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Revision History

Rev.Summary of changes made Date

Replace obsolete Q&A published in 2019 to support the initial "call for review" with

0 : , T AN ' 03 August
a new version reflecting the main principles agreed as part of the Article 5(3) 5020
referral which concluded in July 2020.

1 Update to Q&A 3 in order to clarify products in scope of the call for review. b9t Janua
Update to Q&A 4 in order to add the link to the outcome of the referral under article 5021 Y
3 of Directive 2001/83/EC for ranitidine.

th

2 Update to Q&A 3 on indicating testing timeline at the time of step 1 "risk identified" |2:‘e1>brua
reporting. 5021 Y

3 Update to Q&A 3 on the approach for non-marketed medicines. New Q&A 19 on  [15" April
the requirements for line extensions and variation applications. 2021

4 Update to Q&A 3 on combining step 2 response for multiple products from the 18t May
same MAH. 2021

4+ |Updates to Q&A 3 on when to perform step 2 confirmatory testing in order to meet b9 June
the established deadline for step 3. 5021
Update and Q&A 10 to add an Al for NMOR.

®  |Update to Q&A 10 to add an Al for NNV. éésp:tember
Guidance on confirmatory testing requirements for marketed (Q&A 8) and on-going

6 applications (Q&A 14) to include cases where a potential nitrosamine impurity 14t October
cannot be synthesised, and when a product is available in multiple strengths of the {2021
same dosage form.

7 |Inclusion of additional guidance on control strategies for products containing more (31! January
than one nitrosamine impurity including examples (Q&A 10) and a decision tree 2022
(Annex I).

Update to guidance on root causes and risk factors for nitrosamine contamination b4t March

8 (Q&A 4) and on policy for confirmatory testing (Q&A 8) and dossier requirements 5022
(Q&A 15) to allow testing of intermediates, raw materials or APl under certain
circumstances.

New Q&A 20 providing clarifications on what are the regulatory steps for dealing
with scenario A cases and update Q&A10 with new Als (N-nitrosomethylphenidate, b0t Ma

9 N-nitrosopiperidine, N-nitrosorasagilene, 7-Nitroso-3-(trifluoromethyl)-5,6,7,8- 5022 y
tetrahydro[1,2,4]triazolo-[4,3- a]pyrazine, N-nitroso-1,2,3,6-tetrahydropyridine, N-
nitrosonortriptyline, N-methyl-N-nitrosophenethylamine) and guidance on use of
Ames test.

Update to Q&A 5 to provide clarifications on the expectation for MAHs to continue
to re-visit risk evaluations when new information becomes available with specific
reference to API-nitrosamine risk. Update to Q&A 10 to include newly adopted Al 39 June

10 |[for N- nitrosodabigatran and to indicate APIs where related nitrosamines have been 5022
identified. Clarification of how to set limits for products containing salt, hydrate or
solvate forms of the API. Update to Q&A 14 to reference the new risk evaluation
template for use in marketing authorisation applications.

11 |Update to Q&A 3 on submission of amended step 1 response and extension of 29t July
Step 3 deadline for chemical medicines. 2022

12 lupdate of Q&A 10 to add nitrosoduloxetine and introduction of Q&A 21 on 10" October
approach to control presence of nitrosamine while the Al is being established. 2022

13 |Update of Q&A 10 to add N-nitrosofluoxetine, N-nitrosoparoxetine, N- gtgcember
nitrosodiphenylamine, N-nitroso-mefenamic acid, N-nitrosopyrrolidine and N- 5022
nitrosodiethanolamine.
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Introduction of Q&A 22 on approach to control presence of N-nitrosamine

14 [exceeding the Al while CAPAs are being implemented. Update of Q&A 20 to ?)irc]:c(jember
consider the possibility of an interim limit based on the LTL approach during CAPA 5022
implementation. Update of Q&A 21 for increased clarity on the application of the
temporary universal limit.

15 Amendment of Q&A 22 to indicate that no variation should be submitted to ggtzhsMarch
implement temporary above Al limits in specifications.

Amendment to Q&A 10 to include the Carcinogenic Potency Categorization
Approach (CPCA) and the enhanced Ames test (EAT) for establishing Als for N-
nitrosamines. Addition of Appendix 1, listing the nitrosamines for which Al have 7th July

16 |been established by the Nonclinical Working Party (NcWP), including new Als for 2023
N-nitrosamines determined using the CPCA. Addition of Annex 2, describing the
Carcinogenic Potency Categorization Approach for N-nitrosamines. Addition of
Annex 3, describing the Enhanced Ames Test Conditions for N-nitrosamines.

Amendment of Q&A 22 on approach to control presence of N-
nitrosamine exceeding the Al while CAPAs are being implemented to extend the
scope to authorised products for chronic use and clarify the applicable limits and bath Jul

17 exemptions. Amendment of Q&A 20 and Q&A 21 on approach to control presence 5023 y
of nitrosamine while the Al is being established to clarify that as the Als can be
established with the new carcinogenic category approach (CPCA) the approach for
a universal temporary Al (t-Al) while a formal Al is established is no longer
considered necessary.

18 |Update of Q&A 3 to highlighting the responsibilities of MAH(s) to control, report and [2nd October
mitigate the detection of Nitrosamine impurities throughout the product life-cycle, by[2023
using the established procedure.

19 |Update of Q&A 10 to allow referral to other sources for CPCA categorisation, 102cttr<l)ber
change reference from ICH M7(R1) to ICH M7(R2) guideline and removal of 5023
information in Annexes 2 and 3 to Appendices 2 and 3, respectively.

oo |Update of Q&A 3 and Q&A 10 to include guidance on non-mutagenic nitrosamine :Ilgmjar
impurities (NMI) handling. Update to Q&A 9 to clarify sensitivity requirements for 5024 y

analytical methods. Update to Q&A 10 to include Ames test acceptability timelines.
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Introduction /-4

The assessment report of the CHMP's Article 5(3) of Regulation (EC) No 726/2004 opinion on

nitrosamine impurities in human medicinal products provides general guidance and recommendations

on mitigating and preventing the presence of nitrosamines in human medicinal products. In this
context all MAHs/Applicants of human medicinal products should work with the manufacturers of their
Active Pharmaceutical Ingredients (APIs) and finished products (FPs) in order to ensure that the
presence of nitrosamine impurities in their medicinal products is mitigated as much as possible and
controlled at or below a limit defined based on ICH M7(R1) principles for substances of the "cohort of
concern" reflected in this guideline and calculated considering a lifetime daily exposure and kept as

low as possible and that appropriate risk mitigating measures are taken.

CHMP 7%:#1 (EC) No 726/2004 % 5(3) kP4l 5 4, O T A KRB 247 i wb YU AH i 2% o 1) 73 DRk
AR AZEEE 257 i A I O AFAE B A3 T — AR AR . FERXAMELL S, P MAHs/ AZSEE 2457
it () H G AR 5 R PR 25053 (APL) Rt (FP) FHIl&E R A 7E, AR ORI AT g gd /b FLIE 247 it o
TR R HIAEAE, JFRYE ICH M7(R1) BRI, K st 2428 ) £ BRI T AR 45 g o S AR ST REAA ) o i L
FORREE, TR % & AR B R R R AT RARKT, AR, IEZREOE 2 5 MRS 6 8t

While the review by CHMP under Article 5(3) was ongoing, the regulatory authorities established in
September 2019 a specific framework (hereinafter 'call for review')!,2 for medicinal products
containing chemically synthesised APIs, to provide details on the reporting to the authorities by the
MAHSs and set expectations regarding risk evaluation (step 1), risk assessment/confirmatory testing
(step 2) and risk mitigation measures (step 3) to be carried out. Following the CHMP's Article 5(3)
opinion, a similar exercise is launched for medicinal products containing a biological API, as further

explained in this document. Further details are provided in Q&A 2 below.

£ CHMP 425 5(3) s TH EMFER, HEIAT 2019 4 9 BN EHMLFAE M API (257 dh i
S EAARHELR CBUR AR “H &R 12, DR SRR IR S i MAH A2 Rk, I
WAHRNEIEAEHE B 12 o XA 8 2 ) MXRFEEEE (58 3 25) o R4
CHMP %5 5(3) 2 HIE L, BEX&HEY AP B 257 it e 7R AR, WA SR it — b ke (4

M. TERIFE 2 higft 7 EZHRAEE .

1 https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-information-nitrosamines-marketing- authorisation-holders en.pdf

2

https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-questions-answers-information-nitrosamines-marketing-authorisation en.pdf
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https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-assessment-report_en.pdf
h
h
https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-information-nitrosamines-marketing-authorisation-holders_en.pdf
https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-information-nitrosamines-marketing-authorisation-holders_en.pdf
https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-questions-answers-information-nitrosamines-marketing-authorisation_en.pdf
https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-questions-answers-information-nitrosamines-marketing-authorisation_en.pdf

The published CHMP Article 5(3) opinion, supplemented by the current Question and Answer
document on its implementation, will replace the previous letter entitled 'Information on nitrosamines
for marketing authorisation holders' (EMA/189634/2019, published on 19 September 2019).

ERAI) CHMP 58 5(3) 26 &0, 8 2487 T H S pd ) 2 3T 78, BB Z B @A« B e
A AT WL E B SR (EMA/ 189634/2019, 2019 £ 9 B 19 HA i) »

The terms "nitrosamine" and "W-nitrosamine" are used interchangeably within this Q&A and related

documents and should both be understood to refer to the following structure:

AR ST A JFe M1 N- SR JF AR 1) 2 AAH S ST e il B A, 3 SRR AR 9 FR AR AR 54

R R?
e T
)
Nxo
For the purpose of this Q&A please see definitions below:
F RSB, H5HUFE X
Risk evaluation: all activities in step 1.
RGP A: 2558 1 Ry AT i)
Risk assessment: all activities in step 2.

RS PEAG: SBER 2 R P 15 5)

1. Should the risk of presence of nitrosamines be considered for all

human medicinal products?

P ANSRER 2577 i R DL =5 8 A7 18 S e 1 XL P 2

MAHSs/Applicants of all human medicinal products should ensure that the presence of nitrosamines is
controlled and kept as low as possible, irrespective of marketing status or the type of product (e.g.

generics and over the counter (OTC) products).

FITA A BB 2577 i) MAR H 5 A SRR DR SV A I PR A7 52 21328 1) 95 ORFFAE R AT BRI K P, Tk BTk
A R (Bl 25 MARLLF5 2 (OTC) 7)) o

For details on the approach required, please refer to Q&A 10 on the limits for nitrosamines and Q&A
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12 on the measures to mitigate the risk of presence of nitrosamines.
AR IERVEAE R, 1S 55T AN B PR AR 1) 2 100 N5 - e R I Al fre A XL I ) e P 1] 25
12,

MAHSs/Applicants are reminded of their obligations to ensure that, in accordance with Article 23 and
Annex | of Directive 2001/83/EC and Article 16 of Regulation (EC) No 726/2004, their medicinal
products are manufactured and controlled by means of processes and methods in compliance with

the latest state of scientific and technical progress.

PEME MAHS/HITE AN, ARATTH 55 B fRARYE 8 4 2001/83/EC 15 23 5 FFHAF | LIS 726/2004 572

F(EC) 28 16 2%, AlATAgEE 24 Sl ad DA R 73 & A hl . F5& Bof B A BOR #ED i B AT 75

o

Therefore, MAH/ Applicants shall:

R, MAH/HUE AR

« design their manufacturing processes and controls to prevent if possible or mitigate as much as
possible the presence of W-nitrosamines in their APl and FP(s);
BT HE R AR AR G R b, DUR AT RERT LEBUR AT BEBEARARAT 1Y) API A FP A ml fEA7E N-TF
E)E

« assess the risk of presence nitrosamine impurities in their API(s) and FP(s) and introduce any

resultant changes to the dossier as needed (e.g. changes to their manufacturing processes);

PR APL A FP FR AR AE U A AL 2 R i XURS: s AR AAT B e P= e i 5 1, MR AE 75 By M Bk 1T AR
B, X HEIE TZERARE)

« ensure that active substances and excipients used in their FPs are manufactured in compliance

with good manufacturing practices in line with Article 46(f) of Directive 2001/83/EC.
FORIE FP A FR B3 1 ) B AR 7R B 227 75 & 2001/83/EC 11545 46(F) 25 i R 472 7 BV .

Compliance of the MAHs/Applicants with the above-mentioned obligations is subject to regular

controls by competent authorities including during GMP inspections.
MAHSs/ #1115 AJEAT ik LS5 RIS 52 3 2 24/ e I, BHE(E GMP KA ).

While the Article 5.3. recommendations on controlling nitrosamine impurities apply to all human
medicinal products, the call for review applies only to human medicines containing chemically

synthesised APlIs or biological APls, as further explained in Q&A 2 below.
&R 5.3 SRR TS LA I A% ot O BUE B T A AREE 257 i, s B EORAUE R T2 A5 ik

APl 5EY) AP I AKRZ5Y), an FER A% 2 it — ke
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2. What is the 'call for review'?

fa R EEER

In September 2019, a 'call for review' was launched for medicinal products containing chemically
synthesised APlIs to request MAHSs to review their manufacturing processes in order to identify and, if
necessary, mitigate the risk of presence of nitrosamine impurities and report the outcome back to
authorities. This exercise was started while the review by CHMP under Article 5(3) for Nitrosamine

impurities in human medicinal products was ongoing.

2019 £ 9 B, #XEHEG R AP R fh kG 7 S 2K, ZR MAH s & =L fliE T2, Ll
B € FHAE 6 BN PR L A I A% AP AE O UG, R R 45 24 /. X TAE &AL CHMP 1455 5(3)
SR AR 243 it HH 1R A fig 2% o 6 AT o A IR T AR 1)

Following the conclusion of the review under Article 5(3), the CHMP considered that there is also a

risk of presence of nitrosamines in biological medicinal products, in particular for the biological

medicines with the following risk factors:
ARG 5 2558 3 5K, CHMP YONEMEE 257 i b BA7AE SRS IZ IR XURS:, Rp o2 B BA R X
(SUNESE ey EZTRLE

«  biologicals containing chemically synthesised fragments, where risk factors similar to chemically

synthesised active substances are present;
EHE A BV, AR ST 2 B PR 5 ) LR DR 2K

- biologicals using processes where nitrosating reagents are deliberately added;
A5 PR R T A K7 ) T 25 ) A o«

- biologicals packaged in certain primary packaging material, such as blister packs containing

nitrocellulose.
FE R py G B A4 LIS I S o, N S B AL A 4 .

For the above reasons the current call for review has been extended to cover also all
biological medicinal products for human use. For further reference on what is considered to be a

biological medicinal product for the purpose of this exercise, please consult the CMDh Questions &

Answers on Biologicals.

