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** To allow industry to adapt accordingly, the date of implementation will be phased in as follows:
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EREE : “Cleaning Validation” MFIFETIE. “Cleaning” ORI, [HU—=>4] & T35E%] EMNBRIELTWLS,
HAEAROINSOAEERDREZZIIT, [PU-Z2T 1EFR2UID, TERE]. HBWEEEIORENME
FAENIOLTWS, DR T} EROABOREDREZZIT, [V)-227 ] E8R2UED. [ERb]-
[5e% | OREZEALIOLTVS, AEN BELTLBDE, COLREREBL TS,

[MU—=>%7 (Cleaning) | ORFEOEIZE. [HEF] EOBEREF—TERV. HFTHE. [IEEDIREE
BRLHOFEO—D] (CBERVN, CORFEBEEAAREBEMERCFryTNHBRIDONT, JEBFBRETRER,

COREIIZ0. BAELMSEOF vy T OfHEd. BAEN TORBEO—DTHD,

1. For drugs introduced for the first time into shared manufacturing facilities: Dec 29, 2021 (6
months from publication of this guideline).
Shared Manufacturing Facilities (3EH (5 v > ~S— A4 pE) SEEGALERR) (29O CEAIND
EHHEDOBEE: 2021 4£ 12 H 29 H (ZOHA RIA L DFITHNS 6 AR,

RE (Fy PEVEER) : “ Shared Manufacturing Facilities ” & 13 :
All Project Facilities, the use of which is or will be shared with the Sponsor or a Sponsor Affiliate that owns the

assets related to “Phase II” of the Front-End Manufacturing Facility and the Back-End Manufacturing Facility.”

BER (BTOFuTs MER, TOMIE. 7o r by RGBS KONy 7 = RS
RO 72— 1] ICEHETHIEELNATDAR Y —F i ZAR Y —HESt G EIND, F
TIREFEEIND TFEE > TNDHHD,)

Health Canada is the federal department responsible for helping the people of Canada maintain
and improve their health. We assess the safety of drugs and many consumer products, help improve the
safety of food, and provide information to Canadians to help them make healthy decisions. We provide
health services to First Nations people and to Inuit communities. We work with the provinces to ensure
our health care system serves the needs of Canadians,

BT E AL, T F ERORBHER L E R T ZERE T T, Fxid, ERELDL < oA R,
OEEMETE L, BRHOZeM N L2 E L, U A ERBEERNERE T 20O RAE R L ET,
Flo, BERBROA XA v bOAI 2 =7 4 IZEEY—EAZRIEL TWET, I FFYERO=—XSAD
IR L 2 MR T2 721, INEW I L TWET,

2. For drugs already produced in shared manufacturing facilities the guidance will be
implemented, or existing arrangements should be scientifically justified, within:
ARG T, BEICAEE SN TV D EIRMII OV T, LTOBRNTH A & v 203 % &
ND0 BAFOI Y D AFFHIICIE 2L (scientifically justified) SALDMLEND D,

* June 29, 2022 (1 year after publication of the guideline) for manufacturers of products
for human use including those who manufacture human and veterinary drugs using
shared manufacturing facilities.

RITHICIE, < OBRB/GEELES, 2P, BEXCESXMRE LTFSW, @ Pharma-bio Futakami
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HH (Fro2— AR OfERRAZHEH LT, b HERN & 8 E SR A2 S
HA—T—%ET, b ARG OREEZICTONTIE, 2022 £ 6 A 29 H (FA K54~
BTN 1 %) T,

* June 29, 2023 (2 years after publication of the guideline) for manufacturers solely
producing products for veterinary use. (74 K74 2517/ 5 2 %) £,

BRARGOLZBET HRIGEEFERIT 2023 426 A 29 H

Health Canada is the federal department responsible for helping the people of Canada

maintain and improve their health.

AT FREE . AT A EROREOHR LIEELZ IR T2EEEZAIERETTH D,

We assess the safety of drugs and many consumer products, help improve the safety of food,
and provide information to Canadians to help them make healthy decisions. We provide
health services to First Nations people and to Inuit communities. We work with the provinces
to ensure our health care system serves the needs of Canadians.
BT BITEIRELCZ  OHBE R OLZEMEZFTHME L, BRAOLEMOm A3 L, W4
NDMEFRI) 72 B IR E AT O DITHEILOIE A A U 47, FAZITSERME (First Nations people)
EAXA Yy bDII2=7 4 (Inuit communities) (ZEFY—ERZEHEL TOET, R HIFM
(provinces ; 774 v 2) LI LT, BRI AT LB, AT HZAND=—XTHEEITIEZ HBILD
FoIEDTHET, (PR
(Publication date 22 H: June 2021) GRIE : Z O IEF LD 3 H H HIE L Dt

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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About this document = OSCEIZOWT ¢ (FE) EFLO T A & ALED Summary ML FE
fT&NTns (FTOEE), 07 RLAE, RO@Y THD :

https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-

manufacturing-practices/validation/cleaning-validation-guidelines-guide-0028.html

I * Government  Gouvernement
of Canada du Canada Search Canada.ca n

Canada.ca » Departments and agencies » Health Canada » Drugs and health products » Compliance and enforcement: Drug and health products

» Good Manufacturing Practices # Validation

Cleaning validation guide (GUI-0028) - Summary

Overview Related guides and help

This document provides guidance on cleaning validation. It will help you

* Good manufacturing
practices guide (GUI-0001)
* Annex 4 to the Current

understand and comply with Part C, Division 2 of the food and Drug Regulations

(the Regulations).

Guidance documents like this one are meant to help industry and health care Edition of the Good
professionals understand how to comply with regulations. They also provide Manufacturing Practices
guidance to Health Canada staff, so that the rules are enforced in a fair, Guidelines - Veterinary Drugs
consistent and effective way across Canada. (GUI-0012)

¢ Annex 7 to the Good

Health Canada inspects establishments to assess their compliance with the Food

and Drugs Act and associated regulations. When conducting an inspection, Manufacturing Practices
Faainds Fav Aeiim meadsimte

—UTIE, ERRE TR JEXOZYHETIIRLS, ZOMRIDETHH——

B x
1.Purpose H B (JFEX) (ExX6,37EHRH) 7

This document is for anyone involved in pharmaceutical, biological and radiopharmaceutical
fabrication and packaging activities for drugs sold in Canada, including: Z O 3CE(X, 77
X CHRFE S AL HHEA] (drugs) (B L T, [EFESL (pharmaceutical) . ZEW)77H K OViR
FHEESLS (biological and radiopharmaceutical) D%l (fabrication) 33 K OValdk

