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Summary of changes made

Replace obsolete Q&A published in 2019 to support the initial “call for review” with a new
version reflecting the main principles agreed as part of the Article 5(3) referral which concluded
in July 2020.

BNz o1 [58A&SK (call for review) | Z VAR — M3 57291, 2019 FFEICHF I N
TIHIRD Q&A %, 2020 %7 HIZHE T L7285 5 58 3Rt & L THARSNIZE
BEFHI A KM L7 L WDAA—U g VICE XL S,

Pharma Solutions Co.Ltd.
I‘jvﬂw-vua—-‘/a»x&aﬂﬁ

Date

03rd August
2020

=
Jo

S

Update to Q&A 3 in order to clarify products in scope of the call for review.
LB =2 —OFDRFFAN T, ®EZPEICT 572912, QRASEZTHT 5,

Update to Q&A 4 in order to add the link to the outcome of the referral under article 3 of
Directive 2001/83/EC for ranitidine.

7 =F V2 (ranitidine) (299 % FE4 2001/83/EC 5 3 ol S BEHER~D Y v 7 %
B 5720, Q&A4 Z HHT,

29th January
2021

Update to Q&A 3 on indicating testing timeline at the time of step 1 “risk identified” reporting.
Stepl U RTPHFESNT] RERFORER TV 2 — /L OFRRFIZET 5 QRA3 DOH
o

24th February
2021

Update to Q&A 3 on the approach for non-marketed medicines.
JEEHEHESOT 7 —FI2lT 5 QRA3 DEH,

New Q&A 19 on the requirements for line extensions and variation applications.
FA g AT 3 (lineextension : & 4 L ofisE) &, —ZHIGE (variation) D%
PEIZBIT 28 LV QRA 19,

15th April 2021

Update to Q&A 3 on combining step 2 response for multiple products from the same MAH.
[ MAH (JR5E#& 5553 Marketing Authorsation Holder) D8 O RLSIZEET 25 2T v 7
2 DREIEOMAEDEITE T 2 QA3 ZHHT LT,

18th May 2021

4*

Updates to Q&A 3 on when to perform step 2 confirmatory testing in order to meet the
established deadline for step 3.

AT w7 3DED BT HIRICHIC A DY D201,
i 9™ % M2 DN T D Q&A 3 & HHT,

AT 72 OREROTER & (n] 152

Update and Q&A 10 to add an Al for NMOR

Q&A10 Z H#H L., NMOR (N-= k& VE/L7& Y 2R N-Nitrosomorpholine Standard)
Al (acceptable intake) #3BI14 %,

29th June 2021

Update to Q&A 10 to add an Al for NNV.
Q&AL0 ZHH L. NNV Rk :N-= hmyAL=r1Ur?2) O Al ZiB,

21st September
2021

Guidance on confirmatory testing requirements for marketed (Q&A 8) and on-going applications
(Q&A 14) to include cases where a potential nitrosamine impurity cannot be synthesised, and

when a product is available in multiple strengths of the same dosage form.

= hr YT I UARM O ATREMENR G R T & RWEER0, [H] UAIE CREE D IR EE o B,
WAFHRERG G ZEte, kil (Q&AB8) K UMkkiHEE (Q&A 14) DRSO AR A}

14th October
2021

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
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WRET A0 A &R,
7 Inclusion of additional guidance on control strategies for products containing more than one 31st January
nitrosamine impurity including examples (Q&A 10) and a decision tree (Annex 1). 2022

HH (QRA10) KOVERREY Y — (Annexl) Z&H, 12U Eo=Frr Y7 IR
Wi Gl o, FEERNS BT 280 A4 X v 2B G DIz,

8 Update to guidance on root causes and risk factors for nitrosamine contamination (Q&A 4) and 24th March 2022
on policy for confirmatory testing (Q&A 8) and dossier requirements (Q&A 15) to allow testing
of intermediates, raw materials or API under certain circumstances.

= a7 I UAERORAFER E VA7 BRICET 504 4 A (Q&A4) ., TERDR
BRICBIT 258t (Q&AB) . 3 L UNRHEDIRNL T THIHIA, B, JRIEDHER A FF I3
D72 DEFHE/E (dossier requirements) (Q&A 15) D HHT,

9 New Q&A 20 providing clarifications on what are the regulatory steps for dealing with scenario | 20th May 2022
A cases and update Q&A10 with new Als (N-nitrosomethylphenidate, N-nitrosopiperidine, N-
nitrosorasagilene, 7-Nitroso-3-(trifluoromethyl)-5,6,7,8-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.

=72 Q&A20 TIX, ¥ U A ADEBINIKHLT B =D DI LD AT~ 7 % IRfE(L
L. Q&AL0 Tix, HFHD Al (N-=rr Y AF LT z=F—h N-=hrVEXRYY
Y N-=brYIHXLr 7-=bnY3(LUT7NFaAFN)-5678-T kTR
2124 NV 7V r-[43-alE 7Y, N-=hr/-1236-7 b7k Kb Y N-=
faY v U TFIV Y N-ATFNA-N-= bV T2 RxTFLT V) b =g AW
(Ames test)y DEHNZBIT 2 A X o AZTH LT,

10 Update to Q&A 5 to provide clarifications on the expectation for MAHS to continue to re-visit 23rd June 2022
risk evaluations when new information becomes available with specific reference to API-
nitrosamine risk. Update to Q&A 10 to include newly adopted Al for N-nitrosodabigatran and to
indicate APIs where related nitrosamines have been 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.

QRAS WL, JFH—=Fn1a Y7 I U A7 (API-nitrosamine risk) (2 2RI S K

L. e ERNATFHEEIC 2 5724, MAH S U A7 GO FaE 2 ik 9 5 2 &
~OWFE AT 5,

QA0 ZHH L, A ENEN-= Fu Y X EH FT VDAl ZEDL E LD
2, BT 5= b Y7 S UDERE S L2 APL R,

JREEDME (xv) . KR FE T2 XY % & T 85 O HIBRAE O 3% E J71E O ML,

Q&AL4 ZHH L, RGN AGRPFE CTHHTL2H LW R V75T 7 L— F 25
T 5,

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

EFERGCET A7 v 71 OBERERIE, 27 v 7 3DHIRERICET S
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12 Update of Q&A 10 to add nitrosoduloxetine and introduction of Q&A 21 on approach to control | 10th October
presence of nitrosamine while the Al is being established. 2022

QR&AI0ZHH L, N-=hur Y7 )LAtxtF > N-=bey<oxtF N=hLaY
72T I, N2 Y AT 2 F LB, N-=bheyErl)Yy N-=hp vy
& )= T I UnBEnEn,

13 Update of Q&A 10 to add N-nitrosofluoxetine, N-nitrosoparoxetine, N-nitrosodiphenylamine, N- | 5th December
nitroso-mefenamic acid, N-nitrosopyrrolidine and N-nitrosodiethanolamine. 2022

QA0 ZHH L, N-=htr Y7 LAtxtF > N-=tryonxtFr N=|Lnv
V7= AT I N= YA T 2F A N=heYeEr) Y N=havy
TH )T I EIBMLT,

14 Introduction of Q&A 22 on approach to control presence of N-nitrosamine exceeding the Al 22nd December
while CAPAs are being implemented. 2022

Update of Q&A 20 to consider the possibility of an interim limit based on the LTL approach
during CAPA implementation.

Update of Q&A 21 for increased clarity on the application of the temporary universal limit.

CAPAs (EIEHfE - TR FEEHIZ, AIZB X HAN-= br Y7 I U OFEEZEIT 5
7207 Fa—F BT HQ&A22MDE A,

Q&A20% H#H L., CAPAE T OLTLY 7' 1 —F (233 < B & HHIE o wThet: &2 it
T %,

Q&A21ZHH L, — MWW 72 Iy i e o 2 L 0 Bkl 95,

15 Amendment of Q&A 22 to indicate that no variation should be submitted to implement 30th March 2023
temporary above Al limits in specifications.

QA RFEIE L, MKICIIT 2 —HEICAIREZ LHFICED D GUE: #ED D) L
9 —Z5HEE (variation) Z T NETIIARWI EARLT,

16 Amendment to Q&A 10 to include the Carcinogenic Potency Categorization Approach (CPCA) Tthiju—A LA X
and the enhanced Ames test (EAT) for establishing Als for N-nitrosamines. Addition of 023

Appendix 1, listing the nitrosamines for which Al have been established by the Non-clinical
Working Party (NcWP), including new Als for 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.

N-=bBa Y7 I VDAIZRET DO DRMN AN T 7 r—F (CPCA) Lififb=A
L X 3Rk (EAT ; enhanced Ames test) % & % 728 DQ&ALODEIE,

fHEE 1, FEEERIEZEESS  (NCWP : Non-clinical Working Party) (2 X1 AIZSfEST &
Nh=ra Y7 Irz2FPFELTGBIMLE (2RI, CPCAZ WV TIRE E172N-= K
Y7 IO LOVAIEZETD) |

EE2IZ, N-= ha Y7 I ORBAIENET 7 1 —F %8,

HEE3IZ, N-= ba V7 I v oifhe A 2 X0 A B8,

17 Amendment of Q&A 22 on approach to control presence of N-nitrosamine exceeding the Al 28th July 2023
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while CAPAs are being implemented to extend the scope to authorised products for chronic use
and clarify the applicable limits and exemptions.

Q&A22 Z#fEIE L, CAPA N Fi LTV D IZ Al (Approved Intak) Z# 2% N-= k2
VT IVOEEEERT 007 Tu—F T D, ZOM., CAPA L, PR
DFR TR AR A Rk L. ] S 4L 2 BRAL & s BRSBTS D 7o DI FE
IhTWnd,

Amendment of Q&A 20 and Q&A 21 on approach to control presence 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.

QA0 B LN Q&A2L ZEIE L, HILWERAMA T Y —7 7'm—F (CPCA :

carcinogenic category approach) (2L 0 Al Z%ETE 5720, IEX72 Al SERE S D
ORI 72— F Al (FAD) OF7 7 —F I HIX0MERNEZZ L b 2 L 2P

W2 L7z,
18 Update of Q&A 3 to highlighting the responsibilities of MAH(s) to control, report and mitigate 2nd October
the detection of Nitrosamine impurities throughout the product life-cycle, by using the 2023

established procedure.

QA3 EHH L, WHDTA 7 A /N EBET, =ba YT I REOBRIHEE
B, BEFI9 5 MAHs (5K FBRFF# © Marketing Authorsation Holder) & 55 AT: % 5]
T 5,

19 Update of Q&A 10 to allow referral to other sources for CPCA categorisation, change reference 12 October 2023
from ICH M7(R1) to ICH M7(R2) guideline and removal of information in Annexes 2 and 3 to
Appendices 2 and 3, respectively.

[Q&A10 Z 7 L |, [CPCA DAFHIZ >\ TILOE#IE A B TE 5 X H I LT,
[ICHM7(R1L)2>5 ICHMI(R2)H A RT7 A ~DEBRELEE L], [MEE2BIUNMNE
IR E, FNFIUTEE2BLOMBEEI~EBEILTZ],

Introduction XU ®IZ

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.

b hDEELFO= a7 I AW (nitrosamine impurities) (295 CHMP  (Committee for Human
Medicinal Products : & NAERGZES) ©, B (EC) No 726/2004 D55 5 55(3) D& L O ekl &5 1%,
bt MEELTO=tu YT I UOFEZEMIE, kT 27200 —fRRTA 70 A LS 2
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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(R2)
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.

ZDORRIEIZIBNT, b MHEIREO4 TOIRTEATRIREFA (MAHs : Marketing Authorization Holder(s),””
i (Applicant) 1%, EFMFO= v YT I AR OFERATREZRIR VS, KA FFA
\Zk =407z Teohort of concern) Rz OWEIZ OV T, ICH M7(R2)DJFHINIZ S EEFRK S
AU, EPE-BIX FERE (lifetime daily exposure) %58 L CHRH SAU7Z[REMUL T CEBE I, AIEEZR
ROES I B, WEI7ZRY 27 BEEHTE L DD 2 & AMRITT H72DI, R
(API : Active Pharmaceutical Ingredients) M OVEGREHELEL  (FPs : finished products) DHIEZET (manufacturers) &
BT X&ETho,

FRYE : “cohortofconcern” (27— b « A7 « avP—r) L1 BRWVERFMHZ L ORNBAMHED FV—T %1 )

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’)l’ 2 for medicinal products containing
chemically synthesised APIs, to provide details on the reporting to the authorities by the MAHs 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 (BHEZRSZEBS - TN E 35T European Medicines Agency : EMA| ©. B RA#W 2% 2 M- 5) ([T D
H 5% (3) ICHSIHFEENPMEEI L TWDM, HlYmIE 2019 4 9 HIT/bF A RIEL & i 3K
ST B BRI 7Kl (LU, “call for review’ (s ) B2 280, MAHIC X 5 SR ~D
BT DB ARt L, FEiiT_& U 275 (RT v 1), VA7 R (RT v
2), VAZBRBHE (RT v 7 3) [T D2HFHELZRE Lz, CHMP D% 55 3HE /LIt
T, EFRREZ GLREIMIZOVNTS, ZOXETILIZHAINTND X H1Z, [FEROIEX
MBS D, FEMIZLLT O Q&A2 IZFEHi & T 5,

Questions and answers for marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of Regulation
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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

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).

ANFEINTZCHMP 5 55 (3) BERIL., T OEMICEET 2 i OB 52 L (the current Question and
Answer document) (T X > TR S, THEEARRFFE T O= Y7 I /BT 5 FH

(Information on nitrosamines for marketing authorisation holders) | (EMA/189634/2019, 201949 H 19 H/AF)
L INTLHIOEMIZE > TR 5 Z &1 5,

The terms “nitrosamine” and “N-nitrosamine” are used interchangeably within this Q&A and related

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

(=rbrY7 V] BEO IN-=br Y7 2] 09 HEET. AQRA B KL UBECENTHM
IR SN TEY ., WTNOUTOMEZIET O L HfESh 0

RLTI;RE
Nsg

For the purpose of this Q&A please see definitions below:
K QE&A TliX, UUTOEREBREI NIV
(FR¥E : “6. What factors should be considered in prioritising the risk evaluation?” D&FIDEEREIZ,
LUFD 2 5DHEED, —DDOXEDOPITIHATHTLS D) /-, TRHEADOH I9HBBROZ L&,

R - U A7 Bl OESENERLAT IRV T T OBEEXBNFEER Th 2,

Risk evaluation: all activities in step 1.
YA « 4R 2x=—3 3> (Riskevaluation) : A7 v~ 7 1 D4 TOIEH,

(ZOXEDORD “2. What is the ‘call for review’?” IHDOHIE LD, FTOITHEIL)

Risk assessment: all activities in step 2.
YA « 7HEAA K (Riskassessment) : A7 v 7 2 OF X TOIEHE),
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
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FRIE : [evaluation & assessment DR DFEMZ-DOUNT]
“evaluation” & “assessment” & DEEERDENIOWTCEHAES : 2V HZXT. Xy FTOROERZHA,

Evaluation : - #nEEAN O E., B, FiXBEZFEEIZHFTETAEREBLET . - T2 OFHREHT
BIUBRLTHETORH/EETITBICDOVTET, - TAI AL, TOPIN FFTO R EERRMITAELT. £
DEDEFHET REEEE LT 5.

(BIEEH
the process of judging or calculating the quality, importance, amount, or value of something:
Evaluation of this new treatment cannot take place until all the data has been collected.
Part of the rankings include evaluations by three administrators of other colleges in the same category.