HI T LR R, BT S R O KRN i T A AR R EME L™ . i —2 7 Atk

INAEAEAE B I EWEZ 7= 0, 52 CMDh < TS i i 17 2 .
The call for review consists of 3 steps: i & Zok G5 3 4~ 5§

- Step 1: MAHs to perform a risk evaluation to identify if APIs and/or FPs could be at risk of

presence of nitrosamine;
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https://www.ema.europa.eu/en/documents/referral/nitrosamines-emea-h-a53-1490-assessment-report_en.pdf
https://www.hma.eu/fileadmin/dateien/Human_Medicines/CMD_h_/Questions_Answers/CMDh_269_2012_Rev._2_2020_02_clean_Q_A_on_biologicals.pdf
https://www.hma.eu/fileadmin/dateien/Human_Medicines/CMD_h_/Questions_Answers/CMDh_269_2012_Rev._2_2020_02_clean_Q_A_on_biologicals.pdf

810 MAH $AT XU P4l A e AP FI/E% FP o 75 A7 7R A7 CE A 1 KUK «

« Step 2: if a risk is identified, MAHs to proceed with confirmatory testing in order to confirm or

refute the presence of nitrosamines. MAHs should report outcomes as soon as possible;
§ 28 WRRIMK, MAH 21750 R DL A B A A RS Z (A 7E . MAH R PR

g5
. Step 3: if the presence of nitrosamine(s) is confirmed, MAHs should implement effective risk

mitigating measures through submission of variation.
5530 WUORBHINAFAELANIE, MAH RSEEFR 5238 5 F g, SR R0 42 1 4 it
Please refer to Q&A 3 for further details on the 'call for review' including the timelines for chemicals

and the timelines for biologicals.

HZHHE 3, THMARHEER EZTRAER, GRS (] A AP i 1 e 1) 2%

For the specific case of sartans with a tetrazole ring that have been subject to a review under Article
31 of Directive 2001/83/EC, further guidance will be published soon.

X TR A FE 4 2001/83/EC 5 31 55 H32 v & 1 A7 PUMERR ) Vb3 S8 AR S48, E— 2D I 4R F R AR PR K

Ao

3. For the 'call for review' for chemically synthesised and biological
medicinal products, when and how should MAHSs report steps 1 and 2

to competent authorities? (Updated)

T UFEERMEYEL > B EEER”, MAHs NATE DR E &
HimELE 1M 2?7 CEFD

Submission of step 1 outcome /277 45— L 45 L

Products that have been approved after 26 September 2019 but for which a risk evaluation was not
assessed within the MAA procedure should comply with the call for review deadlines, if not already

done so.

XPTAE 2019 4F 9 H 26 B2 5345 4tHE, HARLE MAA FEF7 b 1T U AL PPAlk 7= i, a5 i oKX
PR, U NEIRE S o Ak L B K

For product containing chemically synthesised APls, the step 1 risk evaluation should be concluded
and reported at the latest by 315t March 2021.

BT S H SR AP IF= 5, 58— 2 KIS SR MAE 2021 48 3 H31B8 752t kes .
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For product containing biological APIs, step 1 risk evaluation should be concluded and reported at
the latest by 01st July 2021.

T EHEW AP, D XA N HORAE 2021 487 B 1 Bf e If ki .

The risk assessment has to be performed for all products for which a potential risk has been identified
in step 1, irrespective of the marketing status of the product or whether any registered manufacturers
are actively used in supply. However, it is recognised that step 2 may not be possible for medicines
that are not marketed, including the case of manufacturers not actively used in supply, since there
may be no finished product batches available for confirmatory testing. In these cases, i.e. where no
batches of finished products are available, it would be acceptable to submit a written commitment that
step 2 confirmatory testing will be conducted once finished product has been manufactured and/or the
product is launched. The outcome of step 2 testing as well as any necessary variation(s) as part of
step 3 will therefore need to be submitted and approved before the product can be placed on the
market or the manufacturer can be actively used in supply, even if this is after the step 2 and 3
deadlines. MAHs'/Applicants’ compliance with the above-mentioned obligations is subject to regular

controls by competent authorities including during inspections.

LD AE S BR A AR ) H VR U BT 7 it 2B AT R TR A, TSl it 0 T I R 285 T e B 75 A A A
TEM S R SR . 28 T, AMTTARE], Xk BT RIZah, B4 hl i i i R 68 A B 15 O
AW 2 ATRER—ANATRER, AW RESA TR T A Bt (ER /AT, RIFE A AT At

RO IS OLS A DLRAE — iy FE AR, RIVPE RS 38 A0/ 8™ G 8T 5 Ja M E 1T 56 2 DR

e BB, 5 2 I ER LLEAT NS 3 20— (AR ) s BEAR B, 5 AL 7™ i PO T 3 B 3 7
A DL T BN 2 BT PSS R AR AT A v, BRI DR 3 P HIEUE R IZ J5 . MAH/ S AT

SIS L B T8 M RN E IRE, GFSERAIE .
All MAHs should inform the concerned Competent Authorities of the outcome of their risk evaluation

(step 1) using the dedicated templates.
Jir MAH #RNAE A FRREHOR MBS R4l CGEBR 1) B9S85 R R OC A BT ]

If a risk has been identified, the expected timeline for the testing activities should also be provided as

foreseen in the dedicated template. No additional documentation is required at this stage. However,

the risk review should be adequately documented, and related documentation should be made

available upon request.

AR ELAR I PR, 38 N 2 FRRARCSR S I ol s I U A1 . AEIXAN Y BOAN TR ERAM XA H1E,

W78 310 s XUBS o A, N SR SR A S S

Step 2 should be started as soon as a risk is identified in APl and/or FP and in accordance with
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product prioritisation (see Q&A 6).

— HAE API F/5 FP iR ) s XU AR 3 ™= i il e 2t (ZIIR% 60, NIZRIJT4R%E 2 .

If a risk has been identified for the API, the MAH is advised to report this outcome by using step 1
response template and to proceed directly to step 2 confirmatory testing of the FP. If no risk has been
identified in the API, the MAH is advised to proceed with the risk evaluation of the FP and to present
the result of Step 1 when a final conclusion has been reached on both the API and the FP. MAHs

should inform the concerned Competent Authorities of the outcome of their risk evaluation (step 1)

even if no risk has been identified in the API or FP.

iR O E AP AFEXE:, i MAH {ERBP TR 1 i AR S a8 R, IR B T FP 23R 2 #iil
M. Wl AP A R IR [, 3 MAH gk22% FP 3T XU PPAl,  FE7EXT API Fil FP J& il 44
SRS 1 PR . MAHs MR XS PEAE CEER 1) g Rl G HE 4R, HERA AP
8¢ FP b iRl XU -

It is acceptable for the submission of the outcome of step 1 to submit one email notification grouping

products with identical outcome under the following provisions:
PRI IR A B4 Rn] LA R DU R SR 58— F A B N, R 4 RAR R 20 4.

«  For those Member States that have a dedicated portal, the MAH should submit the notification

via this portal;
TR L BT IER SR A E, MAH B IXANT )P W 3 $1 52 38

- If the outcome of step 1 is "risk identified", it is possible to provide a response by grouping these
products. MAHSs are still required to indicate the expected testing timeline on the related "Step 1

risk identified response template" excel file.

IR IR A WS ARG ARG, AT DU R 0 X 287 iy FARIEMEEIE . MAH 55R 75 22

FERH ORISR 1 A8 MUESAR il 2] Z AR "excel ST H e B iy il 7] 2%

In specific cases it may be possible to correct a former step 1 outcome from "risk" to "no risk" by
using the "Step 2 no nitrosamine detected response template". This template now contains a tick box
for such cases. The possibility to amend the step 1 outcome may only be used in those cases where

data was missing at the March 2020 deadline and is now available.

FERFENGOL T, ATLME SR 2 20 A A I 1 VA i [l 2SR s 2 A28 1 22 B 2R N IXURS: " BE A B X
B o B IAE AL BT I RIE O B 2) IEHE . R 7E 2020 4F 3 B AR LE B AR FodiE Sk HILE T AR

UL, A ReMEREEOP IR 1 45 R AT REE

Submission of step 2 outcome
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The step 2 confirmatory testing should be conducted in accordance with product prioritisation (see
Q&A 6).

55 2 BN AN ARYE = i AL i 24T (200 % 6)

For nitrosamine impurities that are classified as non-mutagenic in Appendix 1 based on in-vivo
mutagenicity studies, the submission of step 2 confirmatory testing is not required, and these
mpurities should be controlled according to ICH Q3A(R2) and ICH Q3B(R2) guidelines. For all other
nitrosamine impurities the submission of step 2 confirmatory testing is required using the dedicated

response templates.

XF TR 1 AR A A B AR SR SO AR SR AN A A AR BT, AN EARAS IR 2 AR,
LR B ICH Q3A (R2) il ICH Q3B (R2) $8Rist(rihl. X FHi S wmiide R, %
fai I F Bl AR 2 50 0 B 2 B Ak

For product containing chemically synthesised APIs, confirmatory testing activities at Step 2 are

expected to be finalised at the latest by 26t September 2022. MAHs should refrain from submitting

incomplete step 2 outcomes.

TS HWEES R AP 128, 5 2 PR IE S BT R F 2022 £ 9 H26B 5tk . MAH [
WA E T A TERE M) 5 2 A4

The deadline for the submission of any changes required to Marketing Authorisations (Step 3, see
Q&A 13) is by 15t October 2023.

P ETHRBUT S PR E S LE B (55 38, S INE 13) J21E 2023 4 10 A1H 2.
For product containing biological APIs, confirmatory testing activities at Step 2 and submission of

any changes required to Marketing Authorisations (Step 3, see Q&A 13), are expected to be finalised
at the latest by 15t July 2023.

XTEHEY AP, 5 2 DIEAINRIE SRS EHVF A T R AR A (5 3 28, 20l
Z13) FlitRiIEK T 2023 £ 7 B1H %M.

In order to meet the above deadlines for submission of any changes required to Marketing
Authorisations at Step 3 for products containing chemically synthesised or biological APls, it would be

expected that confirmatory testing activities at Step 2 are finalised in advance of these deadlines.
N T AE iR LE IR AT SR A6 B A A B Y APL = S5 3 0 BTV R I R AR AR,
55 2 B AR\ U B 78X L8 L B 2 B 58 e

MAHSs should forthwith inform the competent authorities if tests confirm the presence of nitrosamine,

irrespective of the amount detected and by utilising the dedicated reporting templates. The immediate

risk to patients should be assessed based on the limits defined in Q&A 10 and appropriate action
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proposed to avoid or minimise the exposure of patients to nitrosamines.

I RN NAFAE A, N MAH RESZRGEZ 38255, Lotz 2, FFER%L Rk, M
HRE Q&A 10 7 SCH PR AT WA IE 24 1T SR PPAS X 8 B R B XUy, DLIRE S B B U2 S Al e v
B A KU

For the submission of the outcome of step 2 confirmatory testing several products can be combined
when the outcome is "no nitrosamines detected". When the outcome is "nitrosamines detected" all
strengths and pharmaceutical forms of one marketing authorisation can be combined in one response
template when the supporting documentation is completely identical for all products concerned; if not
the response has to be submitted separately.

N TR 2 AR AR, B8 AR AR BRI, T2 A i — i k. 412

R B A LI BT A G i W SRS e A AR R, AT DK — AN i I BT RS AR R A A R —
ANEIEERR A WERANE, AR T R
In case one or more nitrosamines are identified that exceed the limit defined in Q&A 10, the following

supportive documentation is required at the time of reporting:
A0 SRR I — T 55 22 b A e 5 ) B 10 R SRR, TUIFE AR o i 75 SR A LR ST 40
« testing results expressed in ng and ppm;

M5 R Ll ng F1 ppm FoR

« interim investigation report including (preliminary) root cause, risk mitigating plan and benefit/risk

assessment.
AR SR, B (WP MRARBRE . RSS2 TR AR XU PE A

For their responses, MAHs are required to use dedicated templates and contact points as outlined on
the EMA and CMDh websites.

XFHATRIRIE, MAH L2487 B AL R 55, @ EMA A1 CMDh R 3 .

Please note the set deadlines of the Call For Review (Step 1, 2 and 3) as described above for
medicines containing chemically synthesised and biological active substances have passed.
Any MAHSs that have not reported identified Nitrosamine impurities to the relevant Competent
Authority, should do so as a matter of priority, including any updates to previous notifications.
HER, EREANFERANEMFEENFRNAYEEER GE1. 2/ 3) MELAMHCEIH.
AT EL 52 O AR AR 24 BB R [ AR I /R & Y, MAH SRSk, BFEXT ARTE R KRR
#o

MAH(s) should report in accordance with the established limits and recommendations described in
this guidance. MAH(s) should continue to use the response templates and available communication

mechanisms previously established.
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MAH 12 [ 8 B Hh BT 7 1Y) PR BE R BOBEA TR o MAH 4k 8248 FH DRI £ 57 (10 4R 25 BASURN BT 14094 18
Bl .

MAH(s) are reminded of their responsibilities to ensure the quality, safety and efficacy of their
medicines and to adhere to the Nitrosamines guidance outlined by the EU Network. MAHs and
Manufacturers should work together and take precautionary measures to mitigate the risk of presence
of nitrosamines during the manufacturing and storage of all authorised medicinal products and
throughout the lifecycle of the product if any changes are made.

TEERE MAH A1 THER R LB & A R, JFI8 w7 B 99 26 MR 1 IV A i 45 1
MAHs Fifil| & pg N 3L [R1 95 77, SREXTRBT T, 78 B AT A 24 it R A2 7 A A7 3 R e DL A 7= i R RS A
i A T (AR AR AEARAT AR AL PR LA i P A7 7 XU

Authorities in the EU will continue take all necessary measures to protect patients and ensure that
medicines in the EU meet the required quality standards. The Authorities in the EU will also continue
to collaborate with international partners on Nitrosamine to reflect scientific advances.

DR 5 24 Jry R 4k SR B — V)b R i DR 4P S8, A ORI ) 24 155 5 R B BT pm it o R 24 Jey a4k
2 5 [H Rk PEAE LA L T T A A, DURBGRE 3D

4. What are the currently identified risk factors for presence of

nitrosamines?

B B O & A AR A 1 S B R IR A TR Lk

W-Nitrosamines can be formed when an amine and nitrosating agent are combined under favourable
conditions although other generation pathways are also possible, such as e.g. oxidation and reduction
processes from hydrazine-type compounds and N-nitro derivatives.3,* Root causes for N-nitrosamines
in medicinal products identified to date can be grouped as risk factors linked exclusively with the
manufacturing process and storage of active substance and/or as risk factors associated with
manufacture and storage of the finished product. Moreover, there are risk factors specifically linked to
GMP aspects. Currently identified risk factors for N-nitrosamine impurities in medicinal products are
listed below, along with some identified in the literature. However, the list is not exhaustive and further

root causes may also be applicable - it is up to MAHs to determine if there is a risk with their product:
RS AGRITER R & a5 AR, ATRUR R N-TEASfE, R A A U ie & nTRe iy, i an ik
A YA N-TEFERTED R B ANIE R A . 34 2438 v N-SE A I B AR A SR Rl e 4 LE AT A 28I 5 %
PRV 5 %) 1) 3 3ok A AR i A7 A O KD XU DR 3R A/ B30 55 it P R AT A7 R R I R R R . kA, i 5
GMP FEF AR MG ZR. TESHE 7B AT CHE 25 a0 N-SEA 2% 5 g XU R R, BLACSZRR
e ) —LE KR . HRE, ZIIERIFATER, mragidd B HAMRA R A .