(packaging) TEENCHEEDHETDOANERGR ROANLZEZT) L LTND, s 7
2. Scope 1 FIEiEH ("R 6,737 HEH) 8
3. Introduction X Ui (JRX7/371HHE) 9
Guidance HA XX (X 9,37HHE) 10
4. Principles J& I 10
4.1 About safe threshold values Z272BEIZ OV T 12

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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5. Applying QRM principles to control cross-contamination risks 2 X541 X 7 HlfH D 7=
010 Bz 1205 ) 14

6. Cleaning validation master plan 15

7. Cleaning validation lifecycle approach 7 J —=227 « XYUF—a v « SATH AL T -

7 ra—F 18
7.1 Phase 1 - Cleaning process design and development..........c..cceceeecrvercscnnessarrcscnsessasrcsssesenses 21
Tx2ARX1— Z7YV—=07 « FRBERADRFFEFTE verersssstissssssssssssaens 21

7.1 Phase 1 - Cleaning process design and development

TRl 7 == - T RO EREE [FX 1437 H] s 22

7.1.1 Control of manual cleaning processes £ FDFIZ X BB LT 2 XDEH ............... 25

7.1.2 Control of automated cleaning processes HEZ UV —=17 « ot XD ... 26
7.2 Phase 2 - Cleaning process qualification 27 UV —=1'7 « 7’10 X O@EEIEFLAM .......... 28
7.3 Phase 3 - Ongoing monitoring 7 = X3 — REHAIE=FY 7 31
7.3.1 Change control and requalification ZZEEH & BB ...ocovvrreercrvcnecrcncnnscncssensens 34
7.3.2 Introducing new products to a facility Bli&EEE~DFELFHDOEA 35
8. Analytical and sampling methods Zg#T& V2 7V o 7 DEHEE 36

9. Assessment of cleaning 7 U —=2 7 {ZOUN T DFHHl cevvvererrrereereeeressesesessesssessessssessessssessens 38

9.1 Visual inspection B FIIRTE ...cuovvceeeerrrencensensnnssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssesssssssssss 38
9.2 Equipment sampling $$&81Z>OWTDH L FY 7 40
10. Establishing limits [REEfEDMENL 42

11. Microbiological controls &2 44

12. General equipment cleaning considerations

WD I Y —=V TR DR EEEE 46
12.2 Last rinse: 47
12.2 Lastrinse: H&T9TE (74 F N U R) 47
13. Additional considerations for cleaning of API production equipment JFIEAEEHEIR D7 Y

—=V 7 DEMDOEEEE 48
14. Additional considerations for cleaning validation of biotechnology processes.............ccc.c..... 50

RITHICIE, < OBRB/GEELES, 2P, BEXCESXMRE LTFSW, @ Pharma-bio Futakami
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| o7IT -V a—ar XR ettt

(JF3x 5 HH)

The following are the two types of icons used in this document, and the way they are intended to be used.
AETHEMT 2 2 BEOT A 2 L ZOHEMTETRO LB TH D,
Important: Key or cautionary information for people to know.
H ZE (RAIIRA) : Ax Do T NS EERFRE LIRS,

@ Information: Supplementary information like quotes and legal references.

f | (RAIFE) 1 SIRENS R & O H.

About this document - » &>

1.Purpose H H) (X)) (R 6,37 HEH)

This document is for anyone involved in pharmaceutical, biological and
radiopharmaceutical fabrication and packaging activities for drugs sold in Canada,
including:

ZOXEIF, BT HTRTE SN DIA] (drugs) (TBIL T, EESL (pharmaceutical) , A7 09 2 OV
PEZEHS (biological and radiopharmaceutical) D5 (fabrication) 33 X OVEI%E (packaging) TRENZHEI D42

TOANZERG ROAN%ZET) L LTV,
* regulated industry Hiii 25 1) % 25t

* inspectors and evaluators A% (inspectors) M ONAEAf# (evaluators)

It provides guidance on cleaning validation. It will help you understand and comply with
Part C, Division 2 of the Food and Drug Regulations (the Regulations).

ZOXLEL, BEFDO/NY T — 3 ¥ (cleaning validation) (ZRHT 2 4 A Z v A EREEL T D,
ZhE, B KL OEIR A (Food and Drug Regulations)  (54%) @ Part C @, Division 2 % FRfi%

L. E5F9 5 DI,

This guide is also intended to establish inspection consistency and uniformity with respect

to equipment cleaning procedures. Principles incorporated in international guidance have

been taken into account when preparing this document.

ZDHA B (guide) (TFET2, D7 U —=2 7 FINAIZET 5 AL (inspection) DIETF & 5P
(consistency and uniformity) ZHEZ.THZ L H, TOHME LTS, ZOXEEZEHRT HEEIC

X, EERRTA Z 0 AT RIA TN T L FAIRBE S LTV D,

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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2. Scope 1 A &1 FH (B3 6,37 HE)
This guide addresses special considerations and issues when validating cleaning procedures
for equipment used to fabricate and package:
ZDHA RTIiE, ML (fabricate) 3 XL OVEEE (package) (M SN DM OPeF FIEZ Y 57—
9 5B DK 72 B EF I L BEIC W TR 2,
active pharmaceutical ingredients (APIs) J5idE (APD)
pharmaceuticals [ 3£/,
radiopharmaceuticals iz 4 [ 554
biological drugs #7755
veterinary drugs B4 H =400
It covers validation of equipment cleaning for:
LIFOMEROWEE (7 ) —=227) ONRY T =3 OO0 TRV -
the removal of residues associated with products used in the previous production
run, such as active ingredients, breakdown or by-products of concern,
intermediates, residues of cleaning agents, and processing agents
ATEIDAEPE  (previous production run) "CfE F v 7= B in |2 B3~ 2 5 ) O Fr &
Bl 212X, FHZhST (ingredients) , $R& S5 0 iEMCRIEY) (breakdown or by-products of
concern) , HFAA (intermediates) , VEVHAIDFEEE Y (residues of cleaning agents) ,
KO 7 1t 2T S35 A (processing agents)
the control of potential microbial contaminants
TEAER) 72 A 15 G i D A

[FRIE : 2 225 information DIADIRE Y ]
Additional guidance on cleaning validation for certain veterinary drugs and Category
. IV drugs can be found in these Health Canada guidance documents:
FrEDBYHEEMB IO T Y — IV BELOBEFONY T — a3 ST 5BMO
TA B AT, WOAFTHREEITA X ALEIZTRHE SN TND ;
Annex 4 to the Current Edition of the Good Manufacturing Practices
Guidelines — Veterinary Drugs (GUI-0012)
BIEREFL ORI F 74> — BHEFEL (GUI-0012)

