

Lack of nitrosamine drug-
substance-related impurities
(NDSRIs) data impacts:

» Toxicity knowledge
» Development of test methods
« Ability to make Al calculations
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Nitrosamines Discovered m Pharmaceuticals

Timeline NDMA Discovery

» 6 June 2018: Zhejiang Huahai Pharmaceuticals  w,
was informed by a customer of an unexpected ; Valsartan
impurity in the manufacturer’s valsartan API : \
» 20 June 2018: After an initial investigation, m ,,
Zhejiang Huahai sent a letter to its customers ;
informing them of the presence of “a previously 300000- K
unknown impurity that may have genotoxic ; —
potential 200000 7's
» Zhejiang Huahai contacted its customers again, ~ ——
stating that the impurity in question was n- - o
nitrosodimethylamine (NDMA) and that this was ; 1
likely to be process related 3 J
> July to August 2018: FDA and EMA inspected w25 s 15 00 125 150 15 200

drug manufacturing facility Retention time (min)
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Regulatory Concerns and Awareness

Taiwan Food and Drug Administration

alerted regulators worldwide of the Federal Institute for Drugs and Medical
discovery of NDMA in valsartan APIs Devices (BfARM) reported trace amounts of

manufactured by two other companies, NDEA, in another Sartan, Losartan, from
Zhejiang Tianyu and Zhuhai Rundu Pharma. Hetero Labs.

30 Aug. 2018 17 Sep. 2018

3 Aug. 2018 14 Sep. 2018

Zhejiang Huahai confirmed the presence of EDQM reported traces of NDEA in

a second N-nitrosamine, N- Irbesartan from another APl manufacturer,
nitrosodiethylamine (NDEA), in some Aurobindo Pharma Limited.
batches of its valsartan API.
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Knowledge about Nitrosamines Is Evolving
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Source: https://doi.org/10.1016/j.xphs.2022.11.013 2023
2022 N—Nitr_n&‘:o
2021 N-Nitroso varenicline
Varenicline M-Mitroso
2 02 0 N-Nitroso Irbesartan
2019 N-Nitroso Irbesartan N-Nitroso
2018 NDMA Varenicline N-Nitroso Propranolol
) F lol Wi
NDMA | NDEA | NeNioso | VT e
’ ’ Irbesartan heso
SMALL NDMA NDEA, NDIPA, Orphenadrine N-Nitroso COMPLEX
NDIPA, NMBA, N-Nitroso STG-19
N MBA NMPA Egﬁ:’ EE‘E&’ STG-19 MN-Nitroso
NMPA MNP NMF‘A, MNP ’ g—h_litms_? Quinapril
CPNP CPNP uinapri Nonitroso.
NDMA, NDEA, dabigatran
MNEIPA NDIPA,
NP/ NEIPANDIPA
CPNP, NMP NMBA, NMPA,
MNP
CPNP, NMPA
it ' Rifampin & N-Nitroso | 777
I || Metformin | _ &
Sartans I Ranitidine mmp ) Rifapentine 4 pest
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https://doi.org/10.1016/j.xphs.2022.11.013

Next Challenge...NDSRIs

Contents lists available at ScienceDirect

Journal of Pharmaceutical Sciences

journal homepage: www.jpharmsci.org

Global Health 1 2 USP-NF
The Landscape of Potential Small and Drug Substance Related ,

Nitrosamines in Pharmaceuticals

Joerg Schlingemann™'+*, Michael J. Burns”"*, David J. Ponting”,

Carolina Martins Avila"™', Naiffer E. Romero®, Mrunal A. Jaywant‘, Graham F. Smith?, A P | S

Ian W. Ashworth®, Stephanie Simon®, Christoph Saal”, Andrzej Wilk®

# Merck KGaA, Frankfurter Str. 250, 64293 Darmstadt, Germany ( 4 O . 4 % )
Y Lhasa Limited, Granary Wharf House, 2 Canal Wharf, Leeds, United Kingdom

€ U.S. Pharmacopeia, 12601 Twinbrook Parkway, Rockville, MD, USA ,

d AstraZeneca, Data Science and Al, Clinical Pharmacology and Safety Sciences, R&D, Cambridge, United Kingdom
¢ Chemical Development, Pharmaceutical Technology & Development, Operations, AstraZeneca, Macclesfield, United Kingdom
fCurrent affiliation: Sai Life Sciences Limited, Basement A, Block 33, Alderley Park, Macclesfield, United Kingdom

-— Ri~ - Ns Impurities
_— Lo 3,552 (29.6%)

Theoretical nitrosamines

)

@—Cm @b Potency categorles
l)vn l—:Jl> ,
APIs + impurities d) é ‘ ‘

( USAI D Journal of Pharmaceutical Science Nov’23 - https://doi.org/10.1016/j.xphs.2022.11.013 Promoting the
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USP’s Nitrosamines Exchange