Assessment : FEDDHIFR, AT TN T b= U AT D70 ICBRERIRT —F BRETH I rER
PRUES, -offifid, W&, FRZEEEEZE S ZIRET 2178120 CEET, - IR, &, 7213
KReOF LA TR LT, ZOMWEEIM LIV, HRICESWEREEZ TLEZY LET,

[B& k]
the act of judging or deciding the amount, value, quality, or importance of something, or the judgment or decision that
is made:

/UIT

/U]T\

Would you say that is a fair assessment of the situation?
Both their assessments of production costs were hopelessly inaccurate.
We conduct an annual assessment of the system to determine the need for any safety improvements.

1. Should the risk of presence of nitrosamines be considered for all human medicinal
products? 2ToHt NAEERIZOWT= YT IVOFEY A 2ZETEHhH?

MAMHSs/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).

ETOE MEKSOBFEARRRE, HiEH (MAHs/Applicants) 1%, ARFEIR IR 5 O FltE
(xR vV ERELO—EAERL L) I2hb b, = a7 I OFEERREEICE
L, ARERR VIR MZ D& Th D,

For details on the approach required, please refer to Q&A 10 on the limits for nitrosamines
and Q&A 12 on the measures to mitigate the risk of presence of nitrosamines.

FRENDT 70 —F OOV, = b Y7 2 U OHBEICE T 5Q&A 10, K N= k
0 Y7 X DIFEY) A7 BB 5720 OREICET 5Q0&A 124 B R E -0,

MAMHSs/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.

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
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MR TEARFRRFF R RS X, F52001/83/[ECD 5235k & |, fHIRE 1 38 L UMIHI(EC)No 726/2004
DEELORIZNES T, EIEGLDEATOFFH) « BEAIAESRIZHEIL L7 7 et 2 & FEIC K » T
e BEHINTWD Z EARAET 57 (obligations to ensure) 238 5 Z &I E SL720,

Therefore, MAH/ Applicants shall:
> T, MRGEARRIRFFE /HEEE 1L, LT O Z &2 ThRIFER bk

* design their manufacturing processes and controls to prevent if possible or mitigate as
much as possible the presence of N-nitrosamines in their APl and FP(s);
JFHE (API) KL ONFP (& finished product) FOON-= k1 ¥ 7 I v OIF{E % AIREZRBR O B ik,
T T D L o0, MG TRLOEHZH T2 L

* 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);

JREE KR OFP (Refetilith) o= bw Y7 I U AR OFEY A7 ZaHii L, SEHTS U TG
NHEIEREEZMZ 52 L (B2, WETROEE L) |

* 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.

FP (efctlit) (23 2 3K (active substances) Sz ONRINAI (excipients) 73, $54572001/83/ECD
4625 () 1290 - 7o F FE H#G (good manufacturing practices : GMP) (ZHEHL L CHUE X TV A =
& TS T %,

Compliance of the MAHs/Applicants with the above-mentioned obligations is subject to
regular controls by competent authorities including during GMP inspections.
FRLOFEHE & IR AGRIRREE I EEHE (MAHs/Applicants) 2VEESES 2 Z L 1E, GMPHEZR & & T
FTEETIC L D EMI R E RO R L 2 D,

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 APIs or biological APIs, as further explained in Q&A 2 below.
= e YT I UM OERICET 5 5.3.5 Oo#EIT, &£ Toe MEERMLIZHEH IS D,
BOHEE (call for review) (L. LLFDOQ&A2 THIZFHT 5 X 512, {LFMIC AR S - F 7=
ITEMFENREE G, b MEEMCOAEH SN D

Questions and answers for marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of Regulation
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2. What is the “call for review’?  ‘call for review’ (EA&FER) & 131 0> 2

In September 2019, a “call for review’ was launched for medicinal products containing
chemically synthesised APIs to request MAHS 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.
20194F9 R T, TR ZEE]  (call forreview) 7%, LA R S AV A G = K 2 (51T, K
AR ERE WEEE (MAHs/Applicants) (2% L TR SNz, Zhid, = e Y7 IR
M DIFIEY A7 Z2HFE L, LETHNITER T 272 DICETRZ LE L, ZORREZ Y
ICHET DL OMARHICERE T 560 THDH, ZOEENEL, B MEEGHFO= YT IR
fi) 2 B89 % CHMP (Committee for Human Medicinal Products : & FE#GHZEES) (T L D H55RQ)IC
O FEDHEIT L TV D RICEB S L,

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:

HEARQNCHEASL L 2 —DF DA =T T, CHMPIZAEMFHERMIC L= e Yy 7 I v

DFIEY Z T B H EZZ, FRIZU T OV 27 RF 2R OEMFRIEIE LI OV TR LT

+ biologicals containing chemically synthesised fragments, where risk factors similar to
chemically synthesised active substances are present;
IEFRNCER SN T T T A 2 D E0AEMTFRIRAIT, LFRICER ST
TEMEDE L [FAERD U A 7 BRPFET 2856 ;

* biologicals using processes where nitrosating reagents are deliberately added:;
b AEERIEN BRI S e 7 1 2 %2 W T2 AP s

* biologicals packaged in certain primary packaging material, such as blister packs
containing nitrocellulose.
—hartre—REELT Y AX =Ny IR BEO—IREEM T
BLHE X AUT A LA,

For the above reasons the current call for review has been extended to cover also all
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
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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.
EROBEAICLY, SRIOFEMRITE MEA SN D TXTOEYMEHMANIERS Wz, £Y)
FHIEE (biological medicinal product) & 1T 232DV Tk, CMDhO AW FHRFNZ 4 5 0&A% 5
BNz,

H: “CMDh”  EiE, o EUMEEICEV TR ENERLICET % PRAC (Pharmaco-
vigilance Risk Assessment Committee) 2> 5 OEIEIZR L, ff&HY72 position ZRET 572D
MBI 7 N—7ThsD. (Webd 0 iizH)

%

The call for review consists of 3 steps:
GRIE : BIERRRIRFS# /il W 1 %) FEDOERIIZODAT v 7 THIEND ¢

* Step 1: MAHs to perform a risk evaluation to identify if APIs and/or FPs could be at risk of
presence of nitrosamine;
MAH (srgaamess) (X, [HE KO/ UIFPIZ= b r Y T IV BFET DV A7 13
DBNEIMERFETHT20IC, UAT « AN 22— 9 (riskevaluation) % FEfi 95 ;

o Step 2: if arisk is identified, MAHSs to proceed with confirmatory testing in order to confirm
or refute the presence of nitrosamines. MAHSs should report outcomes as soon as
possible;

b LU AR BEEE SN2 HIE, MAHIZ= b Y 7 UV OFEA R E ITEET 572
DI ORERZ EiT 5, MAHIZTE 57T RFEREZRET RETHD

» Step 3: if the presence of nitrosamine(s) is confirmed, MAHs should implement effective risk
mitigating measures through submission of variation.
H L= YT I UOFENHERINIZSA. MAHSIZ—AFHi & (variation) D 2 #
T, BRM7Z2 Y A7 BRHGR 2 Eli T ~& Th 5,

Please refer to Q&A 3 for further details on the “call for review’ including the timelines for
chemicals and the timelines for biologicals.

{CEE DA Y 20— LR W2 BIE| D A/ 2 2 — )L (timelines) % & te THRAT R (call for
review) | OFEAIIZOWTIE, QRA3IZSHINT-W,

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.

Questions and answers for marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of Regulation
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FE4 2001/83/EC D 3L FICHEASD S FEEDOXM R L7577 N T V' —)LER (tetrazolering) & H 9 5 VL
& (sartans) DFFED 7 —AZHOWTIL, ITHPRICHRDTA X ADBBERIND TETH D,
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ba
T FZY =R (tetrazolering) T4 FXF 4T LY

%l:ll

7 FZ Y=/ (tetrazole) 1%, /3 F X CH2N4A TEEN D, 5 BB
FHEEREALEM Th 5, BRITRHE VL ER AN O D, B0
ERICEVIBERT DR HY . WHHEIC K Dfamd (B 587 1k
E8) % LA CRUGEME) ICTIRESh TV,

TRV -NARERTOILED
EHFFEICBNT, T M7 Y = VBRIII R CBOEME E R sh,
EHELOFOHEIZHA I TWE, ZHUIAnRo X 512 pka 2MEIE
BELW, RRANRUEEET T — VBRICERT D L HREMED
LR A FT ATV T 4 —OREPRHFTEL12DTH D,
—HELT, TUoXAT v WZREETETH D L2 00
VTR URETEND,

(1)

Pharma Solutions Co.Ltd.
l'ﬂ?ﬂl«?-‘)').—:.—"/a:—rx&h“é#i

Fhzv—Ib
H,
S
5 N 2
\ Iy
4 3
IUPACE 1H-tetrazole
SFR CH5Ng
STE 70.05
CASEHE
- 288-94-8
Rtk BEEA
B 89-91 °C
B 156-158 °C
SMILES N1IN=NN=C1
MSDS (B{Z{LFEHE
. MSD: (BMZ{EFHFE
) (4

7 NI = NOEEEET TV U U A (tetrazolium) & RS, MTT 7 & A 1R X D HIRRBEERER CiX, 7
k7 VU o A TH D MTT 5&3E(3-[4,5-dimethylthiazol-2-y1]-2,5-dipheny! tetrazolium bromide) 73 4= #ifia H o &
THRL=Fraficf@ans 2 EE2FIAL, WOLEEZRET S 2 & CHREDBIIETE 5.

P& (sartans)

AIHZOWTIE, Ry b RIZRBWHBERRH 12D T, £V 7 LUIFITRT,

s, X e, Ted= e J{bEWmn 2 )
https://www.jstage.jst.go.jp/article/medchem/30/1/30_47/ pdf/-char/ja
GR&E : #&bb)

20231123 T 7 kA
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3. For the “call for review’ for chemically synthesised and biological medicinal products,
when and how should MAHS report steps 1 and 2 to competent authorities? (Updated)
(LA RERS L AEMZENRAI O TEEFHR] 220 T, MAH WD, FOLSIZATv 71
& 2 B BEEY /ICHE TR E D2 (BH).

Submission of step 1 outcome A7 v 7 1 DAL S OFEH]

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.

20194E9 H 26 H LARRIC A&GR S -5 Tdh - T, MAA (marketing authorisation applications : Jii5¢
ARBHGE) PREOFRTY A7 FMRITOIRD -T2 b DL, T OFREFERMRIZHE S & T

& % (should comply with the call for review deadlines) ,

For product containing chemically synthesised APIs, the step 1 risk evaluation should be
concluded and reported at the latest by 31st March 2021.

AR Z F RO TE, < & H202143A3IH ETICAT v 7 1 DY A7 G %
BT L, I X&EThD,

For product containing biological APIs, step 1 risk evaluation should be concluded and
reported at the latest by 01st July 2021.

AW EER RS (biological APIs) & T IZ OV TIE, < & H2021E7HLH £ TicStep 1D U A
JiHliZRAT L, MET52 8,

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.

YR« THRAAY NI AT v 7 ITEERN Y 27 B3RE SN T~ TORMIZOWT, £0
R DR FEIR LB G S N7 BOEER DRI G 21T > TV D20, BETrhrb b g, 3
fiti L7a i s 72 7wy,

LU, #ERDT=DFER (confirmatory testing) (2K T& 2 fe il X~ F (finished product batches)
DMFAE LR WVATREMED B 5

Questions and answers for marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of Regulation
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AL, BERRAICHERE STV 7 W BEZETE (manufacturers) DA Z & D, IS L THRN
EHMIZOWTIL, AT v P 2REMTERVEENHH Z E1E, s Tnsg,

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.

ZDOXEIREGAE, TROBEMAED Ny TN AFTE2WEgGEAICE, ElmntibhEsn, KO
S 30F, B B E 72 (launched) BES T, AT v 7 2 OMERD -0 OBk % Efid 5 & O
RELREETAZENHEFRINDITHA D,

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. MAHSs’/Applicants’ compliance with the above-mentioned obligations is subject to
regular controls by competent authorities including during inspections.

Wo T, AT YT 2RORT v 7 3OHRHTH-TH, AN EHish i, TREER
DEERENHAG T 2N, AT v 72 OB RLOAT v 73 DO— & L THER AR
HEE (variation(s) A2 L. ARINDLMNERH L, WoeAKRRFFE (MAHs) /HEEHE
(Applicants’) 78 FRLOFZHE A BFT 5 Z &Ik, BERA GO, FTEEY JHIC X 2 @72 &8 o xt
REnD,

All MAHSs should inform the concerned Competent Authorities of the outcome of their risk
evaluation (step 1) using the dedicated templates.

ATO MAH (RFEAREREE) 13, ZOFEHOIERER (dedicated templates) % T, U A 75T
i (A7 v7 1) OREREZBEMREETICHRET & TH D,

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.

H LY R DPERE SNTZDOThVEL, £OHHOERE (dedicated templates) T 17 5L & 41 2% 3R
EHDTEARAT YV a—/ bt IR by, ZoOETIE, BMOFZTLERN,
L, VAZ b Ea—2llsCE b L, ERPONITEHEXEZAFTEH LI &
TH D,

Questions and answers for marketing authorisation holders/applicants on the CHMP Opinion for the Article 5(3) of Regulation
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Step 2 should be started as soon as a risk is identified in API and/or FP and in accordance
with product prioritisation (see Q&A 6).

AT w72 0%, JFEE (AP KO/ 0T 5k iddh (FP) 128\ T U A7 BREE S IKE
DOESENENLAT I (product prioritisation ; Q&A 6 ) (21t~ T, TN EBMET HREZTH D

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. MAHSs 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.

HLEHO U R BEESNT=OTHIUE, MAH (FEAREER) 1ZAT v 7 1 oRET 7
L— b (step 1 response template) % FHWTZ DOFERAZHE L, FP Eils) DAT v 7 2 OMER
D= OFRBRICEHEED L S BE S5, JRIEICY A7 BRE SN0 o726, MAH X FP

DV 27 A D, KL ONFP O I OV TR RS RICE LA T AT v 7 1 Off
RErnT25LOBF D, MAHs (lRFeARERS) 1L, RIEETIIFPIZY X7 BRE S
TWRWESTH, URAZFHE (R7 v 7 1) OfRREZBMRFEET ITHEREEET X THD

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:

AT w71 OFEROEIE., UTOMREICESE, R—ofEesFT 8L 27 v—7{bLTz 1
WDFEA A —/L1% (one email notification) ZHEH T 5 2 E WD HILH

» For those Member States that have a dedicated portal, the MAH should submit the
notification via this portal,
HHOR—=Z N EHTHIMEEIZONTIEL, MAHIZZ OR—F V%@ U CGhax et
T5H2 L,

» 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.

AT TIOFERD TV A7 B3R E STz (risk identified) | HA1X, Ziub 0% 7L
— 7L L CRIZZMT 5 Z LR AMEETH D, MAH (7 kRER%) 1X, BT 25
“Step 1 risk identified response template” (%5 v 71 ® U 227 p3fE Sn-RIEHT > 7 L— k) DT
J/NT 7 AN, TRIINDHFERA 7Y = — L (expected testing timeline) & 7§~ Z & 23, 5
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SRS ERSND,

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.