Annex 7 to the Good manufacturing practices guide for drug products -
Selected non- prescription drugs (GUI-0066)

Vg DB IEFGE G FICKT TS EE 7 — 15E S EE
(GUI-0066)

RITHICIE, < OBRB/GEELES, 2P, BEXCESXMRE LTFSW, @ Pharma-bio Futakami


https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-guidelines-veterinary-drugs-0012.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-guidelines-veterinary-drugs-0012.html
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x %k osk

While this document is about cleaning validation, the following references on impurities
from the International Council for Harmonisation (ICH) may also be useful:
ZOXFEFIZ V== T DONY)TF—=a VBT HDOTH LN, ERRARG#ES (ICH)
DTN T DIRDZE LIRS ER D5, GRE; WTOEED Y v 7 iZHIBR L)
+ ICH M7 - Assessment and Control of DNA Reactive (Mutagenic) Impurities
in Pharmaceuticals to Limit Potential Carcinogenic Risk
ICH Q3A - Impurities in New Drug Substances
ICH Q3B - Impurities in New Drug Products
ICH Q3C - Impurities: Guideline for Residual Solvents
ICH Q3D - Guideline for Elemental Impurities
[information DIH, Z Z THH V]

3. Introduction XU (2 ("3 7/37HBE)

These guidelines interpret the requirements for good manufacturing practices (GMP) in Part

C, Division 2 of the Regulations. They were developed by Health Canada in consultation

with stakeholders.

INHEDOHA KT A 0%, HiZHH (the Regulations) ¢ Part C, Division 2 (233 17F 5 i 1E Sl FH 4
(good manufacturing practices : GMP) DFERFIHAZ MR (FHH) LTWHbDOTHD, Zhbid, Fl

ERIFRFE (stakeholders) & DHhiEZ #E T, Health Canada (7 7 #REEE) BMERKL7ZHDTH S,

Guidance documents like this one are meant to help industry and health care professionals
understand how to comply with regulations. They also provide guidance to Health Canada
staff, so that the rules are enforced in a fair, consistent and effective way across Canada.
ZDXIRIAF o ALEFE, S - HRIZ A U CGEST 00, BIET 2R IONT
EREROUEFREIIH LT, FAFX AL LTRET 26O TH D, ZhiTE, 1 H44et
27> T, ALE (fair) T, —BEMERHY (consistent) . & L TR FEE (effective way) T
OHANBHITSND XD DT ERBED AL v 7 ~DFREHIT-> TV D,

Health Canada inspects establishments to assess their compliance with the Food and Drugs
Act (the Act) and associated regulations. When Health Canada conducts an inspection,
inspectors will use this document as a guide in assessing the site’s compliance with GMP
requirements with respect to equipment cleaning.

T ZARAEE  (Health Canada) 1%, B ALEIRSLE (the Act) 38 K OBHHEHIH] 00T & 34l 5 726
(2, Jilig% (establishments) & #23L T, #Ffliz L CW\W5, WA LRMEAE (Health Canada) H3AL%E

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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(inspection) ZEfET A5G, MERITZOXLEETA FELTHEHAL, #isor ) —=71C
B9 % MiZhisk D GMP B ~DIASF (the site’s compliance with GMP requirements) % plAilli 9~ 2

These guidelines are not the only way GMP regulations can be interpreted, and are not

intended to cover every possible case.

Other ways of complying with GMP regulations will be considered with proper scientific

justification.

ZIHDHA KT A 2 (guidelines : REE “guidances” TiE72< “guidelines” & DFEFLTH V. LV IRER

MEN &S TOD AR HS) 1E . GMP BIHIOMFRZ ATRE & T2 ME—DFIETIH AR, £12%
ADNDTNTDT =R NN =T 5 L2BERLIZEOTH2A,

GMP BN HERL T A oD HiiE, 72 B2 4 P TORER  (proper scientific justification ; FRE
“justification” DHFENMEA N TNWEDOT, TRHEMICIESEDOH 5 e fiiima il ERDH LT, £OT

Tu—FRRYTHH L EEL iERE L D] LOER) ZITHO 2L THD,

Also, as new technologies emerge, different approaches may be called for. This document
builds on other international guidance (see References)

Flo, HILWT 7 a V=PRI 5 L, BRL5T7 70 —FRNREIIRDLBEVRH D
ZOXET, FOMODEEER 72 A X A (other international guidance) (ZFESVNTUWND (BE D

HaZ M),

Guidance documents are administrative and do not have the force of law. Because of this,
they allow for flexibility in approach. Use this guide to help you develop specific approaches
that meet your unique needs.

T A B AL E (Guidance documents) (X1 TH I (administrative) D 3CFETd 0 | (ERYIRE]/11E72 00,
DI, FLEHT 70 —F NARICR D, ZOTA Nid, GRE: ZobA1 &4 2&FHT 5
H40) ME D=— X &l TREDT 7 —F ZFFET 5 DITEKLDEDTH D

Guidance WA ¥ A ("3 9,737HE)
4. Principles J& HI

Cleaning validation is performed to ensure that the equipment cleaning process will
consistently reduce the possibility of cross contamination via carryover in a drug
manufacturing process.

V== 7 e N TF=vaii, RO Lx HEERLOLT D) DT> bDTHD
ez 7 ) —= 739257 2& A (equipment cleaning process) 725, FAIOTE 7' 0¥ R (LT HF
¥ U —A—/3— (carryover) {25 %, A X{5Y% (cross contamination) ¢ AJHEME 2 H 5 I & ¥ 5

%)
%)

RITHICIE, < OBRB/GEELES, 2P, BEXCESXMRE LTFSW, @ Pharma-bio Futakami
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ZEERRET D,

It provides documented evidence that an approved cleaning process will reproducibly remove
previous products, by-products of concern or cleaning agent residues that may remain on the
equipment to below scientifically set limits. These limits are calculated based on safe
threshold values, which are determined by toxicological evaluation.