An online knowledge-based community on allthings nitrosamines

> 2800+ members, 90 countries
> Ability to translate texklietween 22 languages

& : R

Aﬁ_ Nitrosamines Exchange
o

A knowledge based community for all-things Nitrosamine

Featured Topics

"

# CPCA Calculation Tool

eu EMA Q&A Rev. 16

The Nitrosamine “Saga”

(excel-based) EMA/409815/2020 -
MAJOR !1PNATE

Nitrosamines Impurity Analytical Hub

X Ssolvents [T

o

Latest

i= Topic

Maximizing use of existing
carcinogenicity data to support Al I¢
-Pub
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‘ﬁ. Nitrosamines Exc
wh o

A based for

Identifying the Risk of
Formation of Nitrosamines
and Othar Darantiallu

hange

Maximizing use of existing
carcinogenicity data to support Al levels
Pub

1 CPCA Calculation Tool (excel-based)

Q&A revision 17 uploaded on EMA page

The Nitrosamine “Saga"

Personal perspective on N-Nitrosamines
and recent revision of guidelines

Fluoxetin Recall - Austria

N-Nitroso Betahistine formation

Genotoxicity Assessment using HepaRG
Models

all-things

® 0

*DFEAY -

Categories

Upcoming Events

Nitrosamine
Conversation w/ 8
Raphael Nudelman

dVX 3
e

@
Q@
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http://nitrosamines.usp.org/

USP’s Nitrosamines Exchange

An online knowledge-based community on allthings nitrosamines

: ‘ No cost to join - http://nitrosamines.usp.org

‘ Members include manufacturers, regulatory authorities, researchers,
subject matter experts ...

Source for latest information, articles, data, NDSRIs, test methods,
discussions, tools, networking...

Any member may ask questions/pose challenges

Promoting the
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Methods Are Shared in the Nitrosamine Analytical Hub

‘ﬁ‘ Nitrosamines Exchange Q =®

A knowledge based community for all-things Nitrosamine

Featured Topics

== |=— 1
=== ‘ = R
® Limits of Nitrosamines // 20d ® New Scientific Knowle... // Jun 6 @ Guidance, Documents... // 21d ® Limits of Nitrosamines // Jul 8
1 CPCA Calculation Tool Identifying the Risk of The Nitrosamine “Saga” Visualization of
(excel-based) -Updated Formation of Nitrosamines Categorized Compounds by

and Other Potentially CPCA
Mutagenic Impurities...

Nitrosamines Impurity Analytical Hub

x Solvents (% Drug Substance (% Drug Products &+ Excipients

X

USP Analytical Hub

Nitrosamines analysis in
Solvents by G

Quantitation of NDMA, NDEA, NDIPA, N P NDPA, and NDBA in Solvents
(Dichloromethane, Ethylacetate, Tolue nd o-Xylene) by GC-MS/MS

o Public online repository containing non-compendial
analytical procedures (analytical notes) for the testing of
nitrosamine impurities and related substances.

e« USP’s scientists curate analytical procedures through
internal development/validation or through scientific
review of non-compendial donations. These are NOT
compendial standards.

« The procedures contained in the analytical notes
should be validated by the user. USP is not and will
not be responsible for the use or implementation of the
procedures.

e Hosted in The Nitrosamine Exchange, the Analytical
Hub allows keyword searches and the view of key
analytical procedure parameters and chromatograms.

https://nitrosamines.usp.org/t/nitrosamines-analysis-in-solvents-by-gc-ms-ms/4556

https://nitrosamines.usp.org/t/quantitation-of-ndma-in-ranitidine-ds-by-lc-ms-ms/6352
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Collaborations in Progress to Develop a Risk
Assessment ‘“Practical Tool”

Risk Assessment ¢

| Risk Identification |

v
- - Risk Analysis
Scope: | + |

| Risk Evaluation |

To develop a tool for conducting Risk Assessment ;

.E Risk Control g
[What < > How] Proposed 0/ EFPDngradct O] Workon é N R“"“’i"“‘“ | i
Work Plan: 1P ‘ sx) : : [ moome | e %
» Development through crowdsourcing with s || Ousi i gemeniPrecss

. . . b ——
Nitrosamine Exchange community members .{| ]

Seck guidance from safety group - extent of gk end levels for contrel |

» Inputs from Expert Committee
» Convergence (Ex: PDG, IMWP)

» Publication of guidance document (white paper,
peer-review article)

Status: b
» Draft on internal work h & 4
Jan 2023

10
Guidance Note§

v
e which tould ‘orm. 15 N

o
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Two active community members (motivated
by recent EMA updates) developed an Excel-
based calculation tool to calculate NDSRIs
limits using the Carcinogenic Potency
Categorization Approach (CPCA) framework

lucas1Omauriz

Lucas Maciel Mauriz Marques
Nitrosaminas LATAM

Yosukemino

Yosuke Mino
Nitrosamine Exchange Ambass...