KfE D r— A (specific cases) TlE, “Step 2 no nitrosamine detected response template” (%5 v 720 =

he Y7 I U RRERIGT 7 L—8) BT 22 LI2E 0 DEIORAT v 71 OfiRE T 22
HY ) ho TVRZRL) IHMEETD ZENAREREERHD, ZOT 7 L— M, 20
LOBRGAEDIZDDOF =y 7Ry 7 A (ickbox) WEEND LD ITwoTe, AT v 71 OfR%E
EIET 2 R & 5 DIE, 20204E3H OWIRKE R TT —Z BRE L TR, BUEZDOT — &M
MM ATREZR B EDHTH D,

Submission of step 2 outcome A7 v F20FER DR

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

AT T2OMERORERL, B OBILINAN It > THEET HRETHD (QRAGEH) |

For product containing chemically synthesised APIs, confirmatory testing activities at Step 2
are expected to be finalised at the latest by 26th September 2022. MAHSs should refrain from
submitting incomplete step 2 outcomes.

LRI AR SN TR 2 Z ROV TR, AT v 7206 ORBIEENTIE < & 202248
9H26H £ TICHRTTHZ LIRSS, MAH (&R 13, RERRAT v 7 2 Ok
B (incomplete step 2 outcomes) DFEHEHEZ H & ThH D,

The deadline for the submission of any changes required to Marketing Authorisations (Step 3,
see Q&A 13) is by 1st October 2023.

FLER7EGE (Marketing Authorisations) (ZM B2 T (A7 v 73, Q&AL13ZR) DI HHIRIE
2023%£10H 1B CTH 5,

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 1st July 2023.
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AW SRR G e B (product containing biological APIs) (2 DWW T, AT v 7 2 TORERORAER
L &R 7B KEFE (Marketing Authorisations) (2B 7028 BT DFEH] (Step 3. Q&ALISIR) X, EL &
t 2023%E7THIR £ TICRTT 2 2 &nifF S5,

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 APIs, it
would be expected that confirmatory testing activities at Step 2 are finalised in advance of
these deadlines.

bR E T2 I3 EY R R SR %2 & F B (products containing chemically synthesised or biological APIs) (T
DT, AT v 73 TOREIRGEAGIC L ERZEH ORI 2T 27201213, A7 v 72
TOMEGERBIEE N 2o OMIR LV AlCER& b s Z EnifF S5

MAMHSs 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 proposed to avoid or minimise the exposure of patients to
nitrosamines.

MAH (&R (2, b LRBRICE - T= hr Y 7 I UV OFENHR I N2 H1E, il

EIZO b LT, FEBERAOBET 7L — b (dedicated reporting templates) #FfH4 2% = &
IC&koT, FELYRICELICHETRETH L, BFITHTHUHmDOY 27 1%, QRALOTES
SENTRFEICEASWTCEM SN, BEO= o VT I U ~ORZELZEREE 72135/ MET 57

DOWEYIBRE L RET HXETH D,

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.

AT w7 2 DWMERORBOME RO TIL, RN = e YT IUnAit) o, i
DG ZAAEDED ZENTE D, fRkD = e Y7 I Ui 72 (nitrosamines
detected) | A, BIRT DT X TORGIZOWTHIAICENTERIZFE —THIUL, 1>ORIER
FeAGRD T T OHIE (pharmaceutical forms) & BREE (strengths : sR7E B O EHIOFTRE) Z1-OD[H]
BT T —hNMIEEDDHENTED, b L, £ response (5% 2) BRI DD THIUR,
B2 AZERH L 22 1T UE e 57,
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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:

QRAI0TEFRINIREMAZBZ 5= a7 IR 1 S BB SN =GE, iSRRI, DL
TOEMITEBPMLEEL 2D

« testing results expressed in ng and ppm;
ng B LW ppm THK I N7 ABRAER ;

* interim investigation report including (preliminary) root cause, risk mitigating plan and
benefit/risk assessment.
(PRI TR BB D) ARAJFIA (root cause) . U A 7 BRJEGEHE (risk mitigating plan) . & OFIJ%§
U A7 G (benefit/risk assessment) 7% 7 ¢ ¢ TR AT 15 2,

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

ZOEEIZHIZY . MAHs (RowkRiRF#E) (X, EMA RTNCMDhD 7 = 74 A MIFE# ST
WHEHT 7 L= B X OEEED 2T 5 Z Lskd b s,

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.

ILZARE L OEYENTEEYE S SF THEEMTOVTIE, LRROEEAZE (Stepl, 2, 3)
OHBZBE/-DOTERENTZ, BEENZ= YT I Ui & FiET Icf®E LTV
WMAHs (G ARRERFFE) 1. DIBiOBHMOFEF LS D, BENICRETILERD D,

MAMH(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.

MAH (S)i%, AT A X2 ATF#E SN TV D HEE SNV BREHIMN, KOS 206 > THE 9
X THD, MAH(S) (BaeaEaRmRE) 1. LARNCHES. ST v 7 L— b E R REZR =2 2
a=—vay s AN AL EGEHEMEHTRETHD,

MAMH(s) are reminded of their responsibilities to ensure the quality, safety and efficacy of
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their medicines and to adhere to the Nitrosamines guidance outlined by the EU Network.
MAHSs 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.

MAH(S)IX. ZI B EHMLDWE, LML OEMEZ IR L, EU Network 23R L 7= b v
7 X U HA XA (Nitrosamines guidance) DIESFEATLNH 5 2 & #FRlik T & THDH, MAH (IR
TEAERIRFIE) & RUEFEH (Manufacturers) (351 L, TN TOFRA] 7z EFE S O s & RE D
M, L TCEEDNMZONTZHGEIITRSE DT A4 7 A 7 VAR iE —trEYTFILD
(1) %0 BT 5 - 5O THHE L 5<E Th b,

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.

EUXY S (Authoritiesinthe EU) (X, HE 2R L. EUBINOEIR T NTER I 5 WE EAE 2 i 7=
L EBRT DD, A% MBSO PHEEEHE L TV, EUYRITE. B0t
ERMEE5720, = b Y7 I BT AEEER R S— N — L O E kT 5,
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4. What are the currently identified risk factors for presence of nitrosamines?
HERRSNATWE= e Y7 2 U OfBREFIMTH

N-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.>* 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 MAHSs to determine if there is a
risk with their product:

N-Nitrosamines (%, 7 X > (amine) & = k1 Y{bH (nitrosating agent) 234fiE 72 5:14F F Chea L7z
XA ENDAEEMENRH DN, B KTV ABULEY) (hydrazine-type compounds) °. N-= ~ 2 7%
K (N-nitro derivatives) 75 OER{L - EICIBEEAR &, oAk b & 2 Hh o3,

S HIZ, GMPORIEIZHFICEEL 72 Y 27 /T b & 5, BUEMR SN TV D EHRELPON-=
7 YT X K (N-nitrosamine impurities) D U A 7[R 7%, K CHERR STV D H D & IR
UTIRT, Lot 20U R MIMEENZ2 SO TIER, SR MARRK G YT
DAREMEN D D - T DT Y R 708D D2 E D DI 2 OIEMAHS (o) Th
D

Risk factors related to the manufacture of the active substance:
IEMEE DRGEIZBE T3 U R 2 FF

1. Use of nitrite salts and esters (e.g. NaNO, 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.

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
CRRFTBAEFRE O 2RV D T, FOUIBERE TF, LPFEIC K2R % B LET)



E NAEERRLFO= ha Y7 I URMMICEET BHRI(EC) No 726/2004 O 5 5&@)FEICE T 5 CHMP & IR % RUrE AR 78 K

RRFFEIRGERE ~OEM L A% HEH : 12 October 2023
Pharma Solutions Co.Ltd.
Page 25 of 86 pages o7 L= a—Sas KRR

IZ. NaNO,, FMEEET L /v) | Foidfo= ko VLAl

(e oAb =k Y (nitroso halides) . = h 1 Y =17 A (nitrosonium salts) . ZE =LY

(nitrogen oxides) . — ~ 7 /L1 > (nitro alkanes) .
7L —0OH (Fremy'ssalt) . = kw2 Y ALK T 2 K (nitroso sulfonamides) 7
B ETIIE=RT I OIFEFT

WEstE B L O 27 v (Bl x

o Ab= kw7 V71 (halogenated

nitro alkanes)
L) 3%, MG TROF—EFRR 5 TRAT,
452

B RETIIE =T I o oMETIRE LTiE, HRIEEL (starting materials) . A
I (121X, DMF, DMAc, NMP) | 35 K OVilit

(intermediates) . A& (reagents) .
INBIET I U BERESL (amine functionality) . 77 X AN

(catalysts) #Z51F% Z &N TE,
Y GEUHRT =0 LR E) 2ETeh ERESMINT T IURHBT 5,

7E 3 Lessons learnt from presence of N-nitrosamine impurities in sartan medicines

EMA/526934/2019.
7% 4 Org. Process Res. Dev. 2020, 24 (9), 1558-1585
(FoiE, Wikipediad v 5[ )

PIS(amine)tld. 7L ES FOKERTERKERE G SHRETE CEALILANORIT
L
B3 N
iy

BRLMA O TENEE—BP I, 20 THNZETRPIY. 30THNEZESR/PI L5, 1 N ""RS
$. PUHLESEZET I CHRELTELRP SESILNFASERD. —A. PLETE
FELCETS. R2

FE AEiEET &

BE, BRUFEULTL<AAETNS.

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).°

OB K B HREEEY (nitrite) OAERE, £7213=
WX, 7vA v il (fluoro de-

B R /L7 I (hydroxylamine)
BHERTBRA  (nitro-aromatic precursors) 7> O BEAE AR DO WEEE (61 2
nitration) (2 &%), BUETRROR—F 721382 TRNICBIT 28 RELITHE =HT7 I
(secondary or tertiary amines) (OE{E F COMASEEHIAER (1 2R) °,
7 5 Chem. Rev. 2016, 116, 422—518

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).57:89
B ORERIIFE T I OFET T, HESN

HOE T RO —F - I1L R 5 TRENT,
77" AL (ozonisation)) 7K % {ii F

7= (M54t (chlorination). 7 217 X /4t (chloro-amination) .

T2 e (1mm) 8189
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© 00 N O

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

AE TR EZITRE RO, IRIEHEZEREY (hypochlorite) . 285, ERFE. 4V . @Y
(peroxides) |2 25t KT (hydrazines). & N7 Y R (hydrazides), & K> >~ (hydrazones)
ORAL 8, FERELYE TARICH 1 2153 S A FREI MR (213, WA, 38, D),

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

catalysts).
GRS NTBILE T Y A 7 VRO (A, R, Aliie &),

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.

B = h 1 Y7 X (residual nitrosamines) 7213 = b & Y {LAl (nitrosating agents) % 7 ¢ A REME
DDA, EIFFEEZEHT 2EET GG I AER IR ERS L OH
EikENDIEEER

7. Carry-over of nitrosamines deliberately generated (e.g. as starting materials or
intermediates) during the manufacturing process.

LG TR CEMMIZHEAE L= Fa Y7 I (nitrosamines deliberately generated) ( H¥8JFUEHCH
A7 E) OFvy U —F——,

Risk factors also related to the finished product:
YR 27T, F7Emi& B i i b B L T

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
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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.

SRR ST DA, G END = b a b e E SR

functionality) &, BFIESUIRAFTIC FP (A& BAL) DR FITHFAET D= b v V(LA
(nitrosating agents) & D ts, = bR Y T I VDO KDO Y A7 1%, = ha MUAlRERT I VB

RERL 2 BT lE MM E I DWW THICIER T & Th D,

TIVEREN= br s et < T AN-= e Y AR (375 HNO-API) A

R SN T NI EARENTHIR N OGS TV D,

BT I ORIRICRHIZTH VL D TH DD, BT I 0B BRI TV D,

Wegg727 X ok, AR E 23R O fE Ok 53 fE - hydrolysis7a &) 12 &> TH ARk
SNDWREMDH D,

BHEZRE (nitrosatable nitrogen

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.

HRSERIE (nitites) 1325 < O—IRIRIBAITT O RS & LCRESh T30, MAHs (5
FARBREEE) RO/ SUTHFEE (applicants) 1F. BRIEFH o O REAEERLE L ~L 3 IEH K <
ThH, Al ZEZX D LIV TRER SN AR R H D Z LITHETRETH D,

10 AAPS Pharm. Sci. Tech. 2011, 12 (4), 1248- 1263

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,
MAHSs 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.

AR FAEERYE 5 & (nitrite content) [, USHNAI (excipients) DAHXF IR IZ HIKAFT 5,
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-= hv VFEIEARH) (N-nitroso impurities) 723, JFIKE 72 ILEOARHIY) - 2R (72 v ERER
(amine functionality) Z&¢eh. £72137 2 X EnLTVH0) NHBN-= F 1 Y R A M0 4
R D AREMEDR & D Z LR SN TWAH ), REFIEIZFROZ L. MAH (e &R R
) TEHEBLS DL EMEICEE L. N-= Fa Y7 2 RO Al & FP - (Gitiig) DORT
MK T ETBRARWVWEIICT DL ERD D

For further information, please refer to the assessment report of the CHMP’s Article 5(3)
opinion on nitrosamine impurities in human medicinal products.

PRI OWTIE, B NHEESTO= e Y7 I UAMIZEE 5 CHMPO 555 (3) B 5.
DFFAMHR S E (assessment report) SR L7200,

9. Degradation processes of active substances, including those induced by inherent
reactivity (e.g. presence of nitro-alkyl, oxime, or other functionality311,4) 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.*

TEPEY)E. (active substances) D3 fEIEFR, ZAUZIXEA ORIGE (BI2IX, = he 7 usL
(nitro-alkyl) . A% A (oxime) XITZ DO EHRE MEOIF(E 311,4) X3S RM:= o Vb
Al (exogenous nitrosating agent) DAFIEIZ K-> THEEINDH D EETe,

COB|BIT, FREEK OFA LS O BGE TP AT ET 2 RN H Y | f
F51% (crystal structure) | dmdiE (L & 9 ~F ; Rsm) KOTSRS (RE, BE%E) OF
BAZTDREMEND D, FHMICOWTIE, 7=F Y (ranitidine) (ZBAT 27
2001/83/EC %5 31 SRIZHS S fFFED 6 ~X—7 (Referral under Article 31 of Directive 2001/83/EC for
ranitidine) |t OVAZ iAo = L1112

I AL IR OAMBLOTEIR D Z L THh D, [F UAESREE - fdE Rz oM Th-oTh, £

%

NENOFERIG O AEREE DB LT, RO R > RS S NS, FREOKS
Bt TOVAHAEIE [ ORFESMEDL, Sl XEHISRE, va%F 1T

11 Org. Process Res. Dev. 2020, 24 (12), 2915-2926

12 Chem. Pharm. Bull., 2021, 69, 872-876
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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.*

TEVEME (active substances) XX, (b R (hydrazones) °t K7 2 K (hydrazides) 72 &
MED) ZORMY, GIRIIET D8 RT U 0R0, Z0MO7T I U EREREDORL,
b D WVITEEEORE T w2 EFRERTo, ARk

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).°

Z DORARIRIFIA (root cause) (X, Z D K 9 ZRHREE A & Lodpc & Bl i O & R RE 1T |
BEINTWD, BENRBREAE L Cid, BER K OUEEE{LY) (oxygen and peroxides)  (— T
OIMAN T Fn b —fi e i) 1 oEREEh 2.

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.

BEDOBIEMEBIOMA, BT 5= Y7 I5%E, = bk —2&2ETeEmRA

NTT Y AL A SN O —REEIZB VT, BIESI TS, 7 AF—

Dt — h I —/LTFE (blister heat-sealing process) H1Z, ZEHEEE{LY (nitrogen oxides) (%, = k&

Tbm—Z (nitrocellulose) 725, BMICRAET D, ZOLIREMHETT, =br YT Iv
(nitrosamines) 1%, Fiillf > %, F TR &R PICHFEET 2RO &7 I U bAERK
S, RERPE AN L TR BIOWELE Sy ET 0 (ZEHE) ICBITT 52 LR
T

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

10. AAPS Pharm. Sci. Tech. 2011, 12 (4), 1248- 1263
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11. Org. Process Res. Dev. 2020, 24 (12), 2915-2926
12. Chem. 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.