ZHE, KR ENTZZ YV —=2 T D7 a A (approved cleaning process) 73, LARTOHL | &I
5 ENEREY)  (by-products of concern) . SUTIEEICFERE DO R[GEM N D 7 V) —= 0 T HIOEREW % |
BRI R E SNV IREEELL T (to below scientifically set limits) £ CHBLAIREICIRET D Z L I2oW
T, L ESINTFHL AT 26D Th D, 2o OREMIL, FHEFRIFHMEIZ X0 IE S
N REBBEICESHCEHE SN D

All cleaning processes for product contact equipment should be validated in accordance with
Quality Risk Management (QRM) principles. Consideration should also be given to non-
contact parts from which product may migrate. These should be based on risk.
LA O T ) —=2 707 R T, WEY A7 « 3T A b (Quality Risk
Management ; QRM) @ JFHIZHES TNY 7 — F I R_R&ETH D, "L E) (migrate) 32 FJRENE

% FEHEAER ST (from which product may migrate) (GREE : [iFHE]) (IZDOWTHBET HMEDH
Do ZHHITY AZITESDNTTIRER D D,

Remediation actions must be implemented when a cleaning process is not capable of
consistently producing adequate results. Examples of remediation actions include improved
cleaning procedures and equipment/facility dedication. Continued cleaning failures and/or
testing until clean (i.e. continually cleaning and testing until acceptable results are achieved)
are not acceptable.

B b7 e 20 —B L CHERERELEALET Z ENTERWEGAIE, ZEHE
(remediation actions) Z FATT D MENH 5H, FIEHEOH L LT, 7 U —=r 7 FIHOUE
(improved cleaning procedures) K>, X fifi/fitig% D EE L (equipment/facility dedication) 72 & 23%81F & 41

Do

Continued cleaning failures and/or testing until clean (i.e. continually cleaning and testing

until acceptable results are achieved) are not acceptable.

A 22 et D KL (continued cleaning failures) . MO/ XX, 7V —=0 27 3INDHETOT A

N (DFEV, FFEFRERMERNG O D E THEKNY (continually) 727 U —=1 7 OFEME GrRE:

PREVED) T A FEATO LR, PR SND bDO TR,

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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It is also important to demonstrate that the facility and equipment are designed, cleaned and

used in a manner that will prevent microbial contamination of products.
F 7o, MERORAR (facility and equipment) 23 B OPAEBYL %R < & 5 IR HIETEEF S 1
(designed) . VHFL AU (cleaned) . EH S TUWND (used) Z EZFRETHZE L HETH D,

4.1 About safe threshold values ZZ272EEIZ DT

RCHIz

It is Health Canada’s intention to align with guidance adopted July 1, 2018 by the
Pharmaceutical Inspection Co-operation Scheme (PIC/S) on use of toxicological
evaluation in setting Health Based Exposure Limits (HBEL).

T AREEA X, BRI RS < BRFEIRAYE (Health Based Exposure Limits ; HBEL) DX EIZIH T 5
TR O FICEI LT, RIS E & ONEIE G AL SLFE A F— 24 (PIC/S) (k- T,
2018 /£ 7 H 1 BICERE NI WA X AT 52BN TH D

With this approach, an evaluation of all pharmacological and toxicological data should be
undertaken by a qualified person to determine a safe daily threshold value, such as
Permissible Daily Exposure (PDE) or Threshold of Toxicological Concern (TTC).
ZOT7Fu—FTlE, BKEOHHHYUE (qualified person) 73, 4T O AT L OFEWFH
T — % OFMii &2 F2hE L T, A HZEFE & (Permissible Daily Exposure : PDE) <77 MR 4x B E
(Threshold of Toxicological Concern ; TTC) 72 & D 4/s—H OMMEAZRET 2L E N H D

[Information DIEDEEE V) ] (JFisC 10/37 =)

The PDE represents a substance specific dose that is unlikely to cause an adverse effect

if an individual is exposed at or below this dose every day for a lifetime.

PDE (Y% — HZZEE ; Permissible Daily Exposure) &, fEANEJEICHDIZ>TZOHEUT
CHEH 2 SV G I 2 g & 29 ATREMEZMERU Y (unlikely to cause an adverse effect)
W [E A4 O B (substance specific dose) 2 3¢9,

The TTC represents the genotoxic impurity exposure level associated with a theoretical
cancer risk of 1 additional cancer in 100,000 patients when exposed over a lifetime.

FE IR S BEME (Threshold of Toxicological Concern ; TTC)i%, AJEIZH 7 » TR S 7-5
B 100,000 ADOBEFIZOE, FEAEIC 1 D Gk BnshaBc) BETDHEND,
HEm EOFEN AV 27 BT B mEA MY O L~ 2 KT,
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Definitions are from PI/C/S Guideline on exposure limits - Guideline on setting health

based exposure limits for use in risk identification in the manufacture of different

medicinal products in shared facilities (Pl 046-1).

ZOERIT, BEREMFEICOWVWTOPICS HA FT7A4 kDb DTh D, ULERIT.
SEEIRIEICRT D PIC/S A KT A v - [3EHHMERX (shared facilities) TOIE IS EREK
mmDOBREEIZRT D Y RV RE] (EHAT 27200, MERICE S RBREOREICHET
BHARTA] (PI1046-1) (2L HHLDOTHD,

Additional information can be found in the following question and answer document
published by PIC/S.

EIEHIL, PIC/S IZX - THRITESNTZRD [Q&A ; EHM ERIZ) OXEICFHKINT
W5

Questions and answers on implementation of risk-based prevention of cross-

contamination in production and ‘Guideline on setting health-based exposure limits for

use in risk identification in the manufacture of different medicinal products in shared
facilities’ (Pl 053-1).
EPEIZBT DR XIEYD ) A7 R—=ZADTHOEMMZONTDO Q&A] BILD

[Guideline on setting health-based exposure limits for use in risk identification in the manufacture
of different medicinal products in shared facilities (A JifiEt TO & F & F 7R3 OBLE|Z
F% U A7 REICH T S 720 OEFEAN—Z2ADOBREFIROREIEHT DA K74 ) 12
B9 2 HEERZE ] (PL053-1),

[Information DHEIX, T Z THH V] [JF3¢ 10,737]

The HBEL, such as the PDE or TTC, can then be used in risk identification and
justification of maximum safe carryover limits into the next product.

Other approaches to determining health based exposure limits may be considered
acceptable in accordance with QRM principles and if scientifically justified.