Opiion o he ATie 813 of Regulaton (EG) No 72612004 refoalon ritosamine.
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Risk factors related to the manufacture of the active substance:
559 PR 5 A 7 A O G XU

1. Use of nitrite salts and esters (e.g. NaNO2, alkyl nitrites), or other nitrosating agents (e.g. nitroso
halides, nitrosonium salts, nitrogen oxides, nitro alkanes, halogenated nitro alkanes, Fremy's salt,
nitroso sulfonamides),?* in the presence of secondary or tertiary amines within the same or
different steps of the manufacturing process. Sources for secondary or tertiary amines can also
be starting materials, intermediates, reagents, solvents (e.g. DMF, DMAc and NMP) and
catalysts, which contain amine functionality, amine impurities (e.g. quaternary ammonium salts)

or which are susceptible to degradation to reveal amines.

] i 1R (AR R BAS [F) 20 BR A A AP R s 1 O T, (R R S AR (il NaNO2., 1A

MRle ks sHAR A AR (B AnEAS R et IEANSSEE . BEA . AAEE ke . b ke

A

Ko TR ORER . WEAHALAEEE )34, BB SRRt T DU R AaMRE . el R, T
(%40 DMF. DMAc #l NMP) FIfEAGT], EATSAIEE Reldl fedem (BlanZek &) 2o 75
fit LUBETRUI -
2. Nitrite formation by oxidation of hydroxylamine or nitrite release from nitro-aromatic precursors
(e.g. by fluoro de-nitration), in the presence of secondary or tertiary amines within the same or

different steps of the manufacturing process (see 1).°

FEHE A AZ A R S [F D SR b, EAFAEAP I BB IS 0 T, 8 Bl S AT O A e, BR
A D7 SR AT O AR IR 2 (g sl ) (= D0 1) S,

3. Use of disinfected water (chlorination, chloro-amination, ozonisation) in the presence secondary
or tertiary amines within the same or different steps of the manufacturing process (see 1).5,7,8,°
FE 1) 38 3 A5 AR [ 50A [R] 2 R b A BB AE A I BOBURZ R 337K (UL &l RE) (2D
1) ., 6789

4. Oxidation of hydrazines, hydrazides and hydrazones by hypochlorite, air, oxygen, ozone and

peroxides in the manufacturing process or during storage.* Use of contaminated raw materials in

the API manufacturing process (e.g. solvents, reagents and catalysts).

KA. =5 AR REME RS RE PR R, 478 AP S RE e 321
Befr R AARE (Bl sl RD

5. Use of contaminated recovered or recycled materials (e.g. solvents, reagents and catalysts).

fik FA 3215 G ) [ A A s FADRE (Bl dnia ) wlGrAMEALsTD o

6. Use of contaminated starting materials and intermediates supplied by vendors who use

processes or raw materials which may contain residual nitrosamines or nitrosating agents.

ik PR AL IS 7 B2 Bt 1) 5235 Y S 0 JEUREAT rh T4, (3t M2 72 A5 P T 2 A Bk B STV e BT A A 751 )
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ZEJRM K
7. Carry-over of nitrosamines deliberately generated (e.g. as starting materials or intermediates)

during the manufacturing process.
FERIGE SRR A 7 £ LRI ER R ol o okt slorb B 44

Lessons learnt from presence of N-nitrosamine impurities in sartan medicines EMA/526934/2019.
4 Org. Process Res. Dev. 2020, 24 (9), 1558-1585

5 Chem. Rev. 2016, 116, 422-518

6 Crit. Rev. in Environ. Sci. 2017, 47, (24), 2448-2489

7 J. Pharm. Biomed., 2019, 164, 536-549

8 Water Research, 2011, 45 (2), 944-952

9 j.Org. Chem.2021,86,2037-2057

Risk factors also related to the finished product: 5 1%, i 47 5% 1) KU 5] 2

8. Reaction of nitrosatable nitrogen functionality in APIs or their impurities/degradants with
nitrosating agents present in components of the FP during formulation or storage. A particular
risk of formation of nitrosamines should be noted for active substances that contain a nitrosatable
amine functional group. Several examples have been reported where the amine functionality was
shown to be vulnerable to nitrosation and formation of the corresponding N- nitroso impurity (i.e.
NO-API). Secondary amines appear particularly vulnerable to this reaction although some cases
with tertiary amines have also been observed. Vulnerable amines could also be formed by
degradation (e.g. hydrolysis) during formulation or storage. Nitrites have been identified as
impurities in many common excipients.'® MAHs and/or applicants should be aware that N-nitroso
API impurities can form at levels exceeding the Al even if nitrite levels in the excipients are very
low. The overall nitrite content will also depend on the relative composition in terms of the
excipients. As it has been reported that N-nitroso impurities can form from APIs or their
impurities/degradants (containing amine functionality or susceptible to degradation to reveal
amines) during manufacture of the finished product, as well as during storage, MAHs should give
consideration to the stability of the finished product and should ensure that the Al of any N-
nitrosamine impurity is not exceeded until the end of shelf life of the FP. For further information,
please refer to the assessment report of the CHMP's Article 5(3) opinion on nitrosamine

impurities in human medicinal products.

AP B o/ B f 4 P ML AE AL R RE A1 S AE G i B R AP A TR AR AE T FP A0 I AR AL 57 A2
SL o WEE T —NRF E IR & A VR 2k i B e TR VR O I AR G I XU RS . 22 4R3E 1 TN+
I

G E G R 2y 2 WaEAL, FER RN N RS RS T (R NO-APD o A Z L4 & 5

SRR, R WM R T — LB TS0 o 5 PRt T e £ P i) B A e e v il
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LR (BIRKAR) B, SEANIRER CR E N vr 2 7 DA R A28 5T . 1O MAH F0/80 15 AR %
EARB], RMEHDE 0TS ER 2 S R AR AR, N-TEAHEE API 251 1) & 2 vl el Al 2 AN IR

Fr R IR T IR R AR X . HRiRIE, fERGM TG MGG fEE RE T, API B 20T/ B i)

CE A M RE BB S T Bl DURE I ) PTRE 2T N-YEAH BT, BRIt MAH 325 R R it ) A e
Y, IF BN IRAE FP DR BT 4SS s 2 AT AN I AR T N-IER IR BT Al INREZ FR, 1§35
CHMP &7 ARZ i h A i 2% 51 Article 5(3) = DU Al R &

9. Degradation processes of active substances, including those induced by inherent reactivity (e.g.
presence of nitro-alkyl, oxime, or other functionality3'"#) or by the presence of an exogenous
nitrosating agent. This could potentially occur during both active substance and finished product
manufacturing processes or during storage and could be influenced by crystal structure, crystal
habit and storage conditions (temperature, humidity etc.). For more details, refer to page 6 of
Referral under Article 31 of Directive 2001/83/EC for ranitidine and published literature.'",'?

TPEVD BT R LR, LA A SR (A e S B AR T REAE 314 AEAE) BUANE
VA AT A7 AE 51 RS F B R o 3 AT B8 R SR AR IS I A SR ol it i e A v B A Ft e, IR HL
FIRESZ B B AR EE ML) . Al SR AT CIREE. S B, A RBEZHAER, 1ES0
KT BB T HIHE4 2001/83/EC % 31 56 TSI 55 6 UM C KR IKSTHR. 1112

10. Oxidation of hydrazine or other amine-containing functional groups present in active substances
or their impurities/degradants (e.g. from hydrazones and hydrazides), either in active substance
manufacturing processes or during storage.* This root cause has also been observed during
manufacture and storage of finished products containing such functional groups. Potential

oxidants include oxygen and peroxides (common impurities in some excipients).°
TR ARAETE Y = i AR S R A A R T, TSP BT SO AR B R Can A ) i)
FFER LA A5 e B BE A I A o 43X MR AR 5L IRITE 5 LR A A At A 7 A A7 it 8 21
TEAE ) B AR A ST A CGELEIRE ) b i IR 5D o 10
11. Use of certain packaging materials. Relevant nitrosamine contamination has been observed in
primary packaging of finished products in blister with lidding foil containing nitrocellulose. During
the blister heat-sealing process, nitrogen oxides can be generated thermally from nitrocellulose.
Under these conditions, nitrosamines have been shown to form from low molecular weight

amines present either in printing ink or in the finished product and to transfer to the product

and/or to the cavity via evaporation and condensation.

FLEA AR R o A2 5 A T 2T 4 3R A i 18 PO 58 RS — 200 2R P L B4 v =B A i

FEFFAHSR LA ETS 5, HIREF ME R INIA S E R AN . IR T, SRR b B
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T B8 BRSG THARAE R F BT R, Il 28 ARV L 78 21 7 it A/ BB 3 A 4%

0 AAPS Pharm.Sci.Tech.2011, 12(4),1248- 1263
" Org. Process Res. Dev.2020,24 (12),2915-2926
2Chem.Pharm.Bull., 2021, 69, 872-876

12. Reaction of amines leaching from quaternary ammonium anion exchange resins (e.g. used for
purification steps) with nitrosating agents present in the liquid phase. A recent example of this
was in the production of water for injections where residual chloramine used to disinfect incoming
water reacted with dimethylamine leaching from the anion exchange resin used in the
demineralisation step to form NDMA. In addition, disinfection procedures such as e.g.
chlorination, chloro-amination and ozonisation can lead to significant N-nitrosamine generation
as by-products in case vulnerable amines are present.®,”,29 Given the source of contamination,
risk is related to the concentration of the reactive agent(s) and thus to the volume of water in or
used to dilute a particular product. The same risks could be associated with active substances or

finished products manufactured using water purified using similar resins

ML & S g (B T aifb b B i th i 5 442 T30 P I SE AR AL R SO o B
T ) =M R S R KA A 7=, Herb BT 0o ik 2K E AT 7 (0 5k B Ui 5 T 3 AP 3R vh s R I B
FAHM AR IR M W R E B, B NDMA. 6ok, VHBERE T AN an SRAEAE 2 PR A i, &
. JIACH R A = FBURERER] i N-EHIZ. 6789 RS g, M5 S Bk E
AR Cs), IS 5 b b s R TRk E 7 ah K EAR O [ R IXURS: 7T i 5 A5 PR S ALUAH Al

AAY K EE P RIS PR o Bt A K

Risk factors related to GMP aspects:
5 GMP 75 HEH K KK &

13. Cross-contamination due to different processes being run successively on the same

manufacturing line.
[F)— A2 = AN [A) L7 i BL1a 1738 I 28 X5 Gt
14. Carry-over of impurities between process steps due to operator-related errors or insufficiently

detailed batch records such as inadequate phase separations during work-up procedures.
H T E SR SR IR B IC AN VR (5 b BRI R AR 7 S AT 7D ERE T2 R

(A7 ALK B 28 o5 G
15. Use of contaminated recovered or recycled materials (e.g. solvents, reagents and catalysts)
where the recovery is outsourced to third parties who are not aware of the content of the

materials they are processing. Recovery processes carried out in non-dedicated equipment
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should also be considered.

fs RS2 75 Qe [l sl A RIRDRE (Bt sl . A pEdesnD , KRl ARSI TE Al
IEFEALBE AR N A S =77 o FEIRE B a8 b AT B [ S 7 0 12225 B XU

5. What to do if after submission of step 1 and /or step 2 responses,
new information (e.g. related to new potential risk factors or root

causes) is identified?

INRARZE 1 PHIEEE 2 PEEFERAFEE FlaSHOBERKRER
BAR AREMER) , EZEAT?

MAHSs together with APl and FP manufacturers are expected to maintain the quality of their product
throughout its lifecycle. Therefore, once step 1 and/or 2 responses are submitted, MAHs are expected
to continue to review and re-visit the outcome of the risk evaluation as and when new information
becomes available. MAHs are advised to routinely check this Q&A document and in particular Q&A 4
which will be kept up to date as regards newly identified risk factors for formation of nitrosamines, and

also Q&A 10 concerning limits for nitrosamines.

MAH ULk API AT FP i3 i 7 A A i S B A DR L = i s & (Rt — ELIRAE 138 1 2D R/
2R, MAH B9k 2L i H e/ 2055 S B d XS PRSI 45 5 . @1 MAH & A2 2] 1k )

B, SRS 4, HAP O TR K TR I XU R 35 SRR TR, AR 10 T A A
(1T R P55 1 2 BT

In particular, MAHs should note the risk of formation of nitrosamine impurities from active substances
(or their related impurities) containing a vulnerable amine during finished product formulation and/or
storage due to the presence of traces of nitrites. This has been recently elaborated as a risk factor to
Q&A 4 (bullet 8) based on understanding gained during the call for review. MAHs that did not take
into account this risk as part of step 1 response for their products containing active substances with
vulnerable amines should reconsider their original step 1 risk evaluations in light of this new
information and proceed to step 2 confirmatory testing as appropriate (see also Appendix 1).

R, MAHs NVEE, &0 5 ERZ (BRIAHICIR ) 78 55w BC f AT/ i AF kA v, T

FHAE B VA IR 56 T 3 BUE O AR 2% s R XURG: o i, AR A2 o & ZORIIAI AT O RN, X Sl
IR NI 4 (55 8 250 MINERIRIER . KRR & A 5 BN s Ve BT = i XU A 3 1 2P I B —
# o ) MAH AR LB 5 B EH S iR AT ER 1 B X vr, JFEREREATER 2 B AI i LR
1 .

Questions and answers for marketing authorisation holders/applicants on the CHMP

Opinion for the Article 5(3) of Regulation (EC) No 726/2004 referral on nitrosamine

impurities in human medicinal products

EMA/409815/2020 Page 20/51

400-8770626 canny@tigermedgrp.com



Appropriate timelines for reviewing the previous risk evaluation and for conducting confirmatory

testing (if needed), should be followed depending on the risk identified.
AR YR SR 0 ARG, TR 3 24 P B T) 2 0K o 2 AR A XU PPAls AT A I Cln SR 75 25

The same approach should be followed for medicinal products granted a positive opinion and

marketing authorisation during the call for review.

SHF7E B PP AR e = A E TV el B2 0, NS R [ i T vk

6. What factors should be considered in prioritising the risk

evaluation?

DLSE 5 £ RS A ) R 3R A TR L 2

When conducting the risk evaluation and risk assessment, MAHs should use a risk-based approach
to prioritise products for evaluations and confirmatory testing. MAHs may consider factors such as the
maximum daily dose taken for the concerned medicinal product, duration of treatment, therapeutic
indication and number of patients treated. For example, medicinal products with higher daily dose and

those for chronic use may take priority.