FART =T AEA AR (B DR TRICER) »OiEHTa 7 Ik,
WHHIZATET 5 = b VLAl & ORIG,

ZOFROEEOHITIEL, EHFAKORIEIZIBNT, WMAKOWERICHEA SN EE 7 0T
UM, PRI THENINZREA A o RBBIENOEH LI AT AT I e RIS LT
NDMA (N-=rr Y I AFLT ) ZARK LT,

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®’89,

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.

I B2, L (chlorination) , 7 m w7 X /4K (chloro-amination) ., A >{t (ozonisation) @
£ D 7elddE TR, Mig972 7 X 2 (vuinerable amines) AMFIET DA, BIARY & L TKE
DN-= b V7 I OAERKEF| & I aletEn & 508789,

BYREEBETHE. VAT, RISH (reactive agent(s)) DIREIZBET 5, L7223 -> T,
UL, FFEORGIZEEND, IFrEOR G2 AR WS D KOEE 72
B MLTUARZIE, FHROBINEZ M L TRRENTKREMEN L TG Sz iEEmE
ToIdm A RIS S . BET D AR B 5,

Risk factors related to GMP aspects: GMP#Ea/Zfhi#E 323 J X 2 K7

13. Cross-contamination due to different processes being run successively on the same
manufacturing line.
HLET A T, B TRENER L TIThhd 2 LT X DAY,
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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.

AN —=F—=IZBRT DI A0, V=27 v 7 (workup) FNAF OMEEN AR+ T D

mE Ny FEERD FEEA AT THDL 2 LIk D, TREMTOARMBOF ¥ ) —F

»_4/\»_40

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 should also be considered.

B9 SIVIZBIAERC D Y1 7 AdreE (e, BUBE. it &) 2 M9 2856, ol
AS, BT DM EIOEHEREZMORVE =FICEZEIN TV D56, HEHH OB TIT

DULEIN TS ZET &S TH D,
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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?
ATy T IBIOC/EEFRAT v 7 2 ORIERHE, F-R2ER FBENY 27 ERR
BAFRICEEST DR E) PHERINTEE. ErThiTivwhr?

MAMHs together with API 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,
MAHSs are expected to continue to review and re-visit the outcome of the risk evaluation as
and when new information becomes available. MAHSs 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.

JF3E (AP) M OMRHEESA (FP) B3 & L 112, MAHs  (RFEARRREEE) (30 Z
ATV AT NVEE U CEDMEEMFET 22 RIS, Tz, Step 1 KO XX
Step 2 DEIENRILEN/-HEH. MAH  (RFEARRFE) 138 LWVMESRSAFABEIC /R > 725
BTiE U A7 FHIORER MR LB L, FET 2 2 LIS LD, MAHIZ, 20
QAN E, FRHIHT-IZFESNI-= b Y T I VAKRDO Y 27 ERIZET 5Q&A 4, L U'= |
7 Y7 I OREMEICET 2Q&A 102 EMIICT = v 7 35 Z L2 HE 5,

In particular, MAHSs 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. MAHSs 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 see also Appendix 1).

FrlZ, MAH (RIEARERE) 13, SRR (nitrites) OFREDIFIEIZ LD | HfERT O fRFIL
KOV %, BREHIC, MEg95727 < > (vulnerable amine) % & TG MHEME (XL O BE#AHY)
MH= YT I URMPERSND Y AV ICEETRETh D, Jiudhal, FBEEHE
(call for review) HIZIGON-FRICIE S X, QA4 (fR5EX8) DY R HKE LTFEL
<SRBTz, Mase7e 7 I 2B DIEMEME Z 503 28OV T, Step 1OXIED—HS &
LTZDY A7 Z2FEL TR TMAH (BOEARERRE) 1L, ZOFH LWERICDS LT,
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MUDAT v 71DV A7FMZ HEL, VEISUTAT v 7 2 OMRRRICET RE TH
% (Appendix 1t 2 #) |

Appropriate timelines for reviewing the previous risk evaluation and for conducting
confirmatory testing (if needed), should be followed depending on the risk identified.

miiElD U A 7 G2 FLE U, #EsRORER (confirmatory testing) (ABE7R3A) Z i3 5 728 D
Yl A V2 —Vid, FFE SN2V A7 ETIREY RETHhH D,

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

and marketing authorisation during the call for review.

DT 7o —F %, FEEE (cll forreview) H1Z, HERIE L (positive opinion) & L&k 787K
7 (marketing authorisation) Z {7 5- SN2 [EHM S, ZHUTES RETH D,
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6 . What factors should be considered in prioritising the risk evaluation?
Y R 7 Tl OBEMENATITIZIENT, EOK D RERZEJB T NEN?

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.

YA « AN ax—3 3 (riskevaluation) & U R 7 « 7EAA K (risk assessment) % 3
i3 DB, MAHs (RFE&REREE) () A7 X—207 7 r—F T, il & feB 0B
DN Z DT 5 & Th D, MAHs (RFE&BRFFE) (3, Y%EELO 1 ARKARA&E
(maximum daily dose taken for the concerned medicinal product) . VAP (duration of treatment) . {H7%
JEME (therapeutic indication) . {AHEATEEL (number of patients treated) 72 E D EREZEETHZ LN T
&5, FIZAIX, 1 HORMENZWERLSC, BRI SN2 EREHMEL S5 a6t
%,

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.

UAT D& DT ENRFESINTEE GO ZITH 72OIC, MAH (BUGERERREEE) 1XmE

YR =RY A MIBET D ICHQI A RIA L STV D X H 1T, IEMMET —
RNEBiIEHT (FMEA : Failure Mode and Effects Analysis) <2, #Zf&E— N « 52288 & OBy EERRAT

(FMECA : failure mode, effects and criticality analysis) D X 9 723 — V& fEH+T52 L TE 5,

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
SR R EE O Sk A R 1= 220 O T, RIS ERETT. BPIRIIC L BARE BB LET) ) st


https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Quality/Q9/Step4/Q9_Guideline.pdf
https://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Quality/Q9/Step4/Q9_Guideline.pdf

b MNRAERRTO= e Y7 I RIS HHAIEC) No 726/2004 DF; 5 ZB)TFLIZET % CHMP & RIZE ¥ % g7 &

RIRRFEIRFEE~O/-EM & F% ®WEH @ 12 October 2023 1 ——
|

Page 35 of 86 pages ST Ia— sl KR &M

7. How should the risk evaluation be performed? ZIZhb, FTHRAN!
YRT « TERAAY N EORRIZITI) REN?

MAMHSs/Applicants in collaboration with API, 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 should also apply.

WRGEAGRIRETE RS E 1L, 3K, FP (Rfesss) BIEHEE | ROZN 6 OREHMIERG 38 L
JILTLICHQY W A RIA VITF SN TWA X )T, SE Y A7 w32 A FoJFIZEH
WTU X7 ez =5 2 ERROEND, £/, ICHM7 A K7 A > KT CHMP
(Committee for Human Medicinal Products : & hIERMZERS) Ot MEKGO= 1 V7T I R4y
(ZBI9 %5 5 & ()HDOERE DI T 2 (Assessment report) (ZFC#k Sz, TEMEME O
A, BRI K OIS TR OZFICHE T2 FAIbEA SN & TH D,

Manufacturers of active substances and FP and their raw material suppliers should provide
MAMHSs/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.

JFFE (active substances) X VPP (Ff&Bidih) OBLEZEH & 2 OFUEHMILEH 1X, CFERY7e U X 7 5F
LB 2T T OFHZ GRS HEEE (MAHs/applicants) (22t L7220 id7e &7
W, b, = b Y7 S UARMARRD U A7 (risk of nitrosamine impurity formation) 73, JiZK FP
DORE TREDOBAFEEPE TRl S 7 a. 20 Gl & O A U 2 7§l O SR IV S
EMWTED,

MAMHSs/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.

R e AGRIRFFE /S, M OMIESESE (manufacturers) (X, U A ZFHO—ERE LT, = FnH
VT2 OFER TGRSO RR . FFIZ Q&A 4 ITHIZE S LTV D ARAJFIA (root causes) % 4
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TOBELETNETHD,

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:

WRFEAGRIRFES HGEE . R OVEY R 2 G e B O BAEZEF (manufacturers for products
containing biological APIs) %, #iH D= hu V7 I UAFEY A7 2@ 5 a[REMED & 5 LT O
HEBETRETHD

* biologicals containing chemically synthesised fragments, where risk factors similar to
chemically synthesised active substances are present;
EFHNCE S N7 7 7 A G eAEw P rRAI T ALFRICER SN TEEE &
[FERD Y 27 BRDFET 26D ;

* biologicals using processes where nitrosating reagents are deliberately added,;
=~ J{EEEK (nitrosating reagents) 23 E[XPIIZHSIN S5 TR A H 3 2 W rry Bl

* biologicals packaged in certain primary packaging material, such as blister packs
containing nitrocellulose.
=hrEr—RE2EG0T ) AZ =Ry 78 FREO—IROEM THE S AT
A,

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

CHMP’s Avrticle 5(3) opinion on nitrosamine impurities in human medicinal products.

WAJFERIZ BT 2 AR DHHRICONTIE, B MEEKRTO=ba Y7 I R4 %
CHMP D% 5 ZrQ)HE A EDFHMEBEERE LM S hiz v,

If, after completion of the risk evaluation, a risk is identified in the APl and/or the FP,
MAMHSs/applicants 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.

U A7 FHBOK T #, JFIE (AP) RO/ UL FP (Rfcsdi) 12U A7 BEE S -8A . ot
AGRORRIEHEEE T, FEShTC Y 27 2 EITIC@m L., HRORR (QRABZH) %
PR ER L, IMIEFICHLEREFELZIMA 20T 1372 5720,
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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.

2TO MAH (RFRREES) 1X. VA DBERFESNTOWRWEAETH, U AT FHE (Step 1)
DOFER%A . BIRT HFTHET ISR T A ENRH D,
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8. How should confirmatory tests be conducted by MAHs and manufacturers?
MAH & A —J—iX, BRBRBRE LD X D ITEMTRED?

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.

MAH (%3 2B EEZEDStep 2 D—E & L TCOMROMEBRO BT, RBRIZ—%IC FP (R
) IS L TCEBTHIE2TH D, JRIE, ZOPMEIK (intermediates) . HHFEJFEL (starting
materials) . 1ML, K, WSIIA (excipients) . F7/2IEZ OMOJFEEL (raw materials) %2, [= k
=Y 7 X (nitosamines) . 7 X 2 (amines) . AEAHERYE (nitrites) . F/lE=ber YT I &4
R 2 REMED & DDA ] ICHOWTRERZIT S 2 Lid, ThNREEMIZBWT, U X
TR AXIRFPIZEEND = b YT I URMMOBENZRIER TH D Z L 2rmT5He
RIS NS, oL RGE R TRE, 2 O B O BB R IT, ARAFIK G
HER= b YT I RIS DI AR B HERIE O RE 2 R D OIS Z &R T

&2,

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).

L L7ein s, RARKOFIZITFEHEORE TRICOAHET LI HDOLH D (QRA 4 SH) |
2O XD RGAE, JRIE (AP ETIFRIED BHRIZH D A (intermediates upstream of the active
substance) D%, AL OMBMONME T LI ENTE D, 722, FP (i) (2%

LTHEMLIZY A « TEAAMILY | EEEEIC= e Y7 I RSB ARkT 518

72U 27 RFIN2 D SRR DT BN EAICRS (Q&A 4 THRAKHISLICEEE A Y A 7 A )
M)

If testing is carried out on an intermediate, then there should also be no risk factors
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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 appropriate control strategy should be implemented in the
dossier.

& LHEA (intermediate) (C DWW TRERNFEME SN DD ThivX, Z Ok, FIKEE TR EZIX
A OB TARICENEST 2 U A7 R BAFEL RN EREE LY, RO
(confirmatory testing strategy) |XMAH (I7&RERE) OE(LTHY | HE-BO T X7 « 7TEX
A MZESWTIES LS, MAHDEREE Y AT AMILELSNDLINETH D, o,
TEMEE (active substance) S IE AR (intermediate) DOFRERNEYITdH VD . 0B %

Hefot DI HERE THRIZ LH=ba YT IVAEROES LD ) AT BRI TE HEE & AR
E41E (clearly justified) T X& TH 5, bL=ha V7 IUBNHESNHAIE, @Y E g

% SCEAL T R&ETH D,

In any case, if the control point of nitrosamines is not in the finished product, the
responsibility for quality lies with the MAH.

WTHIZE L, = ha YT 2 UOFBRA » PPEKELGICHEE L TORWES. WEEEE
MAH (E)Z}L7r\n 'f/f\f" 15) ﬁ &) Do

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, API 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.

RERT o Ny FHEIL, UV AZICRAE S bOTRIFNIEZR BV, RGARKEFE (MAH) KT

FH (manufacturers) 1%, %495 FP Ueef&ddn) KROBES 2 HHWE. TRUA, JREE (AP

XATIFEE (raw materials) DRFERIR Ny FEZRERT X2 THD, b LAMSIL~B3 Ny F
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MCT—ETHDETPHRIND LI RV AZENFEIN, LI THDIHEE WBlIAITA
A 7 RERC, X—UBR (purge studies 1 (GRYE) A ABHEAT - - - REECTEMT 5B 2) 1T X
V. RBRITER AN Y T D 10%, EIFER 3 Ny FONTRIENITIZOWTERMT 5 & T
b5, AU, BB E I TNy FORERTZ T T < AR (within expiry date)
Ny FOFEEY 7 )L (retained samples) DOFRER S F FAL D, FMEIE > FED 3 3 F A
DEEIX, BNy TFERET RETH D,

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.

b LEBORNEES, RETR, KO/ XUTXY A7 O b 5 FMEIOBHGIRAEH S Tn5 0
ThhE (2 Wik, ARHIRNO Ny FIZHONWT, BERIEH SN TWEZEE) . ZThbo
A7 BRZ AAN—=F D70, BMONy FORBRPNLEL 2D,

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.

UEh A E CAIE (dosage form) THEIEXDIRE (strengths : 7T HADHAIL G N S TN Z D)
DHEDOBAFARET, ENENICFECY ZZKFREHENLDOTHNEL, V—AMNr—AD
CFUVAOBEOLOEFERBRT S 1LY, RBREZSHL (rationalised : 5L F—# 2k
SE, TOELEEVFTH L) THIENTE D,

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.

T—A Nr—2A (GRIE : feb 500308 L b 5 $H 2RI 5 51 OF 7a—F ik, 7—AN
A — AT, WRGEAEKGBIREER (MAH) 12X > TIEX1L (justification : fRVE  FREEAOE Y1 % SrFES 5
L) BENDLIRETHD, TOEHREIT, MAHDOERGE S AT LD AT « THAA Y
M LS DHRETH D,

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
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indication that the nitrosamine either does not exist or that there is no risk of it being formed.

INEZBIRT DB, — RIS T D= b Y 7 I R OFEUEY)E (reference standard)
N TH D, JKFRGENNC b rbbT, BAET 5= e Y7 I AR aRTE 220N
EBRHIB N oA ZHUE= R r Y T I UBFIE LRV, AT D fERIEN RN &
ZoRY A ReE DN B D

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.