PDE (3% — H % & ; Permissible Daily Exposure) \° TTC (Threshold of Toxicological Concern ; REf:I/Ax
M) 72 & HBEL (Health Based Exposure Limits ; fEHEIC 55 < BREIRAUE) 1X, U A7 OFFE
& MO A~DRERELZEF ¥ ) —F— —DREEDOIESLIEHTE 5,

TR EE D W IREZIREE (HBEL) ZIRET D720 DM T 7 v —F ik, QRM JFEHNIIHE
VD, b LB IES L E NS (scientifically justified) D ThiulE, FHNHARIND & Brlp
SN AN & D,

It should be noted that the PIC/S Guideline also states that the PDE and ADE (Allowable

. B OERAFELES, B, BB RE LTTF S, @) Prarma-sio Futarami


https://www.picscheme.org/en/publications?tri=all
https://www.picscheme.org/en/publications?tri=all
https://www.picscheme.org/en/publications?tri=all
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Daily Exposure) are effectively synonymous.
PIC/S A KA > TlZ. PDE & ADE (Allowable Daily Exposure) L E FFRIFETH D & bk
RHENTND Z EIZEESNTE,

(52 10,737]

5. Applying QRM principles to control cross-contamination risks

RXTEYL Y 2 7 HI#E D 7% D QRM JF R D A

You have an obligation to prevent the cross contamination of drugs. This is achieved by
developing a contamination control strategy, which will include designing and establishing
appropriate controls of the premises, equipment and all associated processes.

bIRTE, EHYORZXHRES SES DB H D, ZHUE, Miik, &, XOEES 52 To 7
T 2O Y L BB ORR G & ML & T T TH YLV E BERIE A BT 5 2 L VERIND

It should be recognized that equipment cleaning is only one of many measures that should

be taken to control risk of cross-contamination in a multi-product facility or on equipment

proposed to be shared.

Has DTFFL (equipment cleaning) 1, Zdi H B D AFE 2 D fige o, GRIE : ®aniso) I
DR STV D2 (equipment proposed to be shared) (2351 2R XiEGD Y A7 % #lE#T 5
SO LD NE, L ORO—DITERWNI L 2T 24 E R H

1. Actions should be taken on a level proportional to the identified risks e.g. greater
control is required for products with lower HBELs.
FrE SN2 Y AZIZHPI LT L UL T T OMIGHTE (actions) & & H & Th D,
HBELs 2MEWEGIZIZ, R0 mEREHEANEL D,

2 . All potential sources of cross contamination should be assessed via a documented QRM
process. The QRM process should evaluate risks based on scientific knowledge and
assessment, and determine measures that can be taken to reduce those risks.

AIREME A FFOR X AHYRIT AT, XELSNe QRM (WEY A/ ~5% VA b)) TrEX
WU Tl SN D H4ENHDH, QRM 7t 2T, BRI (scientific knowledge) &
TEAAL D (assessment) (ZEDOWTY A7 Z3HliL, ThDOD U A7 28T 5 720125
L _REHEE (measures) ZIRTET DMEEND D

3 . The outcome of the QRM process should be the basis for determining the extent of the

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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technical and organizational measures required to control risks for cross-contamination.
Refer to Appendices of this document for a list of technical and operational measures to
consider.

QRM (WWEV A7 =3P A b)) TREADFERIE, RXBEROY A7 ZHHT 5 72 DI HE
7R AT 36 L USRI 3 (technical and organizational measures) D % P& 35 72 30 D Hfifk
LT DORETHD, BETNEHINAI LOEM LD (technical and operational measures)
DY A MMIONWTIE, ZOLEOHERESBINZ,

4. Measures to prevent cross-contamination and their effectiveness should be reviewed
periodically according to set procedures.
RXAGYa i IET DO OFTE & 2 OFMEZ, TOED LI FIAIHE > TEHAIIZ AL
ETUNEND D,

5. If the QRM process confirms that the drug can safely be made on shared equipment,
validate any equipment cleaning process(es) to be used.
H L. QRM Fut A2y, HHHEZR (shared equipment) CTEH 2L ETE 52 &0
B SN, AT RIS 7 0 R (Ml EIIEEoR) 20 F— b5,

[BHOE ZZ2b, 45F0] (52 11,737)

Additional information on QRM can be found in /CH Q9 - Quality Risk
Management and ASTM E3106 - 18¢l Standard Guide for Science-Based and Risk-

Based Cleaning Process Development and Validation.

QRM (FWE VU AT ~Rx T A B) IR DEMEHRITZ. LTFHOATAEETH S :
(D ICH Q9 - Quality Risk Management
@ ASTM E3106 - 18e1 Standard Guide for Science-Based and Risk-Based

Cleaning Process Development and Validation.

[[EHoOE —2T, b0 (532 11,737)

6. Cleaning validation master plan

IJV—=uF RYF =gy« RE—TSF

You should maintain a Cleaning Validation Master Plan (or equivalent document) to

outline the general cleaning validation policies at your site.

RITHICIE, < OBRB/GEELES, 2P, BEXCESXMRE LTFSW, @ Pharma-bio Futakami
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EORGEFT CO—RIR I V== T« v A H— T T OMEERTEOIC,
Cleaning Validation Master Plan (£ 72 3[F%EDOE) LRI 20 E ™ H 5,

1. Product and equipment may be grouped in accordance with QRM principles:
B R ORI, QRM (E Y 227~ %V A v b)) OFRNZHEV, 7 v—710T %
ZLENARETH D,

a. You may choose to conduct cleaning validation studies on all products at the
facility or on worst case products only (the product family approach).
WHHENOETORINIKI L TZ ) —=2 7 « XY T —3 3 VA (cleaning
validation studies) % %Efi ™% 2, BEDHEDORGMOAIF LTI U —=27 - Y
T—yayEEETHNERINTE D (@77 IV — 77 1m—F ; the product family

approach ),

You must stipulate and justify, as required, which approach is being used in the
Cleaning Validation Master Plan. If a worst case approach is being used, you
should document:

VBTG U T, 7)== « RNUF—v g « v AX—7"7 2 (Cleaning Validation
Master Plan) C, EDT 7 —F AT 20EHE L (stipulate) . 7>2F O BEHYIE
BPEZR D (Gustify) MERBHD, BLY—A R« Fr—2Z « 772 —F (worst case
approach) Z T 2D THIIE, £DZ LGERE: TRRO 250 ITONTOXLF LA
THNETHD,

the methodology/scientific rationale used in determining the worst case
products.