USAID
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Members Have Developed Tools

e

CPCA Classification ver.
Name of the product: XU
Writer: YYYYYY

[Paste the stucture of thel compaund *

* For chamical information a

Mino & Lu

o

ure (Hapspubchen.

ase input ﬂle information of the product in the boxes.
1.Does N-Nitrosamine have any hydrogens on its a-carbons?

H

2. Does N-Nitrosamine have more than one o-hydregen on one or both sides of N-nitroso group?

H

3.Does N-Nitrosamine have a tertiary a-carbon?
Category;
Al =

H

ng/day

4. Please check the following features included in the compounds.
4-1. alfa-Hydrogen Score
\What count of Hydrogen Atoms on Each alfa-carbon, Lowest First?

Score’
4-2. Deactivating Feature Score
Carboxylic acid group anywhere on melecule?

Score:
\What ring system is included?

Score]

Chains of =5 consecutive non-hydrogen atoms (cyclic or acyclic) on both side of acyclic N-nitrosol
ot more than 4 atoms in each chain may be in the same ring?

Score;

Electron-withdrawing group™ bonded to a-carbon of N-nitroso group (cyclic or acycli
Score:

Hydroxyl group bonded to B-carbon™ of N-nitroso group (cyclic or acyclic)?
Score;

4-3. Activating Feature Score

|Aryl group bended to a-carbon (i.e., benzylic or pseudo-benzylic substituent on N-nitr}
Score:

Methyl group bonded to B-carbon (cyclic or acyclic)?
Score

Potency Score;

Category’

alfa-Hydrogen Score

PCA Workflow

Figmre 2. Flawchart ta Predict ihe Patency Calegory of s Ve

rosamine
Deactivating Feature

Deactivating Feature Score

[ETyTr— Puisacy Category §
[y — o ey
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ooyl acid oo asywhere on
msecule

[EmpT—
e mows thas one No N-ritroas greug-in s pyrroliine ring
a-hydingen oa ome o0
>
miroso growg? ke oy oo g
‘containiag 4 koast oo salfur acm
| Yes
.

AL= 1500 nday

Neaitmse groep in a 3+ ox S-memibere ring

P— |

S ——

Neaitrone grosp = & T-mersbered risg

[ —
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B voore 247 -

IES
=1
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Activting.
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Combatting TB: Transfer of Efficient Rifapentine
APIManufacturing Technology to Africa

GLOBAL

ACCELERATOR spP
TO END TB PLUS

: : TB Preventive Treatment (TPT) program:

¢ To advance the prevention of TB globally, USAID and PEPFAR, in collaboration with the Stop TB Partnership’s Global Drug
Facility, worked to secure a 30 percent price reduction for a shortened TB prevention regimen, which will procure $25
million in treatments to treat more than 2.5 million individuals. As part of this effort, USAID will launch a donation program
for its TB priority countries to apply for the drugs. Learn more here™ .

e USAID is also initiating a technology transfer of a more efficient way to produce the active pharmaceutical ingredient (API)
for rifapentine to a local pharmaceutical manufacturer in Africa.

Promoting the
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Challenges Can Be Posed to the Communitye.g.
“‘Understand Factors in CPNP Formation by Rifapentine”

‘Q Nitrosamines Exchange Categories
-

A knowledge based community for all-things Nitrosamine

About Nitrosamines Excha...

Nitrosamnes in PMs & Excipients
Questions A ]+ | 4 389 5d

W Excipients Excipients

How-To
Analytical Methods Hub

- . Nitrosamines FAQs
Low nitrile crosscarmellose sodium

W Excipients Excipients

Events / Workshops [ Webi...

Nitrite content in hydroxypropyl N-nitrosamines Chemistry

methylcellulose BeEQ 5 151 od

M Excipients

ﬁors impact the formation of 1-

< cyclopentyl-4-nitrosopiperazine (CPNP)
by rifapentine

Root Causes

Risk Assessment Strategy ...

Confirmatory Testing & An...

m Root Causes

MNitrosamines in the News
Theoretical estimation of the conversion

of a tertiary amine to nitrosamine o 226 12d New Scientific Knowledge...

@ Root Causes
Guidance, Documents, Re...

]
|
]
|
|
|
B Limits of Nitrosamines
|
|
]
|
]
|
|

Low nitrite excipients Regulatory Intelligence

m 2 168 18d

M Excipients Excipients
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Thank You!
Oy 0l
Wis;

.

Join http://nitrosamines.usp.orqg
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