ZDO XD eGA, MERORER (confirmatory testing) & SEHET A MEN 72V LIV, Z D3
Bk, EWORRERANCHE - T, 77— AL F— AT, WUERMIZIE2S(L (ustified thoroughly :
AT : 7B IE S A R 2 k) SHRT U bR, T OmBRYIE S EOTRR

(justification) (21, BEE SCHR, F7 X 2 (parentamine) DAEIE /SLAKE FHF5ME (structural/stereo-
electronic features) & SIS (reactivity) (ZBIT 21, = ha V7 I O EME, MM E AR L
T DT DIATONIE N 2R TERT — 2 2 EZDL LN TED, EOmARIEYS M

(justification) 1%, MAHDEKLIVE S AT LD Y X7 « TEARA L MIBWTXEL SRS
VAN ECANCRAN AR

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. These may serve as a starting point for the

development and validation of analytical methods for testing other APIs/FPs.

7 N7V — /LB (tetrazolering) AT 5V /L% (sartans) . A baA/L 3> (metformin) . K OY
T =F T (ranitidine) TOKF= 1 V7 2 U OEREEIL, 9 TlZOfficial Medicines Control

Laboratories (V> 27 %) (21K ->TBFE 41 CH Y. European Directorate for the Quality of
Medicines & HealthCare (EDQM) D7 = 7% A K THEHRTX 5, ZhHid., fhoJfs FP 23k
B3 27D GHTEDBR L N F—2 a VOISR LD,
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Appropriately sensitive analytical methods for determination of specific nitrosamines in
other medicinal products should be developed and validated accordingly before testing. The
limit of 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.

D EIL P ORFED = k1 V7 I 2 (nitrosamines) Z 1| iE 7~ 5 7= b D1 U1 72 [ D /3115 % B
L, RBRANCEEANY T —a U EITIRETHDH, EEEI (limit of quantification : LoQ) %%
NENDO=br YT IR OFERRLLT TRIFE R BV, [ UatriEzEEo=
0 Y7 UORBRICHNSEAIE, F=Fr YT 2 U OLOQ THNTEDRINEEZ /RTRETH
Do

Given the trace levels of nitrosamines to be measured, the following technical aspects
should be considered when developing analytical methods:

= ha YT IOWELINVERET DI EEEZD L. OIEEZBIRT AERIITLLT o8
M A2 S ETXETh S .

* Interference caused by presence of trace amounts of nitrosamines in testing materials

utilised (e.g. water, airborne sources, plastics products and rubber/elastomeric products);

EH SN HREBAE Ok, ZE5P, 77 AF v 785 GA/2T A b~—8G772 ) I[THE
D= YT IVNFEETDHZEICL DT

» Contamination during sample preparation (avoiding cross contaminations from gloves,
membranes, solvents etc.) which could lead to false positive results;

FEPGIERE S (false positive results) Z 3 < T A H REFRHEEEDOIBY (B4, AT 70 Al

IR N KD AEG Y AT D)
¢ In situ formation of nitrosamines during analysis;
SR O=Fra Y7 I DFEDEHFTTOER ;

* 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).
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HH= a7 IVOREY—7 ORIEICKEIT 2 TFWEFRT 572010, FERE &t
W (MSIMSE 72T m e E EY A7 L) ZHT20E R N H S5 (Flz 1L, NDMA L 3t
A H (co-eluting) 9" HDMF (FRiX : N,N-Dimethylformamide ?) |2 X D AGMENEIZE I TWD) o

As a result of the above considerations, control experiments should be conducted such as
analysing samples by orthogonal analytical methods.

OB ORER, BT DM 715 (orthogonal analytical methods ; 3tk FEMIRH, 2o ERRREE
FIFH L7210 (113 T REMEAZRINTE 3 X 91 L-EReEHE) CiiBh 2 o3 5 72 E DR EER 217
I WBMN B D

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.

SrHT ORISR A 2 e, EDQM website 35 L Ok MERGHO= e YT I
R BIT 5 CHMP O 5 £5(3) & .E D CHMP assessment report (Z5t# ST 5,
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9. What are the requirements of the analytical method(s)?
ZOHINEDBEMHITIED L S b DTH LN ?

The analytical methods need to be sufficiently sensitive in order to adequately detect and
quantify trace levels of nitrosamine impurities. The following principles apply:

DT HIEZ, MEL-LD= b V7 R 2R - EET 572012, o7
EENVETH D, LFOFRIZEE D -

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

ERERF(LoQ)E., H ORI FHFATE HME L IEES TERTE DiR/NLILZRTHD
ThHO ., Fls, RNi#iBR (impurity testing) & & EILE (decision-making) (ZHW D & Th

g) .

>

 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;

ERHBRNAAFERL LTRSS 5E. LoQ X, ThETho=n Y7 I R
B2 FFAERE (AD ICESSHFARA D= GRiE: A%LE) TRINIER B0

* 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;

HLEERBRE, A% v 7B (skiptesting) Z EX{b T 57-DIZET 255, BT 5%
HrF #EDOLoQIE, ANZED S FFARAEDI0%LL T TR T UL 5720

« 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

HiE DM (omission of specification) DFRELAIZ Y MEZ T T 5 (ustify) 70 DI E Bl 2 F i
THEE. AT 208EO LoQ 1E, AlIZIED S FFARIMED 10%LL N T i iuid/e & 72
AN

» Exceptions are anticipated for medicinal products used at high daily doses (Al may be
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below technical feasibility of the method), or in case more than one nitrosamine is

anticipated or identified in a given medicinal product.

m HHE R & (high daily doses) TEEF] S LD EF AL (Al D33 HTIEDOFANIYEE /I REME A T
[ % FREMED D D) EToid, HOEEREHO= Yy 7 IVRTRIND. HDHWIEFE
ESNTHEIBISET D,

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.

Bk % 725381 )55 (different analytical methods) %, DO =ra V7 IV OEBEIZHNTH LWV, b
L. B8 D= YT I VTR UNHEZHERT 25815, 2O HIEOBRMEIL, &K= T
0 Y7 I NIOWCGERT A RERH D,
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10. Which limits apply for nitrosamines in medicinal products? (updated)
ERGPO=br YT IR EOHREEPIER SN2 ? (BH) .

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
routinely applied) which is associated with a negligible risk (theoretical excess cancer risk
of <1in 100,000 over a lifetime of exposure).

ICHM7(R2) %A N7 A d, N-= kw7 I (N-nitrosamines) % “cohort of concern” (#&sn 5
— N OWBELERL, EEMICE TOMREMEIZ, BHTEY A7 (REZRIZBITS
PERAIERIZE DS A U A 7 310553 DLIR) (ZBEET 5. Wb 2 WE R RAFFAE I (the

so-called substance-specific acceptable intake (Al) [FMH:2FH & O BE (Threshold of
Toxicological Concern : TTC) ] fET& % 1.5ug/ Bi%, L—F T TEARW) ITE&LT
W5

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(R2) 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.

Al DFEIL, ZOEERGNOIARKAEZAEEICDE > TREAKRGTHIZEZEELTEY,
ICHMI(R)H A KT A i SN TCnbE 7 7r—F L, b MNEEGKFO= a7 I U ARH
WIZBA3 2 CHMP D 5555 (3) B fL O FHAMh A5 F T FEM S T o P RHm I B9~ 5 JR AN
EI3NTN D

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.

'LTL (less than lifetime) | 7 7' 12— %, EREORFEZF T HB3CEH T _E T 1372 <,
HYE % FRL CER SN RSYELL TR T 2 720 O E R S RFE N FEi S D £ TO—Hf
HIZe$8E & LC, FTEE T & i b, MRS DIl E 20 (FRORESM),

o ZOBMBROENERE LT, S 3EEDICHAIRFRESEEE LT, vy b ECABEINT

%I:ll
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W5, M7(R2) MEBEMREBAY R ZERT 27 DOEERGFDNARIGE (BEFE) F
P OFM R OEE ] OWET © https://www.jpma.or.jp/english/ich/list/06 ich210707.pdf
20234E11H26H 727t A

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. 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).

ICHSO /1A K7 A > O H#EPHICER STV DEITIED A (advanced cancer) DA% x5 & -
HELEZOWTIEL, ICHSIHA RT7A4 2D QA XLEICHESIN TS LI, N-=kr YT
L UKL ICH Q3A(R2) LY ICH Q3B(RATA RTA NIt~ TEBINDIRETHD

b LIEHEMEZ O b ONRRIREICB W TERFMEX L7 7 A REYE (clastogenic : FiisE gk
¥2R) AT 556, N-= b Y7 I U ARHIE ICH MT(R2)IZHE - CHEZ BLFEVEA ) D JE
EETEHEHINLINETHD

UK COM HHRFEEA A & ¥ A (B0
[2&%kH] LT T e I S B L E L
HORE, OEE MR, fm R
T 1030023 HOTERP S HARAN 341 b A HAEE L

Eiacd g F?[ T 7710194 15 il NI A e 224-2
T i T 241

https://www.jstage.jst.qo.jp/article/jems/25/1/25 1 45/ p 'a#usa
HI!:R
fEilESE \

df/-char/ja  Accessed 26 Nov., 2023
ML OREH S EAITTR LT,

IH LA (F) At RrsEir
frF e oA AL T4 Y (§E) HIERER HH T 151-8566 HURABLEAT T B > 4615

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.

FICY A7 7a—F RNy X TORGRBIEN SIS, BRI EDOERNDT —ZI2L-
TEHESHARWIRY | BREMEISH T HEEIX, —BRICTFR SR,

Establishment of the Ais  Ais ®F& 7

%I:ll

i FHEO “Ais” L%, “Al” (acceptable intake : FFAEIE) DB TH 5,

Two scenarios are foreseen for detection of new nitrosamines:
20DV F VAN, Filch=br YT IORIHIZTHIENS,
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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.

b U3 72 W e e A EM) 8 3 AT — & (substance specific animal carcinogenicity data) 73 & %
N-= b Y7 I UoRNRRESHEZSA, ICHMIR2) H A K74 THRSA TS LI,
TD50 Z#HH L, £hva W TAREITZ EOWEFF AR (substance specific limit for

lifetime exposure) Z E T XX Th 5,

B. If N-nitrosamines are identified without sufficient substance specific data to derive a as
recommended in ICH M7(R2) guideline,

H LICHMTI(R2) T A R4 > CHERES D AEIX BOWERREMEZ B+ 5 012+4
TRV R S — & (substance specific limit for lifetime exposure) 23HES | N-= k1 V7 I A A

ESINT%HE.

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-= ke V7 I OFRNAMSFET 7 1 —F (Carcinogenic Potability Categorization
Approach : CPCA) (ffB&E2) 1%, ZDO Al % EEXTS X5 thofELT — 20
RORD . Al ZERET D20, ZnEHEHAT L R ThHD,

2. Anegative 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.

GLP [ H#EHL L 7- 98 b=+ & X#kBR (enhanced Ames test : EAT. WRAFCE3) TRtk
TholzHa, N-=hr Y7 I % 15ug/ B CEEBAFETHZENTE S, Btk
CLHIESNTEWEICHOWTE, 7Y a1 770133 Z2FHLTAI 2 ET 5,

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.
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H L ARFR= kY7 I (surrogate nitrosamine) 73, /2 BN AMET — X 2 HF L
TWT, POTNBAFAREREE. TOMEWEO TD50 (X, SAR (HEEEMAHR -
Y s 7 RLR) IZXKD Al OEHOHFE A E R | RAETHIIZFHEAIND (read across) = & 73
TE %,

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, i.e. according to Q3A/B
limits, irrespective of the limit calculated through option 1, 2 or 3. For substances
testing positive, the Al should be established using options 1 or 3.

BAE ™5 /312 FE it S 417z in vivo 28 BJFPERAER  (relevant well-conducted in vivo mutagenicity
study) (ZFSUNTRaMERE IE, FEE BIFEMEAHIY (non-mutagenic impurity) & U CEELT 5 2
EMAREL 2%, T72b b, options 1, 2 7213 31 &K o THEH SN RFUEIZ 0 b
57, Q3A/B DIRFUBEIZHE» TEET 52 LN T&E 5, BBtEEHIE S NTZWEIZ O
TiX, options 1 £721E 3 HWTAI ZHET XX TH D,

The risk approach is applicable to all routes of administration. Corrections to limits are
generally not acceptable unless data justify route-specific differences.

VAT 70 —FIT T _RCOBERBICHEA SN D, BERKE L 0ERZHEICIEYS LY
DT —HNIRWRY | — RN, BRIVEOH EIZRED S0,

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

Appendix 1 1%, FERFRIEZERRS (Non-clinical Working Party) (2 & > TFFAEEUE: (acceptable intakes)
PRESNZ=bn YT Ir0—-HTho,

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.

=hru Y7 220 Appendix 1 IZE ENTORWEE. MAH/MA HFEE T, Mo HH14 Fa3 A
FLIZCPCABT I —72 &, BIOHEHRIENS CPCA LT T —22MTHZ L HTELHMN,
FOHT AN —IZHInT DL TO, WEOEHEZ[GRICT D72 DIIIMERNILETH D,
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Calculation of the limit when a single known nitrosamine is identified
H—0BEMO = ha Y7 I URRE SN2 5HE OREHEOFHA

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.

FEE DEIE S O ppm AL OB IRIFE~DOHR X, IRMACE 104 Al (ng) %, SmPC X
LI TCWAHETERSO 1 B KEGE (mg) THILZZ LIk THEIND,

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 anhydro - us/non-solvated material) for control
point in the FP. Exceptions to this are active 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.

%kla&ﬁim\&wcm%#éﬁ4F§4V®@&ﬁ§<mwmmmmm;%i¢wmz
HFORE) [T TERIND, - T, ppm BALORFMEL, @, FP OFEEH S OIEMEL
A GIEFBESEIE (free base) . WERERE (freeacid). 7213 HEK FEVAMEY) (anhydrous/non-solvated
material)) = & IR SHRIT LR B2,

Z OIS E LT, TER, TREE (strength ; RREE : MU O FHFORE) DNEE IR OE TR S
NTEREENLPOEEYEC, AT Ic= AT vEITT7 e K7 v 7 (pro-drug) & L THF
TET HIEHEE N &

BRI : 70 K57 (prodiug) &I, 55 SN L AERIC 5 RBITER 22 CRER#~
LEEL, EHERTERE ChD, T4 X T T

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).

JFHEPFOEHRRDOHDES, TOREMIT, —fRICIFEZ LICKRHAS LI ~ETHD (H)
L, YT 50, B =) | KW, IR EORRBICEE S ETRASND)
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Calculation of limit when more than one nitrosamine is identified in the same product
[F—RAHICESEO= b VT I U HER SN A OIREEOF A

Please also refer to the decision tree in Annex 1 for further guidance.
FIRDITA L L AZONWTEL, MEFL1OTYa Y —s Iz,

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:

BHEO=ta VT I UBFET HHEOREMEOIEIZIE, ICHMT(R)HA RF A G
SN TWABHFRAGER U A7 L~UL1:100,0004 2 72WE 21T 5720, 2507 7Fa—Fin
FEARETH 5LELLND :

1. The total daily intake of all identified N-nitrosamines not to exceed the Al of the most

potent N-nitrosamine identified, or

[FE ST XTON-= Fr Y7 I U OLHEEIE (total daily intake) 73, [FlE S 4172 B
B SAN-= b Y7 2 U DAIEB R, £720T

2. Total risk level calculated for all identified N-nitrosamines not to exceed 1 in 100,000.

FlESNTERETON-= Fa VT I ACOWTEREINTZRY 27 LoULs,

100,00043 D 1 (FRYE : 1,71005) Az 720,
The approach chosen needs to be duly justified by the MAH/Applicant.