U—A bk« r—=20ORWZHWT 572D S D

J5 ik FHFHIARHL (the methodology/scientific rationale) ,

the actual worst case products including a listing of all products deemed to be
represented by the identified worst case products.
BRE LU —A b « &7 —ADEL (identified worst case products.) 12 &> TIUFE X4
%L A S5 (deemed to be represented by) . = COHOFFD Y A F &2 E&Te, REOD
—A b =20 WiHoU A M,

RITHICIE, < OBRB/GEELES, 2P, BEXCESXMRE LTFSW, @ Pharma-bio Futakami
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[EHOE, ZZ»bIFCEY] [ 12,737)
Examples of factors that can be included in the assessment of worst case products
include:
ek« Fr—=AQHEDOTBARA Y MZEDDHRE T 7 74— (factors,/ EH) 1, &
DHLDOVREFEND

HBEL of the residue 7% 774> HBEL

difficulty in cleaning or product cleanability
HH L COREES | 72013 "W OIER LD R GM

solubility of residues in cleaning agents and cleaning solvents

Teg A KON 7V —= 2 7 I OWENI T 2 588 DOt

physical characteristics of the product, active substance or excipients

GOSN B S ) 17211 [T 7Bz N e 2

past experience (for example during development and with similar products).

WEORER (X, BARF O, KUBEERGOEM L)
It should be noted that there may be multiple worst case products.
For example, an insoluble product with a high HBEL value may be the most
difficult product to clean but not necessarily worst case compared to a partially soluble
product with a low HBEL value.
U—2A b« = Z2AOREPEEAFAET D AIREMEN H D Z L ITIEE SN2V,
il 21X, HBEL fE3 @ WWREEMERShIE, 7 U —Aba 32 2 & 08 b IR EEZR RIZREY &
L ATREMEDN & D73, IRV HBEL &2 FfDpT DRy I vl T tE ol L g LT, 4L b Y
—A b = ATIER,

[F#HomE =2 Tkbo] [Fse 12,737 H]

b . You may choose to conduct cleaning validation studies for all equipment or by
grouping similar equipment, such as ‘like for like’ equipment. A representative
approach is only suitable if equipment is equivalent in terms of size, design,
function, cleaning procedure and cleanability.

If there are any differences in equipment, the proposal to group them should be
based on data.

If an equipment grouping approach is being used, you should document:

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami



Page 18 / 88

BFY : -2 UF—Sa>- A4k 2021 4 6 8 29 BFAT GUI—0028 (XiR) POy iy PN

BETOEGHICH LTI V== 7 - RN TF—va Otz R d 522 &b, “like
for like” CHELOHEER) R EDamE 7V —7 b L TERT L Z & bHRD, AR
BT T m—FIE, ISR A X THA o BRe. WIEFIE, B0 Y- - T
U7 (W) ORTH%ETHLGEICORE L TV D,
b UESICERN D GBI, T —FIESWTIN—TLERET DUERD D,
bL, BERDO I N—TIT T —FRER SN T DL 5EEIE. T2 E T 5038
b D,
* the approach/scientific rationale by which equipment were grouped together.
Basr 7 —b LT 7 a—F /2 ORMFEIIARIL (scientific rationale) o
ARIE : “scientific rationale” & (%, [RFARRT —2 T, IEYUMIRT ) L) HRERO,

+ the listing of all equipment in each group, identifying the equipment in each
group that is considered to be worst case, with proper justification.
HIN—=TNOTXTOKEGRDO Y A b, @WYREBZMT T, REOTFr—2LEZ
BNDHE T N—TNOMERERET D,

2. All cleaning processes must be equivalent if cleaning validation studies are to be
conducted following a worst case product and/or equipment grouping approach.
HL, 7V —=27 +« RXJF— g & (cleaning validation studies) %, U —2A
b r—28HK RO/ L BERO I N—E 7T T a—FIhE - TITH O THIUE,
ECOI Y —=r707urtRF, F% (equivalent) DIRFEE L7 iLiE7e 6720,

[F32 13,737 H]

7. Cleaning validation lifecycle approach
V== T RNV F—vary - FL TP IV - T u—F

Validation, in a lifecycle approach, involves the collection and evaluation of data
throughout the product’s lifecycle. Learnings from each phase are critical in ensuring

appropriate controls are established. Refer to section 7.2: Phase 2 - Cleaning process

qualification for additional information.

FGATHA TN T T —FIZBIFHAYF— a2t WD T A 79 A 7 L2k

(throughout the product’s lifecycle) (242725 T — & DUV & A& £ 5, T8 72 il 2 fe 52
IZHENLT 21TIE, &7 = A ANDOFEENREETH S, L0 i FREEIC VT,

trvar 72 VA X2 T R ADOBEESZRI NI,

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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For cleaning validation, the lifecycle approach normally involves the following phases:

TN == T DR T—2 3 AZONWTE, £DTA 7V A7)0« T a—F L, B
UTFD7 A X (phases : FA& DB ZfEo>T5,

¢ Phase 1 - Cleaning process design and development:

Develop effective cleaning procedures in a controlled and documented manner prior to
implementation.
ePhasel (7x4X1) — 27V —=v7D7nvX0FH L% :
FEhickrb, B I N, 22 oXFNT 275K T, $IRNR 2 V) —=v )5k %

%éj—%o

ePhase 2 - Cleaning process qualification:
Evaluate cleaning processes to ensure they are effective and reproducible. Cleaning
process qualification studies involve conducting cleaning verification assessments a
predetermined number of times under specified conditions.
ePhase2 (7= X2) — 27UV —=V7 v XOEEMEREAM :
V== - Tt AL T, s, IR THIAETH D Z & 2l T
Do
7)==« Fat AOEEMEFHMTOFHA (cleaning process qualification studies) Tl
RESNTRHEDOTT, POEDLNLEED, 7 ) —=0 7 OMgad DFf (cleaning

verification assessments) D FZfE23 72 S5 o

e Phase 3 - On-going monitoring: Ensure cleaning procedures remain effective and controlled via

an ongoing monitoring program.
ePhase3 (7 x=A X3) — AR EMR: kit V7 « 7a /o A (ongoing
monitoring program) Z 1 U C, 7 U —= 7 DOFIENHRATHY , FEHINLTWDHZ

T

It is important to differentiate between three important terms with respect to where they fit into
the overall cleaning lifecycle approach.

3 DOHERMFEE, 7)== T TATHA TN - T T —F 2RO L Y
TEHELINICHLT, KT EPEETH D,

Cleaning verification refers to the gathering of evidence through an appropriate analytical
method after each batch/campaign to show that the residues of concern have been reduced

below pre-defined carryover limits derived from scientifically set safe threshold levels.