FEREAT MU VA MUXURS: DAL IR, MAHS S2ASE A3 T XU R 73 925K A0 56 2% R i B AT PG At DA I3
MAHs 7] LA EAH G 2 i R B 097 R ZEmFIA) L @ RORE AT 52 1697 1) 8 A% B, B
BRE R MAE RRZ T s e E S .

In order to undertake the analysis of the identified medicinal products at risk, MAHs can also use tools
such as Failure Mode Effects Analysis (FMEA) and Failure Mode, Effects and Criticality Analysis
(FMECA) as outlined in the ICH Q9 guideline on quality risk management.

N s CAR I R AE XURSE R B2 24 7 2t 1T 20 A, MAH JE T BLAE FRICH Q9 i R A IR ) 2% s s i
I3 #t (FMEA) MR SEmaFI S8 4270 B (FMECA) &8 TR ¢ i MU 3

7. How should the risk evaluation be performed?

PRURSY Aty B 2% S T 32 1T

MAHSs/Applicants in collaboration with APIl, FP manufacturers and their raw material suppliers are
required to perform risk evaluations using quality risk management principles, as outlined in ICH Q9

guideline. The principles described in ICH M7 guideline and in the Assessment report of the CHMP's

Article 5(3) opinion on nitrosamine impurities in human medicinal products in relation to the toxicology

assessment, control strategy and changes to the manufacturing processes for active substances
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should also apply.
MAHs/H1i5 A5 API. FP filli& i S LS RSB R &, 75 2248 B ot & XURS 5 21 5 03k 17 IR PP

1 ICH Q9 i Frid. ICH M7 583, ALK CHMP ¢ T ARZ i ARG A i 128 5(3) & E il
TR PPAL L P SR MG M) 57 A 7 T 200 B VP i i o A A G 2 DU A J 0 0 I3

Manufacturers of active substances and FP and their raw material suppliers should provide
MAHSs/applicants with all information necessary for a comprehensive risk evaluation. If the risk of
nitrosamine impurity formation was assessed during the development phase of the API/FP
manufacturing processes, the information from this assessment can be used to support the risk

evaluation.

TEVEP BT AT FP R e S FE A R B S 1) MAHS/ HRE ASRE R E XS PP T BRI A E R . W
IRAE APIFP 7 TZRIIT B Bl 1 LA i 2% U O XU, T2 P8 8045 B T B T SR U PR A

MAHSs/Applicants and manufacturers should consider as part of the risk evaluation all potential

sources of contamination or formation of nitrosamine, notably the root causes listed under Q&A 4.
MAH/ F 5 AR i 7 S AE IXURS P4k = 25 R B A V8 7 1Y AL B A G T R, el 1 25 4 3l i
A A

As MAHSs/Applicants and manufacturers for products containing biological APIs should consider the

following aspects that may increase the risks of nitrosamine presence in their products:
TEEAEY APL 7= 5 MAH/HE ARG R, 2% & DUT ] BE3GIN H 7= i o A7 76 A e IXURS: (1) 73
[H:

- biologicals containing chemically synthesised fragments, where risk factors similar to chemically

synthesised active substances are present;

AW BT B YIS PR ST B BT PR 5T R XU PR 3R
«  biologicals using processes where nitrosating reagents are deliberately added;

A5 FR R S AT A A 327 ) T2 25 ) A ]

« biologicals packaged in certain primary packaging material, such as blister packs containing

nitrocellulose.
FE 2 A 2 A LG O AW b, B G0 A A AL £ 2 1 B L

For further information on root causes, please refer also to the assessment report of the CHMP's

Article 5(3) opinion on nitrosamine impurities in human medicinal products.
ARMWAFEREZEL, 5HIEZ M CHMP X T AR 2 i T I AR B 15 5(3) 2k DI AR 5

If, after completion of the risk evaluation, a risk is identified in the API and/or the FP, MAHs/applicants
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must notify the competent authorities of the identified risk, proceed without further delay with

confirmatory tests (see Q&A 8) and introduce any necessary changes to the dossier.

WRAEFE XS P-AS f . 78 APLF/EE FP AR )t XUS:,  MAHS/ FRE AR Z50KE TR 50 H ) X RS 88  32

BJay, ISZRIEATHAIGE (WHZ 8) I I AMEATRNEMN B R AT B Z R E

All MAHSs should inform the concerned Competent Authorities of the outcome of their risk evaluation

(step 1) even if a risk has not been identified, please see Q&A 3 for further details.
RO R A e KU, T MAH R LRGSR GBI 1) MR EMMHXTEE LR, ESRAE 3
I (AL

8. How should confirmatory tests be conducted by MAHs and

manufacturers?
MAHSs F0#1| & i B a0l 3 TR A PR ?

For the purpose of confirmatory testing as part of step 2 of the call for review to MAHs, testing should
generally be carried out on the FP. Testing of the API, its intermediates, starting materials, solvents,
reagents, excipients or any other raw materials for nitrosamines, amines, nitrites or other compounds
with potential to generate nitrosamines is also recommended, if the risk assessment indicates that
they are a potential source of nitrosamine impurities in the FP. In such cases, the results of testing
API, intermediates or other relevant materials may be used to support root cause investigations and

the development of a justified control strategy for nitrosamine impurities.

N TR MAH BB ZLRIGEE 2 B —H8r, EHMNAE FP BT . 5 XU vl = el 172
FP LA i A ot T AE RIS, APLL Hrlaldds, &5, kan), SR a AR A4 B AT ik . 7EIX
PG T, DRSS T FE T SRR AR A 5 A1 U A AN 1) 5 A PR VA e % Jo 428 ) SRS o

However, some root causes may only be linked to the APl manufacturing process (see Q&A 4). In
these cases, testing of the API or intermediates upstream of the active substance could be used as a
surrogate for testing the finished product, provided that the risk assessment performed on the FP
concluded no additional risk factors for formation of nitrosamine impurities in the finished product (see
Q&A 4, risk factors related to the finished product). If testing is carried out on an intermediate, then
there should also be no risk factors associated with subsequent steps in the APl manufacturing
process or the finished product. The confirmatory testing strategy is the responsibility of the MAH and
should be justified based on the risk assessment for the finished product and documented in the
MAH's pharmaceutical quality system. It should be clearly justified why testing of the active substance
or intermediate is appropriate and why further risk of nitrosamine formation in the finished product or

subsequent APl manufacturing steps can be excluded. If nitrosamines are detected, then an
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appropriate control strategy should be implemented in the dossier.

SR, —HARE AR A5 AP £l A K (W% 4) o XN, APl SGEEY 5 Lt
() A FR 0t e PR AR I B R AR, AT ER A2 X FP AT G XU TR A% 45 L 0 2518 2 1 it P 0T T A
R AN R R (DA% 4, SRR X R ZD o RSt al g gt Tilel, A4 A
ZAH 5 APl AP R B TR S AR XU R R . B A I USRI 2 MAH TR, BARE XS A
A XU PR BEAT IR AR, I RAE MAH (24 i AR 2 o ST 28 Ul W g A2 0k 2 400 Jo i ]
AT S EIER, DL 47T AR b B 22 AP A7 20 BRh 3t — 0 LA ) RSz .
SRAGH I 0 SR, U IS U e e S it 3 24 4 42 1) SRS

In any case, if the control point of nitrosamines is not in the finished product, the responsibility for
quality lies with the MAH.
TG, W AR A ) AR Bt T, IR A BRI TR AE MAHS

The number of batches to be tested should be commensurate with the risk. MAHs and manufacturers
should test a representative number of batches of FP and the relevant starting materials,
intermediates, APl or raw materials as applicable. If the source of risk has been identified and is well
understood (e.g. by spike and purge studies) such that impurity levels are expected to be consistent
from batch to batch, testing should be conducted on 10% of annual batches, or 3 per year, whichever
is highest. This includes testing not only of newly produced batches but also retained samples of
batches still within expiry date. If fewer than 3 batches are manufactured annually, then all batches
should be tested.

M Bt B S KU AR . MAH A3 i SR AR AR L) FP AR SC R ATEE . a4 |
AP & A EJEA R R XU S VR0 e 78 70 B (A9 sl i Inbs RS BRAIE 7T 5 Ttk 2z 1A]
HIZR BUKP R —B0, RN SR FEREIRET 10% BB 3 IRBEATIN, Dli@ & ik, XA MEFERH
PRI, B ELFE RS E A RO N AL B B REETT R . A SRR AL T B 4, )
JT A IR B BEAT I o

If multiple manufacturers, manufacturing processes and/or sources of at-risk raw materials are used,

(or were used historically for batches still within expiry date), then testing of additional batches would

be necessary to cover these risk factors.

DR R T 2GR fliE T2 e XS JEURRL R (BT Sz B XIS EEA RO P Rk A A
B, DA A B A VR TT I DL A 3K £ UG A 3R

If a product is available in multiple strengths of the same dosage form with the same risk factors
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applicable to each, then testing could be rationalised by testing only the worst-case scenario strength.
The worst-case approach should be justified by the MAH on a case-by-case basis. The justification

should be documented in the risk assessment in the MAH's pharmaceutical quality system.

Gn iR —Fh = A 2 RS AR R 0 2, ELAE PR R 23 R A 5] A XURG: (R 25, U m] DA it AS N e e 22 175 10
RS . MAH AR JE BRIl e I L ) 3 v TR . 3 MW 1E 36 7E MAH 245 i & 4K

? ”/]J—ll w L‘l“'fl{l L{’I

During development of an analytical method, a reference standard of the relevant nitrosamine
impurity is generally needed. If, despite extensive efforts, it becomes apparent that the relevant
nitrosamine impurity cannot be synthesised, then this could be an indication that the nitrosamine
either does not exist or that there is no risk of it being formed. In such cases, it may not be necessary
to conduct confirmatory testing. This should be justified thoroughly on a case-by-case basis according
to appropriate scientific principles. The justification could include relevant literature, information on
structural/stereo-electronic features and reactivity of the parent amine, stability of the nitrosamine and
experimental data to illustrate the efforts made to synthesise and to analyse the impurity. The
justification should be documented in the risk assessment in the MAH's pharmaceutical quality

system.

FE TR R R, 3B R B R LA L 2% o AR e df o ASRRVE AT T T2 05570, (BAR W]
ToVE A AR R IR B2 5T, S 3 AT 163 W VAR e A A7 AL B T O R A (O XURS: o AESX A 0 T
A RERA L EHEAT R e 3K MIZARYE IE 24 AR B AR A S ARGl BT AR E . BT A

8 FHICSTHR S S5 T BRI B 5 M/ LA FE F R AE A S BEPE HOAE BL  IEAH JIE R A PE AN S0ttt DL

3 e ST A R FFFA K55 7 o 3 A 8230 % 2 MAH 24 k5 T 28 1 PR, VA o <

Methods for determination of various nitrosamines in sartans with a tetrazole ring, metformin and
ranitidine have already been developed by the Official Medicines Control Laboratories and are

available for reference on the European Directorate for the Quality of Medicines & HealthCare (EDQM)

website.

A DU MR Pb I 2 . FRSUNCRT 75 JE 8 T B & A A i iR I 7 757k 28 e B 73 29 se 3 = 0 F K

JERTERRI 250 A R Ak 57 B PR 2 (EDQM) Wt L fg 2%

These may serve as a starting point for the development and validation of analytical methods for
testing other APIs/FPs.

XL DL A A e E BTl API/FP (873 B 73 i A

Appropriately sensitive analytical methods for determination of specific nitrosamines in other

medicinal products should be developed and validated accordingly before testing. The limit of
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quantification (LoQ) should be at or below the acceptable limit for the respective nitrosamine impurity.
If the same analytical method is used to test for multiple nitrosamines, then the selectivity of the

method should be demonstrated at the LoQ for each nitrosamine.

N2 AE 00 X RITAH 2 3 O A AN 56 0E B T 5 At = 247 il o Ry R A i 2 U i . e B IR
(LoQ) [ 55T+ BRALR T IS2 Vil ffe 2% o 4 P 3 32 B P o 2 SR A PR A ) 640 20 B T3 3k ik 22 R A i, 0 27

REFPLAHIZ ) LoQ UEBIZ Ryt

Given the trace levels of nitrosamines to be measured, the following technical aspects should be

considered when developing analytical methods:
BT HENERYREWAIL, BTR3N8 & LU HoR T :

- Interference caused by presence of trace amounts of nitrosamines in testing materials utilised

(e.g. water, airborne sources, plastics products and rubber/elastomeric products);
Bt BB AR IR s ARG S S T4 (BlansK. SI5. SR S AR 5 e AR 72 )

«  Contamination during sample preparation (avoiding cross contaminations from gloves,

membranes, solvents etc.) which could lead to false positive results;
FEm R s g CGRERTFE. B, BR% , W BURHEMEESE R
* In situ formation of nitrosamines during analysis;
3 WA SR T BT A
« Use of accurate mass techniques are required (MS/MS or high-resolution accurate mass

systems) in order to overcome interference in the identification of the specific peak of a certain

nitrosamine (e.g. false positives have been observed from DMF co-eluting with NDMA).
i ZAL PR i BOR (MS/IMS BE 70 FE A i i 5 40D DA s IR 45 1 VA Jie g o e 45 5 1) T

P (a0 )k DMF 5 NDMA S35k it b w5 S48 BH D
As a result of the above considerations, control experiments should be conducted such as analysing

samples by orthogonal analytical methods.
BT RS, SaE TR SRS, ) Wi 1A 4 B 3 AR i

Further details in relation to analytical methodology can be found on EDQM website and in the CHMP

assessment report of the CHMP's Article 5(3) opinion on nitrosamine impurities in human medicinal

products.
KA AEREZPEAEE, 15V EDQM M 3£ CHMP vFAl4R & o CHMP ¢ ARZ i

T 2= 2R 5(3) KB
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9. What are the requirements of the analytical method(s)? (Updated)
T TR ATESR (B

The analytical methods need to be sufficiently sensitive in order to adequately detect and quantify

trace levels of nitrosamine impurities. When developing the analytical method, the required sensitivity

should derive from the appropriate acceptable intake determined in line with the approaches

described in Q&A 10. Appropriate development of the analytical method and the required sensitivity

are the responsibility of the MAH/applicant.The following principles apply:

SR A TR L R R, DB R A A R R AN A TR . CETT R o T 7V, BT 1 R U Nk

H AR 12 10 Hr iR (7 VR 8 100E B I TSN . TR B IE 1 23 M 7 VA0 P 5 1) R 72

MAH/R I 1) 5T4E. BAT R E A -

«  The limit of quantification (LoQ) provides the minimum level at which an analyte can be quantified
with acceptable accuracy and precision and should thus be used for impurity testing and

decisionmaking;

€ 5 R (LoQ) $2t 1 70 B m] LA UL AT 8257 WIHE i L AR %5 FE 31T @ 8 1 i KK, RIS AT 2%
60 A0 e 5 1) o

« If quantitative testing is performed as a routine control, the LoQ should be < of the acceptable

limit based on the relevant acceptable intake (Al) for the respective nitrosamine impurity;

b SR BRI AT . LoQ < M TR L T A 4 R TR T B S e (A FO T2
B

« If quantitative testing is performed to justify skip testing, the LoQ of the analytical procedure
employed should be < 30% of the acceptable limit based on the Al;
A SR AHAT 5 T DA DR BB AS 0 F 5 B, U BT AR 20 A B 1) LoQ B2 <<JT- Al AT 2232 IR 1Y
30%:;

« If quantitative testing is performed to justify omission of specification, the LoQ of the analytical
method employed should be < 10% of the acceptable limit based on the Al;
A SR AT 5 B DA DAIE AN E ARl 2 S BRI 204 i) LoQ SR RT3 V2R <2 T+ Al (AT EE 32 [
P 10%;

+  Exceptions are anticipated for medicinal products used at high daily doses (Al may be below

technical feasibility of the method), or in case more than one nitrosamine is anticipated or

identified in a given medicinal product.