BIRS N7 7u—FIE, MAH (RFEERRRE « IEARRRE) /Applicant (H75#) (2K > T
FOICIES bSO RERH D,

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.

il 2 ON-= b V7 I BT HEMITIL, —AIZppmE 72iTppb TE D Al BREEA &
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HHRETH D, FEDERSO ppm/ppb BAZOAI [REMA~OHE T, ELOFNFNDAI
(HAZ 2 ngld) %, SMPCIZKBES I TWHFTEROLH R H- & (AL : mg) THIDL Z
LICk - TEtR SN D, BERFMEDOFHE TIZ, N-=Fr V7 IO FEITBE IR0,

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).

1OXFTEBDO N-= F 1 V7 2 BREAFND Al DI0% KR THETH 2 Lid, BHTX5
BHEFEHNY A7 THY, 20X RGEAICH- T, BETHLEIRNEEZEZ LTV,
N-= Y7 IR ENLTRD Al O 10 %Al TOFEE, ilx ON-= v Y7 I Eidik
N-= kY7 I ORIBREDOFHFEIZEET D MLEIT/R0,

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).

LML b, HE5RE)DFFE (referral) ORERRFANIKARE LTEREINLIRETHY .
Friz Te FEFESFON-= ha Y7 I OFEIE, ATRERRY RS 2T b0 &
WHZETHD, TS, BEEFIL, 228 BO= Y7 IURI<AE (<10%AI)
LRI EN72< T, JFESCFP FON-= hr V7 IV OF/EE A[RERIRV B3 52>, A
REZRFR D FEFNT 2 K 9 I TROEH AR T RETHL L LT, TREZWET L Z LR
5 (QRA1ZH) .

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.

A7 a1 (optionl) Tik, BN-=Fua Y7 I OAl REMIZ, DAl D10%LL ETTF
ET DB IEN-= b Y 7 2 AZHE> T ppmlppb TRET HR&ETHDH, Ibiffie=Fh
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Y7 I, AR LIENEDTHD ((HRIEM) . (Hx ON-= e V7 I U ORMEE
EDDHZ LT TEDIN, LT LHEMLETIERY, LNLRREL, EON-= ha Y7 I U HN-
=ha YT I OREBICEENINEHRTRETH 5,

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:

A7 ar2id, N-= e Y7 2 UoofEEL. 2FE7 ) A7 73100,0005 D1 GRIE : +5
TD1) BHEZILWI EERETRETH D, ZOY R BEHEZERLT DD, BisrT
R—FERATHI LN TED

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%.

EEH 7 7 —F (Fixed approach) : filx D= Frw Y7 I 1%t L CEED Al [REA#E
(ppmippb) AFRE SN, ¥N-= h o V7 2 2T D BREEIT VIR, & N-= bV
T UOREMIT, EESNZAE= b YT 2 UO%AIREMOAFH, 100% % 8 2 720
Eoiz, 2O AHIRMEOEH DR THRESNDIRETH D,

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:

k727 7 a—F (Flexible approach) : % N-= k1 V7 I 1%, ppm/ppb @ Al [RFUE CTHE
NHENETHY ., BWN-= b Y7 I AT 2B MOREENLETH S, #N-=hmY
TIVORBITROEIICEL ZENRTED

E A 100% < 100
Al ° °

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.
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ZZTXi Eppm BALOEHE O N-= Fa YT I i ORTHY ., Ali 1 ppm HALO
EN-=FaYT7Ivi OAIREHBTHD,

For each batch, to determine whether the limit for total N-nitrosamines is met, the
amount of each N-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%.

HNYFIZONT, BN-= b Y7 I UOREENHZ SN TWD0E S el 57
WIZ, FETHEN-=Fa Y7 I O& (ppm/ppb) X, ZHFhO AlY > hoi—+&
VT VIBT B RETH D, BEISNIEN-= Far YT I U O%AI FREEOAEHE
100% Z 8 2. TIE7Ze B 7w,

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

finished product:
M UBRMERICEENIEHO= br Y 7 I VKT 2EEA TV a3 v EHEOH]
The case of two NAs:  —DODONADLEE :
Two NAs both at or above 10% of their respective Al
2ODNANEIZENETNDAINL0%LL
Example: #i
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.
1 H e K& 5-2:300mg D i #4855 T, NDMA & NDEAZ & I F L DAID
10% UL EThitH S e 88,

Al limit AIFRFE
* NDEA: 26.5 ng/day / 300 mg/day = 0.088 ppm or 88 ppb = most potent N-nitrosamine
NDEA: 26.5 ng/H /300 mg/H = 0.088 ppm =% 7= !X 88 ppb
= HIIEN-= bk Y T I
+ NDMA: 96.0 ng/day / 300 mg/day = 0.32 ppm or 320 ppb
NDMA : 96.0ng/ H/300mg/ H =0.32ppm &% 7 [ 3320ppb
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Specification possibilities for different control options: &-FE4 BEIN i D HE& AT Bet:

Nitrosamine Option ﬂ Option 2 - Fixed Option a - Flexible
Example 20:80 ratioa

NDMA Not needed NMT 64 ppb NMT 320 ppb
(320 ppb x 0.2)

NDEA Not needed NMT 70 ppb NMT 88 ppb
(88 ppb x 0.8

Total Nitrosamines NMT 88 ppb Not needed NMT 100%1

1 {[NDMA] ppb . [WDEA] ppb

220 ppb + 28 ppb }IIDD%EIDD%

NMT 100% = 1:100,000 theoretical excess cancer risk.

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 % AI limits
for each specified nitrosamine does not exceed 100%.

(LEEE 2 IEMERSZ) Option 2 DEEH2 T 7 0 —F 22\ TlE, 80%DNDEAIZKS LT, 20%D
NDEADLLHRIT, FplE LToH, SIHTHEMT S, L, BRESNTZ=ra YT I D%
AIDFIA | 100% & # S 72V D THAUL, FAET DRI EIC L - T, He ZRMEH &
NHZ &5,

Example of presentation of acceptable batch results for each control option:
Hay bra— VAT a COFFEN y T RO

Model data from 1 batch: 1 Xy F /60T L« 5T —4
* NDMA found at 38 ppb NDMAZY, 38 ppb’%& i & 717
* NDEA found at 44 ppb~ NDEA7ZY, 44 ppb %7 &iu7-

. Option 2 - Fixed . .
Option 1 Example 20-80 ratio Option 2 - Flexible
Limit Results Limit Results Limit Results
NDMA Not needed - NMT 64 ppb 38 ppb NMT 320 38 ppb
ppb (12% of Al)
NDEA Not needed - NMT 70 ppb 44 ppb NMT 88 ppb 44 ppb
(50% of Al)
Total NA NMT 88 ppb 82 ppb Not needed - NMT 100% 62%

Control options for Genotoxic APls  iE#/=iE MR DO EHOER

Genotoxicity encompasses mutagenicity, clastogenicity and aneugenicity.
B alEcid, A REPE (mutagenicity) . 7 7 A REWE (clastogenicity) Mz OVIEE[E B {4
(aneugenicity) 7375 £i15,

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
CHSARF LR ORIk 2 7= RO O T, FUUIBERIE T, SR K DM 2 3 LET) @ Pharmatio fuiakamt



b MNRAERRTO= e Y7 I RIS HHAIEC) No 726/2004 DF; 5 ZB)TFLIZET % CHMP & RIZE ¥ % g7 &

RIRRFEIRFEE~O/-EM & F% ®WEH @ 12 October 2023 1 S
|

Page 56 of 86 pages ST Ia— sl KR &M

R UTOMAFEEWebTHER LT, TRRICHB LT,

ERFM (mutagenicity) : BERF L X, EHOBEBHRICENEZOSETIEREZET2WE L 11E
MIERZ VD, GHSOEFR T, [ERFEMEWE L 1%, MIROER F - IZEWRICERER %%
AT LOHEARIELIWE] Tho, TERERLE, MIRNOBEWE O R E ISk
T HEANRENR) ThD, TAFXT 4T

7 5 A hJEHE: (clastogenicity) : Clastogen (MrfafARHFFEHEME) [Ckvgl&iLz éhéﬁ%f‘%éo s
T T OIEEN HFRIE, RO L DI T 5 - YRR FRME L. B ODNAR
TR &Y EFETH . DNAHOUIW A B S 2 L, bkt s va /J;Wm‘ﬂ B, 4HA
F RS 25 E i D ERFEEME T, TAbD T nY R IBRERFRO—HETH Y,
BEEETICHE LY, REUITEELZY 75 &, el &SI mgEERH Y 9,
VAT 4T (REE

B MME (aneugenicity) : (webBRZR T, BUN MRS R 72 57eho 72 5 2023.11.26817F)

Mutagenic APIs are defined as substances having DNA-reactive properties as described in
ICH M7.

22 FFPEJFEE (mutagenic APIs) [, ICH M7 IZFE# 41T\ 5 DNA G2 BT 28 & EHR S
o,

Clastogenic APIs are substances causing structural chromosomal aberrations.
FEHGHEFEVEIT AL (Clastogenic APIs) & 1%, MG 2 YLt R R 5l Sl 2T WE

BRIE . (U1 3T 0 7 ORGERD DFEIER) -EEEYE X, B B o Rk E i%‘%éﬁ(lfﬁ:%t
2PECT, WEOBEMIL, BEMAFBHT 2N ERKML CnET, 7 7RV EIEERD,
A R v b R0 YIRS ICBE 5 2 AR, ROkl a v— ik 721 :HH?]\
ERLET, 74 F¥T 47 (HEE

Aneugenic APIs are substances causing numerical chromosomal changes.
Aneugenic GrREEFRM) APIs& i, B k2 a5l & 2T WE T

(WeblZ “Aneugenic” DI/ E#®2 L)

The ICH M7(R2) 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.
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ICHM7(R2)H A KZ A 2%, ICHS9 (& 4) O HHPHIZEFE STV DHEITH A DI
JiE (advanced cancer indications) & 92 JFU K OMUHFN 3@ H S 4vZe vy, IS, o wEsE
(indications) Z & [X L7-JRE B K2, {BHRIREICBW CGRISTENE (genotoxic) 2 L., FEMBAALYU A
7O EREFET LI ENTRENDGEN DD, O KD RGEIZERFEMHEAHY) (mutagenic
impurity) ~OBEFRIL, ZOIRIEDIENA Y A7 (cancerrisk) ZZF L EHDHZ EIE2WTEA 9,
Zaul, BEFMECRWARH (non-mutagenic impurities) (2 OW T, FFR LUV CTEHT L Z L
NARETH D, LT T, Il =bue Y7 I U RlOEEIZEDO X S IC#EH S b 0EqE
L <#AT2

1. Policy for products not within the scope of ICH S9
ICH S9 O FHHIH A D 8L I B4 2 5t

a. Containing mutagenic or clastogenic APIs:
ERIFMEN T 7 A MNEMEDJRE 2 & T

FREE - clastogenicid, “Q’%@%E‘eﬁ%mé%l*fm/(ﬂ@fiiﬁl:#am%% B BW%ThD,
VAXRSTA4T (%éﬁhﬂi@aﬁi) I, ROBEAREI N SN TN D
YLt KR EBIDE T %@DNAF‘;@L7 T AEET 55, DNASHOUIW 2B X L,
Yetafftz 7 va /;JZIW)@JB? A, EEHEYEZL S E I TEAREEME T, b0
2 RFRREREFHRO—TFRETHY , EEETICTHE LY, FHEUICEE LV T2&,
ZolER T RERDH D ET,

I Control nitrosamine at or below ICH Q3A/B qualification threshold1 when
genotoxicity of API is considered to produce a significant risk for
mutagenicity/clastogenicity at therapeutic exposures;

JFEEDBRFIEN, {REREICHB W TERFEME (mutagenicity) 7 7 A R
(clastogenicity) DE KRV A7 b7 b EEX bdGEH, = YT Iv%
ICH Q3A/B & Kkt LT cosmt 5 ;

1 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.

[ICH Q3A/B A EHEMELL FC=ha Y 7 I v 2FHT 5] L5lEahTndi h
EMEOBEPOEAMEPHEE SN TV OBIETERE S5 Z LN ENbEhd Z L &2
5,

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
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of API is considered not to produce a significant risk for

mutagenicity/clastogenicity at therapeutic exposures.

JFEEDZEEIFME (mutagenicity) 7 7 A KM (clastogenicity) 73, JREIRERIC
WCRSEDZERIFNE, 7 T A MREIEIZOWTOE Bl Y A7 2ELRWEE
ZHINDHEAITIE, F55: 3) 2 XL QRADMOEFT THAA ST W15
=hr YT I OEHICOWTHNY SN BRI ZE AT 5

b. Containing aneugenic APIs: FLECPERR A IED R 2 7

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
R D BACHFE R (aneugenicity) 13, {RIRABERICB W TRBAMEDOFER Y
A7 B LN EEZEZBNDT2D, H5%QB) DS, Xk Q&A O d & T T
HITWb=re Y7 I OFEODICHESL SRR EH S5,

c. Containing non-genotoxic APIs  JEiE sl s &

i. The rules established for the control of nitrosamines as explained in the Article
5(3) referral or elsewhere in the Q&A apply
% 5 & QDM XX Q&A DLDOET THH SN TS LSz, =hr Y7
Y OEBDOTZ OIS SRR EH S5

2. Policy for products within the scope of ICH S9
ICH S9 O3 FH i PHIN O B 5 1T B3 2 it

a. Containing genotoxic or non-genotoxic APIs:
Bt XTI EERE AL F T

i. Control nitrosamine at or below ICH Q3A/B qualification threshold.
= hwa Y7 3% ICH Q3A/B jii & A YEME UL FICEF4 5

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.
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BRIl EoTE, = e Y7 IS L TR BVWERERRESNDIZE DD, LvL,

H
T ENFEND,
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11. What should I do if a nitrosamine is detected in my medicinal product?

= b YT IVREERBRALTWAEERLPOBRHINEZEE. E9THIEE
WTTn?

If one or several nitrosamine(s) is detected for the first time in my medicinal product:
HL, —DUEDO=rr YT IR, BHOOEELNOHO THRILSNTZ2 51T :

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.

MAH/HGEE 1L, BARER (call for review) DX L 72 HEHRKTL O Q&A 3 [Tt SN TW\D Xk 91z,
B SN EICBRe <, EHICHER)TICHE LT il 6720,

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.

LoULE, RIS = b VT S L ~OEIENIRE % SmMPCTHELE S A1 H B ki 55 e
DWTIAT 27D SN A RS T 2EHHE & & BT, ngkppmfkﬁ%éﬂémé <hHD. b
LSMPC (GRyE: : U HESE /¥R 03 SmPCIE, summary of Product Characteristicsd i 5T d> %) 231 WA [E [

B HWAE, B D RRRE R L AR <& ThB, AL Ea— LRIET
5 L0, HokiEiEzRtT & ThH D,

The calculated exposure(s) should then be compared to the limit defined in Q&A 10:
B S - 2BTEEIT Q&A 10 TER SAVCIREME & i L 2T b

e 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).
Bt Sh7ie= bt Y7 IUNZOREELZEX TWRWES, FREEREO= e YT
UBMFIET %A, Y A7 BN LOAERIEBY 27 ThD <1:100,000 GRiE : 1/10 5k
) & TE- TWHGE, RIGKBREE /HEEII= e Y 7 IV 2EHT 60 LT D,
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BB (FP) BN Z OHIBRELL T TH 5548 (QQA 10 &), EMRLho= oy 7 I 4
FRETZIFIEGD U AT ZRRE/R RV BT A E A LD ENH D (QRA 12 25 HH),

* 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.
H— I3 O=Fra V7 I 2OV TQ&EALD [ZTHIE S NT-MRIMEZ 8 X 7256 . MAH,/
HEEE T, (BE7R) RARRK, U A7 @ERGEHE LK ORI,V 2 7 iz & de (fE)
BREELZE DI LTI sy, 20%, BiEYRIT, X271y U AIAN
TUANDEEEL | ZTOMERE L COREOMLEMSZ RIS 5,

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

impurities in human medicinal products for further information.