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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RCHIz

JY—=VF «RY T 4% —33 Y (Cleaning verification ; 7 V —=1 7 (ORI
W) L. BNy TS F oy o= DRIT, WU HT A8 U CREL (evidence) % INER
L. BFPMICERE SN ZEREMEL A rbEEHEnS, FRiERIN-X Y ) —F
—N—[REERGEICE T, MEOEEMBBDO L TNDLZ 2 R"THDTHD,

Cleaning verification refers to an individual cleaning and sampling exercise or study to assess
equipment cleanliness and is used throughout the lifecycle approach.

Cleaning verification studies should be conducted in accordance with an established cleaning
procedure or a protocol.

IV —=2T « XY T 45— 3 (cleaning verification ; 154D HIER) . PR
DIGEHEE  (equipment cleanliness) % pPAfi 92 72D, HBIOWEEL L OV 7V 7D FEfi
FlTHEEZRRL, A7 A0 - T e —TF2KEzm L TER IS

I == « XY T (/r—3 3 (cleaning verification) X, . SN/z 7V —=2 T F
IE] BT T7a b= IZiE-T, ATH2XETHD

Sampling requirements during a cleaning verification study should be, at a minimum,
equivalent to those during the cleaning process qualification phase.

IV —=2 7« XY 7 /r—3/3 2 (cleaning verification : &L OfkfHIHER) DY 7Y
YT DOERIT, D Th, 2 == s Tk AR T = A X (cleaning process
qualification phase) DZALE R HD LT RETH D

Cleaning process qualification refers to a defined phase within the cleaning validation
lifecycle, which demonstrates that the cleaning process is robust and reproducible.

It will normally be comprised of multiple cleaning verification runs/studies for all equipment
involved in the cleaning process qualification study.

V== s Tak AOBEHEFHE (Cleaning process qualification) (X, 7 U —=127" « /U
T—var s IATHAINTO, ERINET7=—X (BH) ZfL. ST v A0
EXRCHIBARETHL Z L2 FEETLHLHDTH D,

ThTEH, YT 0 AOREREICEGT 5T N TOKRISHT 28807 ) —=
TN TF—vay e T4 T YA I NVEEREED FATMRE TR S D

Cleaning validation refers to the overall validation program, from the development
stage all the way through the ongoing monitoring stage. The cleaning validation
program is comprised of appropriately controlled cleaning procedures and having

sufficient data to demonstrate their effectiveness.

7)== (@) c NV T—Ta i, BRI D Ok 2T =2 U v 7 BB

. B OERNIELE LET UF. B ESXERE LCTF S0, @ Pharma-bio Futakami
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ETCORKIHRNRN) T — gy« Fal T abisd, 7 —=2 7« NF—3 g
Ve Fas T AL, EOICEREN ) —=V S RETHER S TEY . Z0H
R EIT DI T — 2 5oL D Th D

Cleaning Validation Program
HY—=v 4 NYF—3v FAYSL

Phase 1 Phase 2 Phase 3
Cleaning Process Desigh =— Cleaning Process = On - going
and Development Qauification Monitoring

ot T0 100 1T 1

Cleaning verification studies are coducted throughout the cleaning validation lifecycle
to help develope and confirm the effectiveness of the equipment cleaning process.

In Phase 1,saming and testing advance from experimental to pilot scale to commercial
scale.

DU—ZV ) OMERIAEIL. HWEROEFITOCAOBEMMEDORF LR EZIBIDIHIC.
FEIBNVF—23> 51 TYA VN 2ECOIOTRIEENS. TT—X 1 TII, EERMUEHS5
KAOY RIS, BUTEREBIEAL, YA I EFAMED

Figure 1 — Overview of the cleaning validation program

K1 — Z2V—=v7 RNRUF—var FTulIrolE#

("3 1437 H]

7.1  Phase 1 - Cleaning process design and development

TxA X1 — 2V—=2F« P03 L%

Cleaning procedures should be developed in a controlled manner in accordance with QRM

principles and tools to ensure cleaning processes are effective and reproducible. Factors that

can influence cleaning effectiveness should be identified and controlled.

7V == 7 FEL, £OT B ANNRITHAAETH L Z L 2FRiET 572012, QRM
(BEV A7 «~xV AR OFAIEY —/WIE-> T, BHINTEHTETHET 2LERH D,

7)== PNRITE B2 5 A5V RENDOH 5 EHREZRE L, Tzl 208 N D 5,

1. Appropriate effort and resources need to be applied when designing and developing cleaning
processes. This could include laboratory, material coupon, bench top or pilot scale trials
through to commercial scale trials.
7)== O7mt A% L. £ LTHET BRI, @Ry y—=x

(appropriate effort and resources) Z AT HMENH B, ZIUTIE. 78 GErEs) . MY —
7R (material coupon) X2 F k7 (benchtop) F7oIL/ A 7 MELOFER (bench top) 7>
O PSERLO R (commercial scale trials) £ TR EH £ D,

R, < DR BTE LE T UF. B ESXERE LCTF S0, @ Pharma-bio Futakami



Page 22 / 88

BFY : -2 UF—Sa>- A4k 2021 4 6 8 29 BFAT GUI—0028 (XiR) POy iy PN

2 .1t is important that potential issues that could impact the effectiveness and reproducibility of
cleaning processes be considered when developing new or revised cleaning processes. Items

for consideration include:

B EITUWET SN 7 12 A (new or revised cleaning processes) % BT ABRICIX, 27V

—=2 7 - v A0 L BB EL 5 2 D RO & SRR R B B E T
ZLEDNHEETHD, BEITRSHBITKROLEY THD

7.1 Phase 1 - Cleaning process design and development

T2 R1 7 —=VF « Fubz0BEHE%  [BEX 1437 )

Cleaning procedures should be developed in a controlled manner in accordance with QRM
principles and tools to ensure cleaning processes are effective and reproducible. Factors that
can influence cleaning effectiveness should be identified and controlled.

7V —= 7 OFEET, FOQRM DJFHIE ., 7V —=" 7 DRI THBLAIEE (effective and
reproducible) Td» 5 Z & ZRFET H 722, >V —Jb (tools) IZHED Tﬁﬁfiéimif{ffﬁﬁ £ 5
VBN D, 7V —= T 5hR (cleaning effectiveness) (ZE22 %4 5.2 2 AIHEMED & 2 B[R 2 K iE
L. il 202036 %

1. Appropriate effort and resources need to be applied when designing and developing
cleaning processes. This could include laboratory, material coupon, bench top or pilot
scale trials through to commercial scale trials.