Pt H S A2 B EE 257 i A B AME DL (Al /TR T B EoR T, B4 e

P2 2477 il R P B e Ml I — PSR i 1
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Different analytical methods may be used for determination of multiple nitrosamines. If the same
analytical method is used for multiple nitrosamines, the selectivity of the method should be

demonstrated for each nitrosamine.

A LAASE FRAN TR 23 B 7392 5 22 R AR i o T RO 22 o Al i A5 RRAH [R) ) 20 A 730, U REIE WAz 75 1k
X R — 1

10. Which limits apply for nitrosamines in medicinal products?
(updated)

B M TR 2REER?  (EHD

ICH M7(R2) guideline defines N-nitrosamines as substances of the "cohort of concern" for which
limits in medicinal products refer to the so-called substance-specific acceptable intake (Al) (the
Threshold of Toxicological Concern, TTC, value of 1.5 ug/day cannot be applied) which is associated
with a negligible risk (theoretical excess cancer risk of <1 in 100,000 over a lifetime of exposure). The
calculation of Al assumes a lifelong daily administration of the maximum daily dose of the medicinal
product and is based on the approach outlined in the ICH M7(R1) guideline as well as the principles

described in relation to the toxicological evaluation in the assessment report of the CHMP's Article 5(3)

opinion on nitrosamine impurities in human medicinal products.

ICH M7(R1) $5 R 5 N-VAS i€ SON“SE AR BT, AL B 24 7= i v 1Y) FRLFBE 438 1) 2 BT 18 PRV R 2 ) o

AR (Al) (FBEEERIEBE, TTC, EA e 1.6 /XD , X 50] 2 ATt g XU AH 5%
(TE—EM RIS, B BB EXE < 100,000 72— o Al P2 KT R ELER KR

A& ARBAEAEZ 6, HEET ICH M7(R1) 8 A%, LU CHMP T ARZ T

TEIE AR B 5 5(3) of = D pE i 5 v 5 75 B Pk A Q) BRI

The 'less than lifetime' (LTL) approach should not be applied in calculating the limits as described

above but can only be considered after consultation with competent authorities as a temporary

measure until further measures can be implemented to reduce the contaminant at or below the limits

defined above.
bRk, “NFEar(LTL) BiEANMN BT ERE, mRGEAES FE 1R EE NN G E,
B2 ] DR B — 20 3 it 15 A b B IR BUR T R w R .

For products intended for advanced cancer only as defined in the scope of the ICH S9 guideline, N-
nitrosamine impurities should be controlled according to ICH Q3A(R2) and ICH Q3B(R2) guidelines,
as specified in the Q&A document to ICH S9 guideline. In addition, limits according to ICH Q3A(R2)
and ICH Q3B(R2) apply to any impurities in Appendix 1 considered to be a non-mutagenic impurity

(NMI) based on negative results from a well-conducted in vivo mutagenicity study.
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XtF ICH SO FR RV A e S T B 0T A 1R 7 i, N-NEAR A% 2% o AR 9 ICH Q3A (R2) AT ICH
Q3B (R2) #RmE T4, 1 ICH SO 57 IH & S ik . B4k, R4 ICH Q3A (R2) 1ICH Q3B
(R2) [RRAETE T PR SR 1 ARARE R UF HEAT R4 N 5 AR AP 5T IR B PR 5 A R AR R AR PE AR i (NMID
AT 2% o

If the active substance itself is mutagenic or clastogenic at therapeutic concentrations, N-nitrosamine
impurities should be controlled at limits for non-mutagenic impurities according to ICH M7(R2). The
same risk approach is applicable to all routes of administration. Corrections to limits are generally not

acceptable unless route-specific differences are justified by data.

B SRS PE YD AR B AEIR T TR T B BUR A B R, WARYE ICH M7 (R2) 5 N-IEAi & 4% Jo7 B 475 il
FEARFE AL T IBR EE N o AR R B RS 5 V2@ T T 4a 253845 . BRARRE 2 B 20 1 22 S A e ], 500
Xt R B 138 5 R AN Al 52 1

Establishment of the Als

Al IS

Two scenarios are foreseen for detection of new nitrosamines:

XoF T LA R Al SR AT P A

A. If N-nitrosamines are identified with sufficient substance specific animal carcinogenicity data, the

TD50 should be calculated and used to derive a substance specific limit for lifetime exposure as

recommended in ICH M7(R2) guideline.

AR LS N-TL A i B oA 9% 1 s ) B0 VE B 900 € ke e mn, N T B0F46 ) TDSO 43 4

OIS 2 AEFERRBREE, 40N s ICH M7 (R2) fawd P fERE

B. If N-nitrosamines are identified without sufficient substance specific data to derive a substance

specific limit for lifetime exposure as recommended in ICH M7(R2) guideline,

B. A R4 ICH M7 (R2) 4REI AL, N-MEAH A 0 1) B AR S Rt i 28 28 ey g B EZ

1.The Carcinogenic Potency Categorization Approach (CPCA) for N-nitrosamines (Appendix 2)
should be used to establish the Al, unless other robust data are available that would override this Al.
N-MEASHEBUR RO 73 260710 (s 20 RO A REESL AL BRAEA oAt nr S 80 v] LU 551X A4™ Al

2. A negative result in an GLP-compliant enhanced Ames test (EAT, Appendix 3) allows control of
the N-nitrosamine at 1.5 pg/day. For substances testing positive, the Al should be established using
options 1 or 3. For reporting requirements see Q&A 3 above.
ﬁﬁmﬁ%%ﬁﬂAm%ﬁ%(aw,W%B)%WM%K%@MW%M%%H15@% DS
WS FAPE P ET, BAE DT 1 8 3 #57 Al. A ORI 2R, 152 0L ECiR % 3.

3. If a surrogate nitrosamine is available with sufficiently robust carcinogenicity data, the TD50 from
the surrogate substance can serve as a point of departure for derivation of Al by SAR and read
across.

I R B N B A Es l SE R BUe A, B AR5 K TDSO0 v) APy SAR #E Al (I & =, JF
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BEAT A L

4. A negative result in a relevant well-conducted in vivo mutagenicity study can allow control of the N-
nitrosamine as a non-mutagenic impurity (NMI), i.e. according to ICH Q3A(R2) and ICH Q3B(R2)
limits, irrespective of the limit calculated through option 1, 2 or 3. For substance testing positive, the
Al should be established using options 1 or 3. For reporting requirements see Q&A 3 above.

FH R B R A P B R ARV RIE 78 B0 B PR 45 R AT DA (DD AR R AR Ak it (NMID) #) N-SIEAF i, BIAR 4
ICH Q3A (R2) #1ICH Q3B (R2) [RE, A ikl 1. 2 5 3 THELMIRAE . X T4 s Al
SR, S AEDT1 B3 AL Ale ARG ESK, ES W B 3

The risk approach is applicable to all routes of administration. Corrections to limits are generally not

acceptable unless data justify route-specific differences.
WS TTEE R T 4255815 . WIRERBIE— AT ERZ, BRAFEEEIE VA R E 45 2@ 1) 2 5+ .

Appendix 1 lists the nitrosamines for which acceptable intakes have been established by the Non-
clinical Working Party.

Bk 1 FH T AR IR PR TAE 4 O e AR e vl 22 R N =

If the nitrosamine is not included in Appendix 1, MAH/MA applicants can also refer to a CPCA
category from another source e.g. CPCA categories published by other regulatory authorities, but this
will need confirmation to allow control of the substance at the level corresponding to that category.
AR AN EFRTERT S 1, MAH/MA HR 3 A AT DLZ28 HAt R IR CPCA 2851, 9 an A i P AL
AR ) CPCA Jhl, HIXFTFEMIN, LARVIE S Z AR R K B sz .

All Ames assays initiated after August 2023 must comply with the EAT or they will not be accepted.
Ames assays initiated before August 2023 may be accepted on a case by case basis, and assessed
according to the requirements of the EAT protocol, but they must be submitted before January 31st
2024.

2023 4= 8 HJEHFMa AT Ames Rl b1 fF & EAT, BN A #:52 . 2023 45 8 HHIJH 311 Ames
R AT AR FAATE B3z, JFARE EAT Whill i ZREBATIEAY, (HAAZUFE 2024 4 1 H 31 HZHIHRAL.
Calculation of the limit when a single known nitrosamine is identified:

LR H B — B0 T AR R e PR PR BE T B

The conversion to a specification limit in ppm for a particular medicinal product is calculated by
dividing the respective Al in Appendix 1 (ng) by the maximum daily dose (mg) of a given product as
reflected in the SmPC.

R A M BONMERE (ppm) HITHET SRR 1 HHIAHR Al (ng) BREL SmPC 1 RBRIIZS
EEBRRRKEFEHFIE (mg) .

The maximum daily dose is defined in line with the definition of the product strength in the Guideline

on the SmPC. Therefore, the limit in ppm should usually be expressed per active moiety (free base,

free acid or anhydrous/non-solvated material) for control point in the FP. Exceptions to this are active
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substances in medicinal products where the strength has traditionally been expressed in the form of a

salt or hydrate and active substances present in the formulation as ester or pro-drug.
8 HBKHIERE XS SmPC f8Rh7™ @R B A E L —8. FEik, LA ppm Jy 807 i R EE # MDA FP
B RS NEER S (FER. FEERETOKEAESAIRD Fn. BISMERREZ & RS
WY, HAEEG EURBKEVRERRR, EEYRAESIFR+ RS REAEE.
For a control point in the API only, the limit should be expressed in general per drug substance (i.e.
relating to form of salt, hydrate, solvate etc. where relevant).
DO F R 2 iR A, RENUEMENZAHRITER (58, K. BmENEE
X .
Calculation of limit when more than one nitrosamine is identified in the same product
FE[R]— 7= fh 48 52 HH— P DL _E LA R O BR Bt 55
Please also refer to the decision tree in Annex 1 for further guidance.
HZHME 1 P ERER, LSRG EE— PR S
For determining limits in the case of presence of more than one nitrosamine, two approaches are
considered acceptable in order not to exceed the acceptable risk level of 1:100,000 as outlined in ICH
M7(R2) guideline:
FEEA ML EEASREIITE LR, AT A ICH M7 (R2) $ERIH LAY 1:10 0,000 [ Al 4252 XK
K PRI N AT L2 Y :
1. The total daily intake of all identified N-nitrosamines not to exceed the Al of the most potent N-
nitrosamine identified, or
Fr SR N-SEAHZ 4 H B SN B AR U B e 1 N-JEAH IR S N, Bl
2. Total risk level calculated for all identified N-nitrosamines not to exceed 1 in 100,000.

FI A 1€ B N-SERHE % T 55 0 s XU 7K P ANl i 100,000 702 —-
The approach chosen needs to be duly justified by the MAH/Applicant.

FIride #5110 7512 75 2 th MAH/ S AN 78 70 iE B .

Specifications for individual N-nitrosamines should generally include an Al limit expressed in ppm or
ppb. The conversion to an Al limit in ppm/ppb for a particular medicinal product is calculated by
dividing the respective above Al (in ng/d) by the maximum daily dose (in mg) of a given product as
reflected in the SmPC. The calculation of the specification limit does not take into account the
molecular weight of the N-nitrosamine.

FAAS NS 0 F A 388 o B ALEE DL ppm B ppb K ALBRFZ . R 25 5 11 Al BREE (ppm/ppb) (154
Bt B iR Al (ng/d) BREA SmPC 1 s B 45 5E 7 it I R BE H FIE (mg) o ArdAERR EE T
HBA R N-TRSIE I 1 &

It is considered that the presence of one or more N-nitrosamines at <10% of their respective Al
constitutes a negligible toxicological risk, and as such, they do not need to be specified. N-
Nitrosamines present below 10% of their respective Al do not need to be factored into the calculation

of limits for individual or total N-nitrosamine(s).
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PNy, —FhE A N-TL A AE FL 5 E AI<10% I FR 772 R B AT 2008 1 2 217 KU, BRI, AN 250
HATRUE o AT EUE N- A IZ R R EERT, ATFEF BT H S B Al 10%1) N-TEAEIZ .
However, the overall principle of the Article 5(3) referral should still be considered, notably that “the

presence of N-nitrosamines in human medicinal products shall be mitigated as much as possible.”
Therefore, manufacturers are encouraged to improve their processes, even if they result in only very
small amounts (<10% Al) of multiple nitrosamines, as processes and controls should be designed to
prevent if possible or mitigate as much as possible the presence of N-nitrosamines in APIs and FPs
(see Q&A 1).

SR, TN FEZE 6 (3D FFHE SRR, 5 )2 NS W] BE iz NS BE 2457 v N-E A R AFAE . 7
DRLtG, S ah i i S AR T T2, BRASE AT ] R P2 AR R D& (<10%AD 2 MAEE, oy T EHM

Pt LT Dy R AT BB L B AT R B2 T FPs o N-EAS 2 IAEAE (LI 1) o
For option 1, the Al limit for total N-nitrosamines should be set in ppm/ppb according to the most

potent N-nitrosamine present at = 10% of its Al. The most potent nitrosamine is the one with the
lowest Al (see Appendix 1). Limits for individual N-nitrosamines can be defined but are not
necessarily needed. However, it should be clearly stated which N-nitrosamines are included in the
calculation of total N-nitrosamines.

XTI, 2 N-ER LR Al RS SRR 58 H Al210% I 7775 1) e K B3P N-E A IZ & 4 ppm/ppb.
KB RAR L 2 Al ARG CILBE 1) o v RUE SCERAS N-TE A IR FE, (AA—EF 2. H

B, IVZ B 1 B L N- TV A i B 45 AE S N-JEAE & 1 vk 59
For option 2, the limits for N-nitrosamines should ensure an overall risk of not more than 1 in 100,000.