FEIZOWTIE, B FMEELFTO=ba YT I URHMMIZET S CHMP 55 5% 3EE R ED
FRAEE: (Assessment report) A SR X U720,

idii

T

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).

U 27 %Wk 3 E/IMb T 5 72O O EICEI#E 3 2 e AR O A H L, EH /e, »o—EH5E
(variation) DOFEIZBHT DA KT A - TEAINDIRETHD (QRA13 = &),

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.

b LEEGFTORED=1ta YT IVOFEENRT TIZE MAH LY F[/IZHEINTEY, 2>
Q&A1 ICHE SN [REMEE-ITU BB KR L-BEMELUT THABREITIX. YR~DEHAR
BEHITSLER Y,

Batch records are subject to inspection by competent authorities.
Ny FREEREIL, PHEETORSENRERD
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12. Which are the measures to mitigate the risk of presence of nitrosamines?
=ha YT IVOFEEY R BR/MET B0, EORBRFERHDH?

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.

FP (Ef&Bddh) 1O N-=F V7 I OfF(EIT A REZR IR Y B S 22 T uid7e 59 Q&A 10
(CHUE SN RFYELL T T gz 7wy,

MAHSs shall design or adapt the manufacturing process of their medicinal products to prevent
formation of and contamination with nitrosamines whenever possible.

B 7 K ERERE (MAHs) X, AIREZRIRY = v V7 I U OARENEAZR LT A X 5, [EHK
SO RLE TR 42 R UT SERTNIER SR,

MAHSs should implement a control strategy regarding N-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).

MAHSs 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).

IR ARRAARFE (MAH) 1, N-= a7 I BT 2 EEEIE 2 i XE Tho, Zhic
X, = e YT I UORE YD) AT i/MET DT O DBIER OFRRORE (] 213
BLE TROEE, FEEOZ T, U728 OB A K ONEY) e FiEOBF, WNIER FIE
LOBRE=2 U 7O X9 Iplsk K ORRRICBET 5 x15K) 28L& Th b,
MAHi(wAmTE SSNVTEBREE, KON A7 EE 52 DO & D[ FRkOEE  (fi
WMEFOET, METROER, fEOETRLE) IE-T, = e Y7 IV REZEHTR
T Th D,

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.

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
OB LR AEHRE O R A H 2720 O T, RLEBERETT, LPFIC K 2R 2 BIE L ET) Pharma-bio Fuakamt



E MREERSGBODO= hu Y T I URMBICEET BHEIEC) No 726/2004 D5 5 2R)FEICEIT % CHMP & R BI§ % fliE iRsE K

RIRRFEIRFEE~O/-EM & F% ®WEH @ 12 October 2023 S

Page 63 of 86 pages  [Y57)l yya—Sas xmstait

B ARBERERE (MAH) (X E 72, BBl (FP) IZfEH S AT E S X OMRIEAIAS, F545
2001/83/EC @ #; 46 2% (f) [Tk » - EROE R (GMP) ([ZHEILL THUE SN TV D Z & ARk
LR T TR 5720,

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

impurities in human medicinal products for further information.

PR OW TR, B MEREFO=F e YT I U ARMICET D CHMPOE 5 4 (3) & RO
WEEEZSRINTZ,
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13. Which changes would be required for Marketing Authorisations?
IRFBARBIZIZED L 5 REEPLEN?

MAHSs should introduce changes to their API 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.

WRFE AR (MAHS) (X, JFEE RO/ ST ef&ddin (FP) oW (idE TR, FE K OME
R, BUAL EACE R OVEEE R ) & EEOSFEICEAT 5 A KT A (guideline on
classification of variations) (ZHEVY, Y] 72—28 @ (variation(s)) % . WHFICIEHTHZ L,

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.

= hua YT Iy BEERIER DNEEINTZEAIE. Q&A 10 ([ZED D33 5 HHIE 2 i
EHLEL (FP) OBIRKIZE AT 5, RERTERIZOWVTIE QRALS &I Uiz,

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) .

EHERGRHFEEICIEL, FEEEK O UIFP 0= ha Y7 I U Rl s EET 5 - DI B e il
W 5eGR, T7RbHbEY 22—/ 3 (328, 32P) | A Z—T 714/ (ASMF) SUFRERINHK
RJiE /7T 7 ~OBEHIENZE (CEP) OZERIZET HFEHMATHE LARITIUIR 5220,
VR R (—& WS - variation) 1X, BEfFONY m— a3 VT A KT A UhE - THRHT S
Z & . 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-

guestions-answers.
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FEE SAVIZARAJRIA (oot cause) & 2 T REHFPHIC K - TIL, . —HEFREE (&
3 cvariation) D7 N —RLT —7 =T VU7 FIROFERAPEA S NDGERH
Do
https://www.ema.europa.eu/en/human-regulatory/post-authorisation/variations/worksharing-

guestions-answers.
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14. What is the approach for new and ongoing marketing authorisation applications
(MAA)?
FRB L CETH ORGERFEAREFE (MAA) 2T 57 e —Fid?

Applicants shall design their manufacturing processes and controls to prevent if possible
or mitigate as much as possible the presence of N-nitrosamines in their API and FPs
(please refer to Q&A 12).

HEEHA 1L, b LAEETH A2 bI1E, FERB L O &l (FP) I8 FNAN-= a7
v DFEZEAIRERIR Y BHIEd 27>, F 23 AREZRIR Y 45 & 5o, fE TR L OV FL
RRFH LTI B0 (QRA 12 25 R) |

The potential presence of nitrosamines must be evaluated as part of the MAA as follows:

= bha V7 UOEENRFEET, WGEARETE (MAA) O— & LTLLTFDO X 5 ICHHE L
TR AUE 7R 720 (must be)

* At the submission stage: — 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.

RHIERFE

U A ZFHHIZOWTIE, QA IZFH SN TWDH AT v 7 1 DJFANCHED T &R D
N5, U A7 ML, Module 1 DURFFERNE LT L. B A&RIRAHE B O Module
3.2 ICxHET 5 BMSEE T 5.

SEM7e U A 2 34T (risk evaluation) RT3 27-HI2. CMDh D= k1 V7 I 24
By =74 b (TEA KRR (MRPIDCP & &) 2Bl % A 2 B AR L
IEANT| D) e BT T L bR 45 - L b TX D -

https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine-impurities.html

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
CHSARF LR ORIk 2 7= RO O T, FUUIBERIE T, SR K DM 2 3 LET) Pharma-bio Fuakamt


https://www.hma.eu/human-medicines/cmdh/advice-from-cmdh/nitrosamine-impurities.html

E MREERSGBODO= hu Y T I URMBICEET BHEIEC) No 726/2004 D5 5 2R)FEICEIT % CHMP & R BI§ % fliE iRsE K
RRFFEIRGERE ~OEM L A% HEH : 12 October 2023

Page 67 of 86 pages ﬂma Solutions Co.Ltd.

PN I)a—Lav AR e

ZDT 7 L— MICAPIZOWTIHMEE TH D, NAPEDCPIZHOWTIX, #0771
— MIMETHY, ZORL Y727 A bDOREILCY Y v a ldHHCMDhDOFEE T A X
VARIZHED RETH D,

— 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).

H LEDEHESPIZ= b YT I UBNFET D U A7 PR S NIZGE, PiEEIE
BB DONRET 4 s URTDNTG U ANDEEL U 2 7 BRI (risk mitigation
strategy) ML L7=VU A2 « 7R A L b (risk assessment) ZHEHT 5 Z LAk 5L
B, Flz, HEEBEITIAT v 72Tk 7= i OFBREH I E (confirmatory testing) X 3R
RAERT— 4 (confirmatory testing data) Z#&H L7217 4T 72 5720 (Q&A2EHR)

— 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.

HEEE 2 U A 73 (risk evaluation) & 5223 256 13RO H Z MAA
(Marketing Authorisation Applications : lx7e&KFRHGEE) & & BITHRE L T RWgGaIE,
ROERTCAREFEE TR E TIRET 2 L0E RS D,

* During the Marketing Authorisation (MA) evaluation procedure:
REAR (MA) FHmFREE H -
H LU A7 5 (risk evaluation) 78, Hoe4&GE (MA)

— 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.

U 27 ZFAf (risk evaluation) 2SMAAD & L THEH STV R WEEETE. FI1LIEMA
(BRFEAFR) OFABFECTER SN D, U AT FHME (risk evaluation) (%, Y CEAL S
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NIRRT, = bha YT I VUBEETHAREDH D U X7 PRE S NHE
WX, BRI Lo TR OiRER (confirmatory testing) & KD EfFIF RSB L7025, 2D
THHIL, BRIV A F~D[EIZ (list of questions) D—fBE L TR SN2 T IER S 7280,

— 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.

HEEL N ZOERET, MO FEF LAWK T 4y ks URT « a7 7 A4 2Ol
DN HFH E ELYHEZREETERWEGEES, = v YT IV OFEY A7 2 3 BICHHET 5
FEEIL, MATFRE OEBEIZS T CT, S0 H8MY A b/ REREEDO —E & 725,

— 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.

B O WE BT A RO RIREIL. MADOFT 52T 2 & AR ORI
R S R T UE R B 70,

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(R2) 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 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.

LKL OkGE T O IRGEARR RS O% 6, FERRBRO e L TRBRS /3y FHId, ICH
M7(R2)HTA R7 A4 NZin>To U AZIZRA ST b DO TRIFUL7e 6720, U A 7 (source of
risk) X, AL SXANNRy FRITETHD ETHRIND LT BlIziEAR o 7 B
RR=VRBRICLY) | IS TORTER SR, BIK6 SDAf my b R
—/JL « X F (pilotscale batches) . F 721X 3 ODEFEAR T — /L « Ny FORBERLTHOTHA
Ve = hB YT IUVDOFEIZET DY A RF (risk factors) (2 X o T, BIZIZV A 777 %
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Rz, RIS CTHER L TWRGEE) 12E, b0 AV RFEIAN—T 57200, #
j]u/§ /a:mﬁft%ﬁfj\%\ E Lk fsﬁ 7@0

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.

BEAE CHIE CHREORE GRIE: 4RO EAOFRBEOREOGFE) NV ZNEIIZFE
CUZZ7HFREHSND5E, REOTT Y FOME GRIE : EARRRMRSIFE U TH 5 2 & &R
RIS LA, W@FIL. TOFRORELREORVLLERS) OLZRRTLZLIZED, BBRe s
LT A5 LN TED, V—RANr—ADT 7T u—Fix, 7 —A A7 —ZT MAH (RFEHERE
fi#) ICK > TIEMEESNDERETH D,

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.

SINTIFIEOBRRE IR, BdET 5= ha V7 I U OREEME DN R KRE L S D,
JRFIZRB NS b b 6T, BHET 5= Y7 I URHMN G TE RN L 60T
STEE. ZI= e Y T I UBFEELRWD, ERT DU R BN L AR RTREMED
BB, ZOXD YA, MERORBRZ E T 5 LEIT RV Lt

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.

ZOHEIE, EUZRRFRREANCGE > T, 7 — A, — 2 CRUERYIZ R B A [ 2 M2 B AT
fiE (justified thoroughly on a case-by-case basis) & L 72 1FTAUIE72 B 72V, F O 4 PED IE 4P DR
B (justification) (Z1&. B SCHER (relevant literature) | i7" X o OREER), SAKE 1-HORFK
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(structural/stereo-electronic features) <°HIiMEIZBAT 2 1F ¥ (reactivity of the parentamine) , = h 2 Y7
> DL TENE (stability of the nitrosamine) . M OMNHI) 2B R LT3 D 72 O TN T8 1 T 52
BT — 4 (experimental data to illustrate the efforts made to synthesise and to analyse the impurity) % 5 & 25 Z & /3
TX 5, SN A7 T7EA AL N (submitted risk assessment) (213, Z ORI Z S P OF

(justification) Z &b H & TH D,
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15. When should a test for nitrosamines be included in the MA dossier?
= hr YT I UORBIZ. VW0 MA DHEFEHFEEHCE D 5 E )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.

AT 72 OREZROFER (confirmatory testing) D%, = h v V7 I UMPRE SNTEGATEL. FE
SNHE, W, RGOS ICIREMELZZD 5 L8R DY e LhE, "/
IS S LR TR o220, & ofbED 7 ot X £ 7213 (process or storage) 233U
TARARK DR E SNt ERITREELNO = ha YT I U SN, EEDOTG
FIZARADOEE THL5E, B DOL—F o ORBRPEEE TEEMIT oD

The control point (finished product, API 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(R2) guideline could be used to demonstrate that the nitrosamine will
not be present above the acceptable limit based on Al in the finished product.

=bhu YT I rOFBA (BB, FEEUIPRIE) 13, SRS P OFFR BT
(acceptable intake : Al) (23 D < FFARMRELL T ORHM OAFIEZRGET D & 5 IR 5
X ThDH, B, ABRIIRKRSETERSND Z LRI N DN, EEWEORE TR T
ha Y7 I ORI ORAENDFE SN2 HEIZIE, ICHMIR) T A RT A IR S
TWOEBRA T a O 106 3E2HNT, REEEPICANCESSHAREABE L2 T= 1
OV IUNEELRNZ LR AT ENTE D

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:

JFREE GRINAIZR L) = ha V7 I OARMIIR & 72 5 rTREMD & 2581213, A Bt
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* 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.

FETD=ba Y7 IO, P E 23R8 OANZEES < AR D10%
K CT—EHLTWAHEIZRY, = a7 IvORBREBUS N LA T2 LT

%)

o

* 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
QG6A definition could be acceptable.

H—D=h a V7 IO FEE TSR OANZ LS < AR 0 30%
KET—ELTWAHEAICDOA, ICHQBAD ERITIE T2 AF v 7T A FNHAESINE

g)

o
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16. What are the responsibilities of MAHSs for APIs with CEPs or ASMFs?
CEP %7213 ASMF ¥ APl iZxt3 5 MAH OFEI ?

MAMHSs/Applicants, manufacturing authorisation holders and API 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.

IRFEAGRERERE WsEH . B AGRIAFE (manufacturing authorisation holders) . [z OVELSERLTE 3
(API manufacturers) 157 L, AL E R SN2 H3EE & o2 TOEESORLE N ORE FIZ,
=hur YT IUNFEETDLY AT BT 5700 FH#EEZHE U & TH D,

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.

IRFE AR HREE 1L, FH4 2001/83/EC D 46 Z-I2htE - T, BEE T 2 R AR IR FrE
(relevant manufacturing authorisation holders) & OVFEELEZEE (ASMF X% CEP OREH 25
te) DY) THERE R Y A7 Rl A FEHET D 2 & A RGE LRI B,
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17. How does the lessons learnt exercise from presence of nitrosamines in sartans relate to
the Article 5(3) Referral Outcome?
PAB D= YT I URNFETH I LN OELNTEGENL, 5 5&H 3HEOMSHER L
ED X DIZEEL TV 5H)?

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.