Different approaches can be employed to achieve this risk requirement:
XF T8 T7 58 2, N-SEAH L PR BE L ORo s A4 XU AN 10 /590 2 — o AT BAR FHAS RN 7 vk S IX
Fixed approach: fixed Al limits (in ppm/ppb) are set for individual nitrosamines and no limit for total

N-nitrosamines is needed. The limit for each N-nitrosamine should be set at a percentage of its Al

limit such that the sum of the % Al limits for each specified nitrosamine does not exceed 100%.
e A7k AN TAH v e [ 2 1) AL FREE Cppmippb) , AT ED A N-SEAS %15 2 PRIE « BEFh N-
VA R R 2 ¥ B D9 3 ALBREERFT 0 b, DAEREAE 7 JEAH LK YAl BREE Z FANEE L 100% .
Flexible approach: each N-nitrosamine should be specified at its Al limit in ppm/ppb and an

additional limit for total N-nitrosamines is required. The calculation for total N-nitrosamines could be
written as:

RIGWITEE: BFh N-TERS RN LL ppm/ppb A AT e e AR, - ZE SR N-EAY i 47 /M 0 52
PRI . 5 N-MEAE Ao 50T 5 ik

Where Xi is the amount of each single N-nitrosamine i in ppm and Ali is the Al limit of each N-
nitrosamine i in ppm.

Hodr Xi A& L ppm A AL RN AN N-EASIZ | BOE, Ali A& LA ppm AL RES N-SEASZ § 70 Al R .
For each batch, to determine whether the limit for total N-nitrosamines is met, the amount of each N
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nitrosamine present (in ppm/ppb) should be converted to a percentage of its respective Al limit. The
sum of % Al limits of specified N-nitrosamines should not exceed 100%.

TR, N T HE R ST A R N-IEAIZ RO MR, &0 N-IZA 5 & (ppm/ppb) S i 0y 1%
H AIBREZHRI T 70t $8E N-ILAH I %Al BREE 2 AR 100% .

Example of control options and specifications for multiple nitrosamines in the same finished

product:
B — B 2 T WP A 1156 AN AR e 1 -
The case of two NAs:

PiFh NAs
Two NAs both at or above 10% of their respective Al

AN NAs HiA 2|86 H % B AL 10%
Example:

el
NDMA and NDEA are both detected at or above 10% of their respective Al) in a finished product with

maximum daily dose of 300 mg.

5 8 K H 57y 300mg HIEG T, KI5 NDMA F1 NDEA ik 2t 5d H % 3 Al 10%) .
Al limit

Al [RJE

« NDEA: 26.5 ng/day / 300 mg/day = 0.088 ppm or 88 ppb = most potent N-nitrosamine (P58 N
NI 7P)

* NDMA: 96.0 ng/day / 300 mg/day = 0.32 ppm or 320 ppb

Specification possibilities for different control options:

AN TR i) S T A TT REE: -

| Y 2-F 7 7 1 o
TR A 1 ‘ R 2- I I 1%
L 20:80 445 2
ANKT 64ppb
NDMA NGRS AKT 320ppb
(320ppb x 2>
ANKF 70ppb
NDEA ENE S A KT 88ppb
(88ppb x 0.8)
S ATE] ANKT- 88ppb AN AKT 100%
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NMT 100% = 1:100,000 theoretical excess cancer risk.
NMT 100% =1:100,000 Fif E A e i XU

2 For option 2 fixed approach, a ratio of 20% NDMA to 80% NDEA (20:80) is used as an example only. Different
ratios could be used in different situations dependent on relative amounts present, provided that the sum of the %
Al limits for each specified nitrosamine does not exceed 100%.

23T 75 % 2 [ 5€ J57%, 20%NDMA 5 80%NDEA [¥HL] (20: 80) AXHAERMHI. HRYEAFAE R AN &,
AT LAEEA RIS O A A FE R EL R, A4S B A Rs 8 LA IZ I %Al FRJZ 2 AN I 100% .
Example of presentation of acceptable batch results for each control option:

AN EHIET T K& RIE P
Model data from 1 batch:
1 LR AE
* NDMA found at 38 ppb

NDMA 38ppb
* NDEA found at 44 ppb
NDEA 44PPB
Option 1 Option 2 - Fixed Option 2 - Flexible
Example 20-80 ratio
Limit Results Limit Results Limit Results
NDMA Not needed - NMT 64 ppb 38 ppb NMT 320 ppb 38 ppb
(12% of AI)
NDEA Not needed - NMT 70 ppb 44 ppb NMT 88 ppb 44 ppb
(50% of AI)
Total NA | NMT 88 ppb | 82 ppb Not needed - NMT 100% 62%
% 2-F ek ,
W1 N B 2-[ e Fik
20-80 Huf24)
PR 2 4R PR 2 & PR 2 4R
38 ppb
NDMA NS - KT 64 ppb 38 ppb AKTF 320 ppb
(12% of AI)
NDEA T . AAT 70 ppb | 44 ppb | AT 88 ppb 44 ppb
(50% of AI)
2 NA KT 88 ppb 82 ppb NES - ARKF 100% 62%
Control options for Genotoxic APIs
FEEFME AP R H LR
Genotoxicity encompasses mutagenicity, clastogenicity and aneugenicity.
BRSSO ARE . B B A b R A5 A E
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Mutagenic APIs are defined as substances having DNA-reactive properties as described in ICH M7.
W ICH M7 HhiriR, BURAE API H0E SOV EAH DNA KSR 45

Clastogenic APIs are substances causing structural chromosomal aberrations.

Clastogenic AP & 5 E 4L 6 A 25 1 Wi A2 ) 47 ot

Aneugenic APls are substances causing numerical chromosomal changes.

Aneugenic API & F 2 A5 2R

The ICH M7(R1) guideline does not apply to drug substances and drug products intended for
advanced cancer indications as defined in the scope of ICH S9 (Ref. 4). Additionally, there may be
some cases where a drug substance intended for other indications is itself genotoxic at therapeutic
concentrations and may be expected to be associated with an increased cancer risk. Exposure to a
mutagenic impurity in these cases would not significantly add to the cancer risk of the drug substance.

Therefore, impurities could be controlled at acceptable levels for non-mutagenic impurities. Below it is

explained in more detail how this is applied to the control of nitrosamine impurities.

ICH M7(R1) $8F A& T ICH SO (3R 4) o [H P s X1 AR T+ W H e R da IAE 1 5} 24 F 244 7=
e BbAh, TERSCENLN, BT HARE ROE AV AR BLERITIREE N BABE RN, I Hool Re s
JEMSE . EIXEEIEAL R, FER T EBORAR LA 2 A G 05 oR 25 1 8um XU . PRIk, S T332 4 i ]
DAFEHIFE T2 17K F o T TE VR RE 1 Anfer F N FR T VAR I 2% o i o

1. Policy for products not within the scope of ICH S9

ANEE ICH S9 i FEl A 17 il BUER

a. Containing mutagenic or clastogenic APIs:

G HRATE AL ) AP

i.  Control nitrosamine at or below ICH Q3A/B qualification threshold' when genotoxicity of APl is
considered to produce a significant risk for mutagenicity/clastogenicity at therapeutic exposures;

4 AP AL BRI N AEIR T 2 R T AR R (M BUR AR MBI B AR W A IR I, e IV fr 42 1) £ B
ik T ICH Q3A/B Z 4% RI1H ©

ii. The rules established for the control of nitrosamines as explained in the Article 5(3) referral or

elsewhere in the Q&A apply when mutagenicity/clastogenicity of API is considered not to produce a

significant risk for mutagenicity/clastogenicity at therapeutic exposures.

2 AP HEUR AN B AN E RN N TE 10T 2 B N AN 27 A R IR A /B 2 KB, 1E FR %S 5(3)
2% A B ) 225 v Al b 73 AR P g2 ) ST A J o 1) 5 ) U

b. Containing aneugenic APIs:
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B85 4 A% 1 AP
i. The rules established for the control of nitrosamines as explained in the Article 5(3) referral or
elsewhere in the Q&A apply since aneugenicity of API is considered not to produce a significant risk

for carcinogenicity at therapeutic exposures

T APl BB B A AN SR B B B HIBUR XK, RItiE B2 5(3) skHEA7 a2

At b 73 AR P g 42 1) SIS e T ) 16000 )
c. Containing non-genotoxic APls
S AR E R AP

i. The rules established for the control of nitrosamines as explained in the Article 5(3) referral or
elsewhere in the Q&A apply

T PSR 5(3) 2% B I 25 rp L Ath M 75 AARE PR DAy A o) STV kg o o) R 1A )
2. Policy for products within the scope of ICHS9

ICHSO JE [l A 7™ i FRT UK

a. Containing genotoxic or non-genotoxic APIs:

A FEDN B AR R A B R 2

i. Control nitrosamine at or below ICH Q3A/B qualification threshold.

H LA % AE BT ICH Q3A/B BEA% B

Higher limits may be set for nitrosamines in certain cases. However, it is expected that the
Applicant/MAH will ensure that the presence of nitrosamine impurities in their medicinal products is
mitigated as much as possible.

FERLEIE LT, ATRE X AN v EE S IR . SRTm, W15 A i A/MAH R DRSS AT R s/ B2 24 7
s R I T

!Wherever it is quoted “Control nitrosamine at or below ICH Q3A/B qualification threshold”, this
implies that control at the qualification threshold is justified from a safety perspective.

JUG1 R H A A B BT ICH Q3A/B Sig BIME b Ty, IXEWE ML EMERE, EHIESHK
B (B A2 A B

11. What should | do if a nitrosamine is detected in my medicinal

product?

WREZGFE SRR AR % E AT

If one or several nitrosamine(s) is detected for the first time in my medicinal product:
G SR RAE R 2 24 7 i R ) 38— 22 A A i

The MAH/Applicant should forthwith inform the competent authorities, irrespective of the amount

detected as described in Q&A 3 for medicinal products subject to the call for review.
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MAH/H15 AR RS EE 2R, Foi Q&A 3 Hiid it 7 22w A A 24 b BRI 485 R

The levels should be reported in ng and ppm, together with the corresponding calculations used to
describe the potential exposure to the detected nitrosamine based on the maximum daily dosage
recommended in the SmPC. If SmPCs differ between Member States, the calculations should be
provided for each different maximum exposure. Sufficient details should be provided to enable the

calculations to be reviewed and verified.

G SmPC FHEFEM B R BRIE, 3 [F) P T A Wl 21 11 S A i 1) 0 76 2 i A R 55, KRS DA ng
F ppm AEEALR o AN ARG EZ (A SmMPC AN, U RIEF RN AN [F] (1) B R R R SRR A R .
FEOER B VEANLS B DL 3L A5 T o TR

The calculated exposure(s) should then be compared to the limit defined in Q&A 10:

SRE R R R R R EE RS Q&A 10 HE LHIBREEITERE:

- If the limit is not exceeded for the detected nitrosamine or, in case of presence of multiple
nitrosamines, if the total risk remains below a theoretical lifetime excess risk of <1:100,000, the
MAH/Applicant shall control the nitrosamine(s) in the FP at or below this limit (see Q&A 10) and
should take measures to mitigate the risk of nitrosamine formation or contamination in the

medicinal product as much as possible (see Q&A 12).
An AN B A LA R I BR S, B AEAAE 2 A I S 0 T LA IE, an SR s MU AT SRR T <
1:100,000 (RIS i A SAMES, T MAH/HE ARCKE FP A iR AS e e 8IS T IR EE (2T
% 10D, ESREHS MR R T Rl 4 24 i oh S0 e T ple s e i R (DRI 12)

«  Where the limit defined in Q&A 10 for single or multiple nitrosamines is exceeded, the
MAH/Applicant should submit forthwith an (interim) investigation report including (preliminary)
root cause, risk mitigating plan and benefit/risk assessment. The competent authorities will then

assess the impact on the benefit/risk balance and the consequent need for any action to be taken.

WIS QEA 10 A — B RTINS XCIIBRAE, U MAR/th i A SISZED 5 — 1 IR
A, L V5 RARE ., RGO R . SR, SRR
AR P S B B R 7 R FE T4 30

Please refer to the Assessment report of the CHMP's Article 5(3) opinion on nitrosamine impurities in

human medicinal products for further information.
HZE IR CHMP 5T ARRZ S A 2 i 28 5(3) 2, DRIEZE R

Changes to the marketing authorisation related to measures to prevent or minimise the risk should be
introduced without delay and in accordance with the guideline on classification of variation (please
refer to Q&A 13).
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507 B/ M IRURS: 135 Tt AH 5 (0BT VR R] AR BE S ST B AR AR B 23 2R 48 R (B S IA 2 13) #E1T.

If the presence of specific nitrosamine(s) in a medicinal product has already been reported to
the authorities by the MAH and is below the limit defined in Q&A 10 or a limit approved by the
authorities, there is no need for a further notification to the authorities.

R MAH B2 A4F/RE T 4P ELHERNFE, HFAKRT Q&A 10 H15E LR R Y Rt
HIBREE, MITFRHE—LER MAH 5.

Batch records are subject to inspection by competent authorities.

LI FAEZ EE LR .

12. Which are the measures to mitigate the risk of presence of

nitrosamines?
ek A1 S R 7 IXL B P s A VR A 2

The presence of N-nitrosamines in the FP shall be mitigated as much as possible and shall be at or
below a limit defined in Q&A 10.

RS e FP o N-AH I O AAAE, I RS T K T Q&A 10 HriE SRR .

MAHs shall design or adapt the manufacturing process of their medicinal products to prevent

formation of and contamination with nitrosamines whenever possible.
MAH 5 3158 8 HL S 245 7 i dilis T2, DU AT 8B LE S0 A R R 72 RS e o

MAHSs should implement a control strategy regarding W-nitrosamines, which should include current
and prospective measures to minimise the risk of generation of/contamination with nitrosamines (e.g.
change of manufacturing process, change of raw material quality, introduction of appropriate
specifications and development of appropriate methods, and measures on the premise and
equipment such as cleaning procedures and environmental monitoring). MAHs should control
nitrosamine levels in accordance with the limits defined in Q&A 10 and any future changes that may
impact on the risk (e.g. change of supplier, change of manufacturing process and change of
packaging).

MAHSs S5 T N-SEAH FE 32 i S, b SA0 35 AT AR B0 Tt DU S8/ YA i 28 15 G

XS C(EltndiE T2 BRI E A, 5] AGE SRS T K IE Y 1 757k, s 4%
HIfeEit, BIaEERE AN o MAHs MR HE Q&A 10 Hh g SCH B i) 42 1) SV A e 7K 7 LA A RT R
S UG AR AT AR AR, (AR B 7 (A8 4k . il o A R AR AL AN 288 (AR 1k o

MAHSs shall also ensure that active substances and excipients used in their FPs are manufactured in

compliance with good manufacturing practices in line with Article 46(f) of Directive 2001/83/EC.
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MAH &R Af ORI FP A R BOVE 1 A R 22 7 75 & 2001/83/EC 17455 46(f) 251 R 4727 ALV

Please refer to the Assessment report of the CHMP's Article 5(3) opinion on nitrosamine impurities in

human medicinal products for further information.