= YT IR E L TRA LY LVZ CR-FIOEFI OIS, ED XD e BEE
ST ENRTELNERGNTT DD, EUBRIYS /x>y N —27 OFMFIZLY | ZElo
72O DiEE (lessons learnt exercise) 23Tz, LD HMX, €D X O 72 RNl H IR
THVAZZED I IR S E DT OWTIRE 21TV, 4%, Bl R T AR~y
RN LT r — A BT 27200 EiZ LV ERICT L2 LI8H D, ORI (exercise) T
X, 7 bT7 YV —/LER (tetrazolering) & H T DV ¥ U OFMEN AL HAINZE S EZ YK T
ML BEET~Toe MAERLICET SND RESR) .

RE g =ra7 I OED HAENOWebsitez, LL N2> IR LT,

1) EFELFoO=Fr Y7 I HENDMA KO NDEANCDWT (ARG 2 —)
https://www.jfrl.or.jp/storage/file/news_vol7 nol2.pdf

2) EEMIIBTA= b YT IVEOBREAYAZICETAE AR (BEHE)
https://www.mhlw.go.jp/content/11120000/000855225.pdf

3) BEIEMICBIL=1ru YT I (NDMA - NDEA) D4 plifRi % fif s
(Vo273 EVWoT, EiRICHDIAR)

4) BEHMIE2EWER., RoFiaf oEiaaE e ARAT 2 v
https://medical.nikkeibp.co.jp/leaf/all/series/tanabe/202302/578387.html

The recommendations set forward include new or additional guidance on areas such as the
control of 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
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EMA’s website. The European medicines regulatory network will develop an

implementation plan and then work with the parties that will implement each action.

Z O#NE  (recommendations set forward) (21X, Rl (LA O 2R — N E25ETe) OEH,

HIERGEHRAE (GMP), BUEFEH 6 X OMRGEAGR IR (MAR) HIEEH O&H & FHiE, HiTi
BERLEREERE O I a=r—2 3 VOREPLEBEN R/ N— b — L OB 24
R E W72 A X ARLBINHA X ANREENTND, BEOETIEMADY =7
YA P CHETE S, BMNERSHH R Y T — 27 [ ZFERFHEZREL, 77 a &%
i % BARE L) LT <,

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.

728, 5 K STHDOTFRHEIIBWT, HIlDFEMEHERPBEBINTWNDL I EIZHELY SN2V,

HAN a2 LTATEIOEIE O EEIx, HlloiAazmib L, & MEELFO=F a7 I
AR DIEEIC T AR R E R AR T 5 Z 0B 5L 3EOFmE O R AT 5 b
DTH5H
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18. What about regulatory requirements in other regions?

ORI OB BT E 5 72D 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.

EUDIHHIY X, KE, BF¥, BA, Yo AR—1, AL A, A=A TV T ZOMOD
[Ex OERER 2 N— hF—C L, EELFO= a7 I UOFEEEM L, BEEOH
o Tup <, EUESOBIHIEICBIT 2 ZEMIE, BEY RBICBHWA bR Sz,
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19. What is the approach for line extensions and variations applications not linked to
changes required as part of article 5(3) recommendation?
S5RIEDEED—HE LTERINDIERL Y V7 LTV RWVWREOERSER
DHFBFZHT DT Fr—Fi%?

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 in Q&A 3.

il

AVZI AT v ay (BETA o opisg) O WG (—EZE S ¢ variation application) 1T
YA, —iINC Y R 7 FHIARETH D, UV A7 FHMEORHA KD B D DIE, Q&A 3 TH
F SN EENZEOHMICEENLI-EDOALTH S,

oF o

&

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.

7272 L. BAEFIZEER Y A2 (potential risk) MFRFE S N=E. BIAAMICEGFoO=Fra YT
R UDIFEICET AEMNRE SN GE R H D
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20. What are the regulatory steps taken by authorities following the identification of an N-
nitrosamine exceeding the Al?
AlZBZDN-=br YT IVEREIN &, BRITED XS RHAKIFEEZED
DTYN?

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 Regulation (EC) No 726/2004 for nitrosamine impurities
in human medicines.

“call for review” (3§ ZR) DS KHLT 5 i 7 = & 2 1%, FEELTO= b VT3
CAKIIZ BT S HAI (EC) No 726/20040 %555 (3) (Z{E - 72 CHMPE B oD S i (2 B34 2 BN
ERGHEI R Yy =27 D7 ZFu—F | ([T STV 5,

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.

H32ETIL, MAHDOHE SN SEIERT T U FCht-> T, HEIY RN REEF O EIC
EoXHT7 e —F T 5OV TIBHLTWS,

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:

BB ICAIZBZAN-= b a Y 7 2 URIOL B SN2 E. £ EEN-= |k
Y7 IURETORHNEIEY ZA7105D1E #2508 (U AA) | ANREEZIREL
HEREKLEOANFEZWRT D200, UTOHENR SN D

* 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.

AFHREREREBRH L, FREO (PH) fHMEiz T o> B/BEE L LT, ZETHRESH
Do TR, 51 B SN TV D K HITEBESND,

* The Rapid Alert Network (RAN) and the availability Single Point Of Contacts
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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
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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
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(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).

Rapid Alert Network (RAN), A T Single Point Of Contacts (SPOCs) (R THIARREZ —AAL L
XN 2EWT ) MA@ i, (Criteria for classification of critical medicinal products
for human and veterinary uselZ L7273 > C) Z OGO BEEN A2 HWrd 25 2 & 3T 5,

» 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.

RAN K ORI AT REZRSPOC/IN D D 7 o4 — RNy 713, EER UTHRAAMNTHLEE L S DT
Br¥E (& (interim or eventual required market actions) M O"MAH  (ARFEAFILRFFE) DRET D2 IE
FEE M OV TP HHYE (corrective and preventive actions) O AJ #5245 . FEHHIENE (preliminary
recommendations) %17 9 BRIZ, EEITICL > TEREIND,

* 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.

Incident Review Network (IRN) (%, [H#AHZ(EHE L, BNHEESMLENE S 2, £721%
MOBIHIRRIE S ES L SN D0 E D 0 a il T 5 72 DIk 217 9,

* 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.

t LT HiE (market actions) 23E1E Siv7-72 51X, & EFTHEET (National Competent
Authority : NCA) (X, TN ENDEDFHEEINE Y, TDHIHHIZ & > TOR G OBEZEM:
WG TT7 4 —T v 7 %179,

* The use of an interim limit based on the LTL approach during CAPA implementation,
as described in Q&A 22, may be considered, as applicable, by the lead authority and
NCAs on a temporary basis for market action purposes. Please refer to chapter 3.2.1.1
of the regulatory process dealing with the outcomes of the call for review referenced
above.

Q&A 22 [ZFLHL AL TV D L 912, CAPA FEfiiH1 D LTL (less than lifetime) 7 7 12— T3k
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D EERIZRHIR (nterim limit) O 1%, HiGEHE O BRIOTZ0DIZ, EETT ST NCA 23
AT HGE. —RRIICHRET A2 A TED, ROV E 2 —HF ORI OV T,
JH] 7" 72 A (the regulatory process) D #53.2.1.1F 2 SR I 7=\,
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21. What is the approach to control the presence of nitrosamines until a substance specific
Al is established?

HOIMBOREN Al DL EINAETORD, =bv Y7 IVOFELZEHRT LT S u—F
[=gd

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.

TN AMSFET 7 1 —F (arcinogenic potency categorisation approach : CPCA) 35 L UW#EA{L
AMES (= 4 %) 5% (enhanced AMES test : EAT) 7' h a/LZ MW= ko V7 I o OHLHIE
REDH LT 7r—F (EFL Q&ALW0ZM) BT 5 L. 1B Al 3L S5 O i
)72 —IFHY Al (temporary Al : t-Al) D7 7' B —F X H XKL B RN EEZOND -0, ZOER
DAL 2023 47 HICHIBRS Tz,
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22. What is the approach to control presence of N-nitrosamine exceeding the Al during
CAPA implementation?
CAPA EEHIZ Al B2 D N-= b Y7 IVORFELZEET LT Fo—FiL?

In accordance with the regulatory steps taken by authorities following the identification of
an N-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.

TAl (Approved Intak) Z i Z HDN-= b1 V7 I U PEFE SIS RN & DL EodE )
k\‘Q&A%K%%éﬂf“é”iﬁm\ﬁ%%%®ﬁﬁéﬁ%¢ékﬁﬁﬁ\@%%@ﬂ
REVEA MR D 72DI2, 18T L NCAs (4 [E#THET : National Competent Authority) |
IFHIIZLTL (Less-than-Lifetime : AR¥E : AE1FHER & 0 D7 W0 ESR) OBEE F 72 138 E Hi ]
EOHEN AT 52 LN TE D,

MAHSs 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.

MAH(Z, BHOLEM LR OME 2R 5720, AR SN ERMIT OV TR IER
TBhHEE (CAPA : corrective and preventive actions) % J2if7e < feNr L, Ehid 5 2 & 23 HFF
INTND, LTz, CAPAZENIT 52 LIZX Y, MAHARE S ALIEN-= Fr Y7 I
DIFEZRE SNAILLFICIRTX 2 L 910 b £ Tl2id, HOREORKMEEST 256
MWHDHI NS TND

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:

L7z o T, RULBE MR RKED U A2 (supply distuptions) % [BLEET 2 7= 8O12, &Ly H 1k
TEHERFMEOREEEET 2SN T Yo —FRn"EaESN-, 207 7 a—Fi%, LU
TOLD T _XRToOFAHBICEHINS :
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* CAPA implementation timeline of up to 3 years from the establishment and publication of
the Al (nevertheless MAHSs are expected to expedite CAPAs implementation).
CAPAZENL A ¥ 2 —/Ud, AIDRRTE « AENOREK3FE (7272 L. MAHIZCAPAZE iz F.40
LT ENHIFFEND)

Treatment duration Up to 12 months >12 months

AR 12578FT 128%BATHS
Interim limit 13.3 x AI* 6.7XAI*

*In any case the limit should not exceed 1.5 pg/day unless the established Al (See
Appendix 1) is > 1.5 ug/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).

N SNVTZAL ((HR1ZH) Blspug BBz 50, =ba Y7 I URCPCAILE DT 3
—D 5N T L0, Fid= e YT I Uonisb= A A XHER (EAT) TRETHLZ L
DREINBROERY , WARDIFEIZEBWTS ERIT1.5pg/ B 2B A TTR B2,

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:

A7 Ta—=FiE, LTFO L) 22 HUIRBHYERE & Hi#Eo b Fr—2A A=A THoT 7 u—F
ERETT O 2 ENTE DFEPNTITEA Sy

* CAPA implementation exceeding 3 years from the establishment and publication of the Al
Al DFRE M OAFEN D 3 Z D CAPA D5 ;

» New/ongoing regulatory applications. @il 4T o BIHI RS G 2)

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.

FREOEEMRGIEIL, & HIRSFIR2 OO (6.75 L TNM3.3%Al) ZHW T, ICHM7H A4 R
T A AL ST D LTL (less-than lifetime) 7 7' 0 —FIZFESWT W5, 2L b O EEH %

wWHLTH, CAPASEMIM A OBEERANEEINA Y A7 BN10H 5 D152 25 Z L3 neE PRI
%,
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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.

ZOTTu—=FF, F=ADTEAAL PRICEETICL o TRHlicN D ZERER SN TEY,
TEAA FORRO—HE LT, EETOLLEMBTIMAR () [C@shd ZEnlirrshd
W Kt (retrospective application) (ZBH L Cld, FHIFEAN (case assessment) O— & LT, X VR
(72 B E HLHIME (more restrictive interim limits) 23— ORLELIZOWCLIATICAE Shicha. Ikt
HERRFFE (MAH) OO EFER IV, EEITIL, CAPAFE_HFICAIZEZ HN-= e VT I v

DIFEZEHT L5702, Zo7 7n—F 2B E L CTHERGIEZ T2 Z &N TE %,

MAMHSs 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 MAHSs include these interim limits in specifications via variation.

WRFEAGRIREEE (MAHS) X, B EShiz=ha Y7 2 o4 2l 2 S 2 eI £+ 5
ZENHIF SN TWD, EEREME (interim limit) OFAF, MBS U TCEETRE=L Y %)
RETHIT 22 E0RH5D, LarL, MAHBEBZE LTI OEESKIEZHEICEDH 2 &

TSR T2RN,
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Annex 1: Decision tree with control options for products containing multiple N-

nitrosamines:

HBREL: BEON-= YT IVERCREOBEA SV a VERLE
TV arYV— . KECRIEER
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Annex 1: Decisiontree with control options for products containing multiple N-nitrosamines:
FREL  BHON—= Y7 IV EZE0RGOFRBIROESREY V) —

NA = Nitrosoami —~IV7=>
NO —» WBELENZHEOERE 1. Following a thorough and comeprhenesive
BN risk evaluation as required according to EMA/
409815/2020 Q&A Q&A 7.
EMA/ 409815/2020 Q&A Q&A 7.Iit>TERE
N3HENHNDO BB RUAVFHEEITRS. .

ANY1I-y3y
WESNEZMIYFI
(NAs) OFFEURIIE?

YES

270 B40. Rihne-310 2. For A.I (account.a.ble'inta.ke.s) and
TALERDES NA(s)DIBEBERET caluculation of specification limits see
NAsi3. #Ic. BAEN32T YES | 3HEHEL (BI5, & EMA/40985/2020 Q8A 10.
DAIREED <10%T BRERDIRITS) AI (accountable intakes) B&UAIEERENE
H3h232 HICOWTIE, EMA/40985/2020 Q&A 104880
:&0

NO
3. Regarding requirements of confiratory testing
2O BRI AL IRE S and analytical methods see EMA/409815/2020
TOBAEN ZATIREEA 0. NAZ10%EHET S QuAS, 142nd9. i
NAZEDAZ P23 ? NO — 2456 BRSSO DEOBAHTOVTIE,
EMA/409815/2020 Q&AS, 14, 9%2Z8BNce,

4 Regarding appropriate control point see

YES EMA/409815/2020 Q8A 15.
R EEAR> ML TIE, EMA/409815/2020
A3y 187 Q&A 158

RENHEORMERDNA

770-FhER YES —| [CHI(AHNASERET 32

5 Skip testing could be acceptable.if NA is
consistently < 30% of Al limit and the root

cause is well-understand.
AFYITAME NAN—BUTAIVZY MD30%EKET
B, BANREN LCBFEENTVIIEA(C, FEEh

BREEENSH B,
EESNE WEShE7I0- 9‘73‘ _ LFEITN o
770-F IVESTNOFTO—F% R70-F 6 In line with EMA/409815/2020 Q&A 12
&30n? manufacturing prosesses of medicina products
shall be designed or adapted to prevent
formation of and contamination with
- TOBASNHATIREED . ZOBAENZAIREEDENAZ10% | nitorosoamines whenever possibe.
&NA = 10%%EHETS2 4 8, BRET32438 EMA/409815/2020 Q&A 12 [CfitL) EEROR
- ENADREE(E, ppm/ppbTO, - ENADRETEIL T A EXT 2130089 ETREQR. TEERIEI- Y7V OERS LIEALN
BREEHVDHELRS Ny FIC L35/ FRBBBESSNRITNERSRL,
EnSTOREADSIILI, ArEnE FET3ZOERIL Z0QRAKY
STONADYAIBEROSHY. T HAREED %I L, A%D 7 Regarding option 1 and 2 see
100%ZBARVESIC, FETAETHS. BEHEA100%%BZ B E Tl AL, EMA/409815/2020 Q& A 10.
-BHNAICOVTOMREBRBEN BV Pz iEa&Aat DERESRO L, AT33Y 1 B&U 2 [OVTH,
EMA/409815/2020 Q & A 10 Z28B0Dce,
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