HZE VGRS CHMP T AR 5 P LA IE A B 56 5(3) s =0, DURICE 25 5.

13. Which changes would be required for Marketing Authorisations?

BT IR B R AR T ?

MAHSs should introduce changes to their APl and/or FP (e.g. manufacturing process, controls and
specification, product formulation, raw materials and packaging), through the timely submission of

appropriate variation(s) in accordance with the guideline on classification of variations.

MAH FARHEAR 43 K457, i S22 id 4 i A8 5, X H APL /el FP (i dndilie T2, iR
B PEECTT S JEAPR AL TR B

When nitrosamine(s) is (are) identified, the corresponding limit(s) as defined in Q&A 10 should be

introduced in the specifications of the FP. Please refer to Q&A 15 for information on the test

modalities.
2R RS R, NAE FP IR T 5] A Q&A 10 F5E AN PR EE . AR A XER, 5SS

7] %2 15.

The application for a variation should contain information on amendments to the marketing
authorisation - i.e. in module 3 (3.2.S and 3.2.P), the active substance master files (ASMF) or the
Certificate of Suitability to the monographs of the European Pharmacopoeia (CEP) that is necessary
to control nitrosamine impurities in the active substance and/or FP. Variations should be submitted
according to the existing variations classification guideline: EUR-Lex - 52013XC0802(04) - EN - EUR-

Lex (europa.eu)

AR A AL B A G BT VR ATEIT S SRR 3 (3.2.8 F1 3.2.P) | iEHEMN XA (ASMF) BEK

25 %0 1 & FRYEIE T ( CEP) 45 HNEMEY S A/EL FP rb WA IR B BT L 75 16 o AR 98 B0 AT 1 A8 B

SrRFEFE IR AT EUR-Lex - 52013XC0802(04) - EN - EUR Lex (europa.eu)

Depending on the root cause identified and extent of changes to be made, grouping of variations or

use of work-sharing procedures might be applicable: https://www.ema.europa.eu/en/human-

regulatory/post-authorisation/variations/worksharing-questions-answers.

FRAE A 5 HORRAS SR DR AN EEREAT A SE O AR R, AT e AR AR AL it 1T 70 L slfit AR AR 3L 2 iE e

v

https://www.ema.europa.eu/en/human regulatory/post-authorisation/variations /worksharing- ] i - 25 %&
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14. What is the approach for new and ongoing marketing

authorisation applications (MAA)?

A IEAESTR LT g (MAA) A ERM4

Applicants shall design their manufacturing processes and controls to prevent if possible or mitigate

as much as possible the presence of W-nitrosamines in their APl and FPs (please refer to Q&A 12).
HIE AR T A= T2 Mg, DU AT ReRs LEBUR AT s> H AP A1 FP A N-EAH i A7 AR

GHEZHINE 12) .
The potential presence of nitrosamines must be evaluated as part of the MAA as follows:
A BT AEAFAE L ATHE T VPG FFE 9 MAA B—#853, 40 R BioR
+ At the submission stage:
FETR T B
- For the risk evaluation, Applicants are required to follow the principles for step 1 as per Q&A
2. The risk evaluation should be submitted as an attachment to Module 1 with a
corresponding reference in Module 3.2 of the marketing authorisation dossier. To
supplement the detailed risk evaluation, the template located on the CMDh nitrosamine

website (section "For additional specific information related to nationally authorised products
(including MRP/DCP)") could also be submitted: https://www.hma.eu/human-

medicines/cmdh/advice-from-cmdh/nitrosamine- impurities.html . The template is optional
for CAPs. For NAPs, and DCPs, the template is mandatory and the CMDh practical

guidance located in the same section of the same website should be followed. % X[ P44,
FAH AT G HR ) 2 2 3850 08 1 R . XUBS PRAL AR B E 1 P4 ss, FFERL BT ir
AL SRR 3.2 (NN 2% . O 1 AR AR I XUB: P4, 3& AT BLIR 22 £ 7 CMDh TIE.

T e 9 st B RS AR. (55 B AR B0 i CELEE MRP/DCP)  H 5% i He A4 52 15 2 8870
https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine- impurities.html .
AT CAP 2 1[iE ). X+ NAP fl DCP, MR M|, I B 8T [F—W
5 [§]— 43 1) CMDh SEFR4ER

- If a risk of presence of nitrosamines in the medicinal product is identified, applicants are
required to provide the risk assessment outlining the impact on the benefit-risk balance of

the product and a risk mitigation strategy. Applicants should also submit confirmatory testing

plans or confirmatory testing data as mentioned in step 2 (see Q&A 2).

0 SR 5E 24 ot TP AEAE A S XU, O L 5 SR XU Ak, W o 01 i XL~ i P 52
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https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine-impurities.html
https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine-impurities.html
https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine-impurities.html
https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine-impurities.html
https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine-impurities.html
https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine-impurities.html

W 72 it R X067 42 1) SRS o HR U AIE R 42220 B8 2 A 4R 2 A e A I 1 R s R Bl (=
WA 2) .

- In case applicants have not submitted a risk evaluation and, if applicable, confirmatory
testing plans with their MAA, these should be submitted during the marketing authorisation

review procedure.

B R B AMAA RIERE RS PP AT (ARG R BTGl 0 NEAE b i v m] o e e
FEALo

*  During the Marketing Authorisation (MA) evaluation procedure:
e ETVFAT (MA) PEAGFE P
- If the risk evaluation was not submitted as part of the MAA, it will be requested during the
MA review process. Risk evaluation will have to be adequately documented and, if
applicable, supported by confirmatory testing in case a possible risk of presence of
nitrosamines has been identified. This information should be submitted as part of the

responses to the list of questions.

AR RSV RAE 9 MAA I — B0 4252, PR AE MA B B0 FE 5 Y ER . PR 1P
AFRDIMFES, JFEAERKHOLTY, A FAETAEER RN BRI T, Bl
MRSZRF . BUAF BN 90t 1) i 51 2% 1) B B —HB 70§ 52

- If the applicant is not able to provide satisfactory information and justification of a favourable
benefit-risk profile of the product at this stage, a request to further assess the risk of
presence of nitrosamine will be part of the further list of questions / outstanding issues

depending on the stage of the MA procedure.
b 2R R R A ToiR SR AR R B it A A R 2 U L 5 T A S 5 B AN, BE—2D PR
it S A7 A PRI PR T SRR RSO 3 — 2 ) R o 1) RS 3R ) — B 7, BUAREGR T MA R 1
BB

- Any outstanding issues related to the quality requirements of the product would have to be

addressed before the final opinion on the granting of the MA.
FEART 577 it 5t B SRR DG I R H ) RELL ZAE A T MA [ e 4 0 L2 Wi U o

For new and on-going marketing authorisation applications, the number of batches to be tested as
part of any confirmatory testing should be commensurate with the risk in line with ICH M7(R1)
guideline. The source of risk has to be well understood (e.g. by spike and purge studies) such that
impurity levels are expected to be consistent from batch to batch. Test results from a minimum of 6
pilot scale batches or 3 production scale batches may be sufficient. Depending on the risk factors for

nitrosamine presence, e.g. with risk factors being closer to the FP, more batches may need to be
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tested. If multiple manufacturers, manufacturing processes and/or sources of at-risk raw materials are
used, (or were used historically during development), then testing of additional batches would be

necessary to cover these risk factors.

X TR HIAEE BT B VR B, AR RN AR — R, Z A= R 5 55 ICH
M7(R1) 4555 I AR AHPR . 2R - 1 A R RS (B ansdl el A A BRE e ), DME T &Lk i)
KPR FE—E. 27> 6 MBI L 3 AN E = st RIS R T Rest 2% 1. AR A
FAFAER XU R 3R, Blan )R R 3R BB FP, wl e S 24tk SRR Z M HlE . filia T
2 RS XU R AR AR (BB AR A R ), 05 A A Bt ¢ DURA o 3 6 XL 4]
E

If a product is available in multiple strengths of the same dosage form with the same risk factors

applicable to each, then testing could be rationalised by testing only the worst-case scenario strength.

The worst-case approach should be justified by the MAH on a case-by-case basis.

SR —F = AT 2 AR RO AR RV RY, B AR RURS #d A R B RS R 2R, DA A e 8 15 700 Y
FikE . MAH SRS B ARE G0 B 15 LI 73 2 AT

During development of an analytical method, a reference standard of the relevant nitrosamine
impurity is generally needed. If, despite extensive efforts, it becomes apparent that the relevant
nitrosamine impurity cannot be synthesised, then this could be an indication that the nitrosamine
either does not exist or that there is no risk of it being formed. In such cases, it may not be necessary
to conduct confirmatory testing. This should be justified thoroughly on a case-by-case basis according
to appropriate scientific principles. The justification could include relevant literature, information on
structural/stereo-electronic features and reactivity of the parent amine, stability of the nitrosamine and

experimental data to illustrate the efforts made to synthesise and to analyse the impurity. The

justification should be included in the submitted risk assessment.

FE M TR R R T, 8 7 B S WA 2% BT AR AE . INARRE AT 7T 2 %50, (HARBE
TV AR R I EAR B 2% 5T, 840X W] BE 3 BH A e AN A AE BBCA TE RO AR I O RS o AEIX RIS DL T
A RERCA L EEHEATHAA I B 3K MIZARYE IE 2 AR R AE A S ARG AT AR AIBE. B A AT LA
EFTFAHIR SR % T BRI 1) 45 K /S AR i F AR AR A S SEVE RS B LA IZ AR I A SR B Bl A

B9 ORI 43 T 4% BT AR 5% 0 o 38 el B 5 4 S TR IXURS: VA v
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15. When should a test for nitrosamines be included in the MA

dossier?

RS NAE MA 0 Bk A 15 B S0 A el i, 2

When a nitrosamine is identified after Step 2 confirmatory testing, a limit will usually need to be
included in the specifications of the finished product and the product must comply if tested. If the root
cause has been identified in the finished product manufacturing process or storage, or nitrosamines
have been detected in the finished product, but the actual source of contamination remains unclear,

routine testing of the finished product is required by default.

MRS 2 PHN ARG R IR ey, 185 7 B A R E — MR B, IF H P I g R A
FEER . RIS - R fE R R B, SO AS A, (R SEBRYS G IEAN B, BRIA
BESRONE RSt 2E 1T 5 R

The control point (finished product, APl or an intermediate) for nitrosamines should be selected in
such a way that it will give assurance of presence of the impurity below the acceptable limit based on
acceptable intake (Al) in the finished product. Testing is usually expected to be carried out in the
finished product, however if the source of a nitrosamine impurity is identified in the active substance
manufacturing process, control options 1 to 3 as stated in ICH M7(R1) guideline could be used to
demonstrate that the nitrosamine will not be present above the acceptable limit based on Al in the
finished product. Testing of raw materials (e.g. excipients) should also be considered if these are

potential sources of nitrosamine impurities. Exceptions from routine testing may be possible, if the

root cause of contamination is demonstrated to be well-understood:
A ) R Oty APL BRI AR 1326 4% 75 20N OR 2% 0 A AEAR T Bt Hh 5 T AT e 2 TR B
(Al) IR ESZ BREE o 38 S B AE it rRogE AT I, (R i RAE VS PR B A = i R R e 1 A I A o 1)
KU, AT LAE RS ICH M7(R1) 4575 HHHE R4 ML T 1 2 3 RAIE W Bt b AR i 1) 25 B AN o e od 25
T AT EEZ IR . W JEAPRL CanlIe D A& M AR L 2% JoT (R AE R0, 828 8 gk AT Al . 4
SRR BT B 1 S DR 2 A R RS, A RAANS 7= it AT 8 Rk
*  Only if the amount of nitrosamine present is consistently below 10% of the acceptable limit based
on Al in the API or in the finished product, then a test for the nitrosamine could be omitted from
the specification.
RAT AR FAFAE R IR 24K T AP B8 & 1 Al AT 52 BREE ) 10% I, 4 AT BLAAARAE
R A 78 ST
«  Only if levels of a single nitrosamine are consistently below 30% of the acceptable limit based on

Al in the API or the finished product, skip-testing according to the ICH Q6A definition could be
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acceptable.

A2 B — TR () 7K P AR AR T R B2 BREE I 30% (2T API Bt i) Al R4 ICH QBA &

SCHAFE N2 AT LA 2 1

16. What are the responsibilities of MAHs for APIs with CEPs or
ASMFs?

Xt EA CEP 5{ ASMF [ APl, MAH BRI 247

MAHSs/Applicants, manufacturing authorisation holders and APl manufacturers should work together
and take precautionary measures to mitigate the risk of presence of nitrosamines during the

manufacture and storage of all medicinal products containing chemically synthesised APIs.

MAHSs/HF A PR AR AP PR ML RIS 70, SREUBTfE it BRI A S L2 5k

AP & 24 7 il AR 2 7 R A7 T A A7 A2 ST A i 8 XL

MAHSs/Applicants must ensure that appropriate and robust risk evaluations are carried out by the
relevant manufacturing authorisation holders and APl manufacturers (including ASMF or CEP holders)
in accordance with Article 46 of Directive 2001/83/EC.

MAH/H1 i A D i A AR DG AU A AT AP &R (fudE ASMF 85 CEP 5 A) RIS

2001/83/EC 25 46 k1T 2 AAG A2 i XURG: A -

17. How does the lessons learnt exercise from presence of

nitrosamines in sartans relate to the Article 5(3) Referral Outcome?

MNP IESE TR RE KA E P IR AR 558 5(3) KRG REMKRR?

The lessons learnt exercise was conducted by experts from the EU Regulatory Network to determine
which lessons can be learnt from the handling of the cases of sartans with nitrosamine impurities. The
objective is to make recommendations on how to reduce the risk of such impurities in medicines and
to ensure that regulators are better prepared to manage cases of unexpected impurities in the future.
Although the exercise focussed on lessons learnt from the assessment conducted for the sartans with

a tetrazole ring, the recommendations apply to all human medicines.

206 20 25 =) IR B WS B I 105 3097, DA 8 1) DL AL 3575 S0 AR e 2% S5 1 7 38 238 244 v i g
ZIHON . B RS AR 25 b 2R 2k B XU B Y, R DR S AU TE R SR B A s HE
A% 5 T I

The recommendations set forward include new or additional guidance on areas such as the control of
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impurities (including cohort of concern compounds), Good Manufacturing Practice, the roles and
responsibilities of manufacturers and MAHs/Applicants but also proposals for improvement of
communication with patients and healthcare professionals and cooperation with international partners.

The full recommendations are available on EMA's website. The European medicines regulatory

network will develop an implementation plan and then work with the parties that will implement each

action.

PEH R BTSN TR T, 2R S (B SEA G o RIS i A

MAHs/HE AR O34, DL BEE 5 R ST IR LMk N 50Va 58 LU S [ BRa RIS R R
e R AR AT DAZE EMA Bt B30 o BRI 24 ot M DR 28008 o 5 — TS 1), AR5 15 S 4 1004 T B

OE IR (e

It should be noted that the lessons learnt exercise outcome has been taken into account in the Article

5(3) procedure. The implementation of recommendations of the lessons learnt exercise will

strengthen the regulatory framework and complement the outcome of this Article 5(3) procedure

which provides the scientific opinion on the presence of nitrosamine impurities in human medicines.
R, 7255 (3) FREFPHEE T MELRZI. IR ZK R EHELE, FHHRE S (3)
FREFFHIEE R, ZAEFFIRAE 7 kT N b WA s BAFAE IR 2 0

18. What about regulatory requirements in other regions?

Al 2t X B M B B SR AT 2

Regulatory authorities in the EU have been cooperating with international partners in the United
States, Canada, Japan, Singapore, Switzerland, Australia and other countries to mitigate presence of
nitrosamines in medicinal products and to align requirements. For questions about regulatory
requirements outside the EU, please contact the relevant authorities.

WM E NI — BEAE S 3EE . INER. HAR Frbnd. Hde. ORI AT A [ 50 E bR VRS 1,
PR D 25 i RS G AR AE , R SR . A R B DAAM R 8 SR 1 e 8, T8 IBE S AH DAL o

19. What is the approach for line extensions and variations
applications not linked to changes required as part of article 5(3)

recommendation?

MHTEHE S5 %% (3) FEWFTERNZELRKAELERMZEHF, XK
Rt AT7i5?

No risk evaluation is generally necessary when submitting line extension or variation application. The

risk evaluation is only required to be submitted for products in scope of the call for review as reported
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https://www.ema.europa.eu/en/human-regulatory/post-authorisation/referral-procedures/nitrosamine-impurities%23lessons-learned-with-sartan-medicines-and-recommendations-section
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/referral-procedures/nitrosamine-impurities
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/referral-procedures/article-53-opinions%23nitrosamine-impurities-in-human-medicinal-products-containing-chemically-synthesised-active-pharmaceutical-ingredients-(updated-18-october-2019)-section
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/referral-procedures/article-53-opinions%23nitrosamine-impurities-in-human-medicinal-products-containing-chemically-synthesised-active-pharmaceutical-ingredients-(updated-18-october-2019)-section

in Q&A 3.
T AP RGBT SR, B AT AT KSR . AR 3 Rk i i R A YE Y e
HH j‘llj T”/\ﬂlg L‘H'l%fo

Nevertheless, in some exceptional cases questions on the presence of nitrosamines in the product

may be raised if a potential risk is identified during the assessment.

SRIN, AE—SERRIRTEOL S, AR VAL I R b R B L RS, AT HE 250 7 i o 70 A7 A A A L B A

20. What are the regulatory steps taken by authorities following the
identification of an N-nitrosamine exceeding the Al?
2 SRR I — T N-TEAEREE Al J5 SR BR8] 1 e ?

The regulatory process dealing with the outcomes of the call for review is outlined in European

Medicines Regulatory Network approach for the implementation of the CHMP Opinion pursuant to

Article 5(3) of Reqgulation (EC) No 726/2004 for nitrosamine impurities in human medicines.
A 5T NS 20 rh 0 il 2 Ji 5 U fs I European Medicines Regulatory Network approach for the
implementation of the CHMP Opinion pursuant to Article 5(3) of Requlation (EC) No 726/2004 for

nitrosamine impurities in human medicines. .

Chapter 3.2 provides a description on how regulators will approach the outcome from the call for
review in accordance with the different scenarios reported by MAHSs.

5% 3.2 IR T M MUK Wi AR 55 MAHSs #5519 AS [F) 175 35 G 4] Adh BE 5 25175 3R 45

In case of identification of one or more N-nitrosamine exceeding the Al in the finished product, or in
case that the sum of all detected N-nitrosamines exceeds the 1 in a 100,000 lifetime risk (scenario A),

the following steps are taken in order to protect public health and ensure availability of critical

medicines:
G SR AE B ORI — P E S N-EAE e AL B Gn SR B AR I 31 (1 N-SEAiF 2 A ik 100,000 73
Z—MEAERE (s a) , BRI PIR, PUERT A e 5 i PR OB 259 I At 37

A lead authority is identified as responsible for reviewing the information available and for
providing the (preliminary) assessment of the case. The lead authority is selected as outlined in
chapter 5.1.

& € — Ak 757 B A BORDEX AT (WP 1. AW R RS 5.1 HTA .

« The Rapid Alert Network (RAN) and the availability Single Point Of Contacts (SPOCs) are
informed in order to determine the criticality of the product (in accordance with Criteria for
classification of critical medicinal products for human and veterinary use).

A o 4 (RAN I L0 36 5024 50 (SPOCS)R B L, DU A 7= 1 B CHLAE A
A% BB 207 140 HHRHE)

Questions and answers for marketing authorisation holders/applicants on the CHMP

Opinion for the Article 5(3) of Regulation (EC) No 726/2004 referral on nitrosamine

impurities in human medicinal products

EMA/409815/2020 Page 46/51

400-8770626 canny@tigermedgrp.com


https://www.ema.europa.eu/en/documents/referral/european-medicines-regulatory-network-approach-implementation-chmp-opinion-pursuant-article-53/2004-nitrosamine-impurities-human-medicines_en.pdf
https://www.ema.europa.eu/en/documents/referral/european-medicines-regulatory-network-approach-implementation-chmp-opinion-pursuant-article-53/2004-nitrosamine-impurities-human-medicines_en.pdf
https://www.ema.europa.eu/en/documents/referral/european-medicines-regulatory-network-approach-implementation-chmp-opinion-pursuant-article-53/2004-nitrosamine-impurities-human-medicines_en.pdf
https://www.ema.europa.eu/en/documents/referral/european-medicines-regulatory-network-approach-implementation-chmp-opinion-pursuant-article-53/2004-nitrosamine-impurities-human-medicines_en.pdf
https://www.ema.europa.eu/en/documents/referral/european-medicines-regulatory-network-approach-implementation-chmp-opinion-pursuant-article-53/2004-nitrosamine-impurities-human-medicines_en.pdf
https://www.ema.europa.eu/en/documents/referral/european-medicines-regulatory-network-approach-implementation-chmp-opinion-pursuant-article-53/2004-nitrosamine-impurities-human-medicines_en.pdf
https://www.ema.europa.eu/en/documents/referral/european-medicines-regulatory-network-approach-implementation-chmp-opinion-pursuant-article-53/2004-nitrosamine-impurities-human-medicines_en.pdf
https://www.ema.europa.eu/en/documents/referral/european-medicines-regulatory-network-approach-implementation-chmp-opinion-pursuant-article-53/2004-nitrosamine-impurities-human-medicines_en.pdf
https://www.ema.europa.eu/en/documents/other/criteria-classification-critical-medicinal-products_en.pdf
https://www.ema.europa.eu/en/documents/other/criteria-classification-critical-medicinal-products_en.pdf
https://www.ema.europa.eu/en/documents/other/criteria-classification-critical-medicinal-products_en.pdf

«  The feedback from RAN and availability SPOCs is taken into account by the lead authority when
providing the preliminary recommendations on any interim or eventual required market actions
and on the acceptability of corrective and preventive actions proposed by the MAH.

B SN AE AR AR Wl N B Be Z SR I T 4730, BL A MAH 32 Hi i 2] IE AN TS5 AT 50 ) w8252 1 4 43t
I, 2% 5% RAN FIm] H 1) SPOCs (1 )% 1 -

«  The Incident Review Network (IRN) is consulted in order to facilitate the exchange of information
and to evaluate whether additional measures are needed or whether a different regulatory
pathway is warranted.

BWEBCHE AL (IRND 28 TGS BASH, Il 6 75 S8 i i, B 75 & AR

B

« If market actions are recommended, each National Competent Authority (NCA) will follow up in
accordance with their national procedures and depending on the criticality of the product for their
markets. The LTL concept or the use of interim limits may be considered by the lead authority
and NCAs on a temporary basis for market action purposes in case of a critical product. Please

refer to chapter 3.2.1.1.

IR EVCRE AT 4T3, B E R T8 SRR AR L E AR, FRR a7 oo Horii b i) B RE K
BUSSATHN . WK™, N T Wpirshi B, A kU AT B 5258 S LA AT U IR =5 /8 LTL
BB RO . W25 3.2.1.1 .

21. What is the approach to control the presence of nitrosamines

until a substance specific Al is established?

FERERFEYIR Al Z 5T, T4 WAL R 772 ?

Considering the new approaches for setting nitrosamines limits using the carcinogenic potency
categorisation approach (CPCA) and the enhanced AMES test (EAT) protocol (see Q&A 10 above),
the approach for a universal temporary Al (t-Al) while a formal Al is established is no longer
considered necessary, as such the contents of this question has been deleted in July 2023.

S RE BRI 2077 (CPCA) A5 AMES 56 (EAT) HE (W EXXHZ 100 #E
TR IR 77, AE@SL IS AL EES, @A IR Al (CAD BT7EA BB 2 B2, R
I B N 25 O F 2023 4F 7 H BB -

22. What is the approach to control presence of N-nitrosamine

exceeding the Al during CAPA implementation?
fE CAPA sZifila], #%] N-TERSREHEE Al TR A

In accordance with the regulatory steps taken by authorities following the identification of an N-
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nitrosamine exceeding the Al and outlined in Q&A20, the less-than lifetime (LTL) concept or the use
of interim limits may be considered by the lead authority and NCAs on a temporary basis in order to
inform market actions and at the same time ensure availability of medicines. MAHs are expected to
establish and implement corrective and preventive actions (CAPAs) in authorised medicines without
any delays in order to ensure patients safety and product quality. Nevertheless, it is recognised that
implementation of CAPAs may require some time before the MAH is able to mitigate the presence of
the identified N-nitrosamine below the established Al. Therefore, in order to avoid unnecessary risk of
supply disruptions, a harmonised approach promoting the establishment of interim limits in a
streamlined way is agreed. The approach is applicable to all authorised products that have:
HRIE Q&A 20 HEA ¥4 5 7E 2 N-TEAH G Al 5 RIS DR, 23U A NCAs AT I 25 18
A AL (LTL) M simr RS, PME AT ISATshi M58, RN R 25 i i mT 3815 % . MAH
WAL RITERALZh s Se AN St 2 IE AT it (CAPAs) , DA R 2 AR~ Wi & . SR, A
IIGRE], £ MAH BEU2H5 48 0E 1 N-JEAH % AL B BB E 1 AL LR 20T, Sl CAPAs W] BE
H—Leta], PR, Oy 7S A B R W R, R E T AT, PR T AR i
BREE B ST 277 10 F T Bk LR 25 A B0 I AT 45807 i«
« CAPA implementation timeline of up to 3 years from the establishment and publication of the Al
(nevertheless MAHSs are expected to expedite CAPAs implementation).
MAIZESLARATZ HkE, CAPA [SEiif [ 4ik 3 45 UXE ik, MAH TilihR itk CAPA HIsEit) .

VERIgLE ! mK 1240 H KT 124 H
Il B o 74 13.3 x Al* 6.7 x Al*

*In any case the limit should not exceed 1.5 ug/day unless the established Al (Table 1, Q&A10) is >
1.5 pg/day or the nitrosamine concerns a category 5 according to CPCA or the nitrosamine is shown
to be negative in an enhanced Ames test (EAT).

AR S, FREAANBEL 1.5 g/k, BRIEFER Al (K1, Q&a10) >1.5 g/k, & WAEEAR
i CPCA J& 155 5 2%, B WAHMKTE 34k Ames 58 (EAT)H B B

The approach is not applicable to the below instances where other approaches may be considered on
a case-by-case basis in consultation with the appropriate regulatory authority:

BIEAEH TSN, XN, W 5ESRREN R, AR E2%E AR T2

* CAPA implementation exceeding 3 years from the establishment and publication of the Al;

H Al gLk AT 2 Hi ke 3 4E 1) CAPA SEii;

* New/ongoing regulatory applications.

B EAEREAT I e
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The above interim limits are based on the LTL approach outlined in the ICH M7 guideline, using the
two most conservative adjustment factors (6.7 and 13.3 x Al). The application of these adjustment
factors would not be expected to exceed a theoretical excess cancer risk of 1 in 100,000 during the
period of CAPA implementation.
Eag i B A2 3T ICH M7 575 th R I LTL 773k, AR T AN SR R <7 IR R B R 8 (6.7 F113.3 x

) o {E CAPA STt IR], X L8 B PR 2K A NI T iH AN e idid 100,000 732 — PR AR E UK -
The approach is intended to be evaluated by the lead authority during the assessment of the case
and is expected to be communicated by the lead authority to the concerned MAH as part of
assessment conclusions. In terms of retrospective application, where more restrictive interim limits
were previously agreed for some products as part of case assessment, upon request from the MAH,
the lead authority can re-assess interim limits taking into consideration this approach to control
presence of N-nitrosamine exceeding the Al during CAPA implementation.
271 B AR A KU FE RIS I B 2R A7 VP4l 90 BB A kMU E TG 4518 1) — 3 AR IR 45 HH 5%
9 MAH . gt [l B FE T & AR BTAE S R IPPAG B — 8870, XL 8 1 S AR A I I PR
B MAH FIZK, 22 SkHLR AT CARI N 25 R8 B A 7%, SR vPAm i BREE,  DAF ] CAPA SE it ] a) e i
Al ) N-E RS Z R AAAE o
MAHs are expected to ensure that the implementation of adequate controls for the detected
nitrosamines is done as a matter of priority. During the use of the interim limit, monitoring measures
may be evaluated by the lead authority as required. However, it is not the expectation that MAHs
include these interim limits in specifications via variation.
MAHs i 31 B2 004 00 281 £ SV A e St 78 73 B 328 s e ER AR D D0 e it 645 P i P BR B2 303 1W) - 2 S LA T
HRAE 5 Z00) W M AT VEAL o AER, R AR MAH 8 5 AR 5K T Ly i R 22 A0 25 ZE AR it v
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Annex 1: Decision tree with control options for products
containing multiple W-nitrosamines:

NA= Nitrosamine

' Following a thorough and comprehensive
risk evaluation as required according to
EMV409815/2020 Q&A 7

2 For Al (acceptable intakes) and
calculation of specification limits see EM
AJ409815/ 2020 Q&A 10

3 Regarding requirements of confirmatory
testing and analytical methods see EMA/
409815/2020 Q&A 8,14 and 9

4 Regarding appropriate control point see
E MV409815/2020 Q&A 15

5 Skip testing could be acceptable, if NAis
consistently < 30% of Al limit and the root
cause is well-understood

« In line with EMV409815/2020 Q&A 12
manufacturing processes of medicinal
products shall be designed or adapted to
prevent formation of and contamination with
nitrosamines whenever possible.

7 Regardi ng option 1 and 2 see EMV
409815/2020 Q&A 10
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