Ve 7' 1 e A @ e B LOBHR T BRI, #7297 )& U Y — & (effort and resources) %
WHTHZVERD D, ZHUCiE, 778 (laboratory) . M7 —7RN > (material coupon) , X2/
F kw7 (benchtop ; Ehrt L) XX, /3o 1w MIEORER ) O REEARORBR E TRE

E R

2. It is important that potential issues that could impact the effectiveness and
reproducibility of cleaning processes be considered when developing new or revised
cleaning processes. Items for consideration include:
FHEIISET SN2 ) —=2 70T a2 2R T BT, e v A0 H M

(effectiveness) & FFHIME (reproducibility) (Z50%2E % 5.2 5 RIREVED & D EHEN 72 IE % B &
THIENEETHD, BETRETHAITROLEY THDS

a) Understand the chemical and physical properties of the actives, excipients and
by-products or degradants. This knowledge is required to help determine which
cleaning agents, solvents and cleaning process parameters would be most
appropriate. It should be noted that by-products can also be created through
interaction with the cleaning agents and solvents.

RLBITIE, £< DERBEELET, PP B ESE R E LTF S, @ Pharma-bio Futakami
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HENEKST (actives) . WSO (excipients) . FIAERKY) (by-products) F 721571
(degradants) DALFHII L OWBRRIREZ BEfiR 3 5, Z OHERIT. £ OBEEH
(cleaning agents)  V&A (solvents) . 33X OWEH 7 B & A (cleaning process) D737 A
— AP BEUNE R THDICHETH D, 7 U —=27%Al (cleaning agents) <°
A (degradants) & OFHAAERIZ L > THEIZERKY) (by-products) 23K 415 AIHE
MRS 5 Z LITERE SNz,

b) Review the design of the equipment. Consider engineering drawings,
experience of maintenance and cleaning personnel, examination of
disassembled equipment in the clean and dirty state to establish areas at risk for
residue accumulation or migration. Pay attention to materials of construction
for equipment parts, their smoothness, and evaluate any differences these
substrates have on residue removal. All sampling sites should be appropriately
justified. This is an important consideration during product scale-up, as
equipment size and design should be evaluated.

EEORTE L Ea—SNz, =Y =7 U 7XH (engincering drawings) . A
VTP UA () B OVERH Y E ORER (experience of maintenance and cleaning
personnel) , FAVWZRIRFE LGN TRBD iR S TSR DO BE L T, 7%
W OEREE 1213817 (residue accumulation or migration) 9~ 5 fERIMED & 2 FElEk A 4
ET D, HEARESAR OREEATEL (materials) & Z O FIEME (smoothness) (27 % fA
PR DBRZE: (residue removal) (2B L T2 AL 5 DI DIE & 7 X 4172

W, BTOV ) U TGEENTEYNNEFE SN DN ER D D, RO A X

ERREI AT AMERH DD, ZAUTRE O R — T TRFICEBER B E
FHHTH D,

c¢) Evaluate any risk for endotoxin contamination or microbial proliferation in
susceptible products through incoming materials, usage, handling, hold times
and storage. Evaluate whether any additional disinfection or endotoxin control

steps are required after equipment storage, where appropriate.

ABFT 2hE, B HE, B (handling) . {RFFRERT (hold times) . 745 HIH
FBUT, BELZIRTVRBICKIT S22 R b 5 72 3 D1y
FED Y A7 T 5, BEITIE LT, HEROEEHRIC, BINOEEEITE
B R S HIBEFIER LD & 5 055l 5,

d) Determine whether any variation in raw materials might affect cleanability.

SRR RI O ZEE S P e B A G- 2 D0 R & 2008 9 & fllr (RE) &
Z

o

e) Examine the environment in which the cleaning is proposed to be conducted.

Ensure suitable facility and environmental controls are in place to facilitate
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required cleaning, contact time and drying, and to prevent any potential for
cross contamination.

7)== TR DREARETT 5, BELSND T ) —=0 T il
M. BB ERSIT L, ZRIGHROATREMEZ B CTo oIz, w72 fiak 3 K O BB )
DN STV D Z & a R

3. All cleaning process elements, parameters and controls such as cleaning agents,
solvents, critical cleaning parameters (time, temperature, pressures, and action such as
scrubbing, soaking, circulating or reflex) should be scientifically established. Specific
challenge trials may be required. The goal is to identify critical cleaning parameters

and understand the impact of variability of such parameters on cleaning performance.

BCDI ) ==« Tav A0HEFE, 7V —=TH, BH, BRIV —=07
NI A= (R, BE, £/, KON A7 TT7A4 07 Gie: v=avgEsoy) | RIE
(soaking) . PHBR (circulating) . D VMIIHITEE 2 (reflex) 72 ED/NT A — & 5 LU
X, BHPRICHENL SN D MER B D, FFEDT v LY « T AT /L (challenge trials ©
WRAGE 5 BRI 3 2 PRERIVEIT 2) DRBEREEN D D, B, EERV—=27 -
WNIRA=ZEREFEL, TDORIRNTA—ZDEHN Y ) —= 7 OMWEREICKITT B
S HZ L ThHD,

4. Document learnings during the cleaning development process to ensure knowledge
transfer, and use them to construct a detailed cleaning procedure. Use risk assessment
tools to identify any potential risks with respect to the cleaning procedure and make the
necessary adjustments.

T L v Y Gk knowledge) DIREZFERICT H70IZ, 7V —=V 7B T ngAHIC
FALEZEHFENL, ENEHEHLT, Gl V—= 7 FIEEZHEET D

VAT « TRAAV FEY—LE LTHEALT, 7V —=2 7 FIEICBET 2EEN 2 Y A
7w REE L, MERTEEZIT O,

9. You should have confidence that cleaning procedures will be effective and reproducible
in full/commercial scale equipment.
7)== ZOFIRITHNRAITHY . 7V FEERBOBEIRICEN TS, IR MOEE
ARER b D ETRETH D,

Cleaning verification(s) may be done in full-scale equipment as the last step of
cleaning process design and development to confirm understanding of the
effectiveness of the proposed cleaning process.

7V —=7 (L) OHEGIIMETS (Cleaning verification(s)) (X, 7LD,/ PR D%
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ETHHHAMETHDL LI LT, ITONDILERH D,

See 7.2.1. Release of equipment for guidance about release of commercial equipment
used for cleaning verification studies.

GRIE: 2o\ Tix, ) 27UV —=27 (fEHEk) OMERIHERE DA (Cleaning
verification studies.) ¢>7.2.1. I [Release of equipment for guidance about release of

commercial equipment used for cleaning verification studies.| ZZHD Z &

6 . The outcome of the cleaning design and development process should be a defined cleaning
process that is both reproducible and effective.
7 ) —=v 7 oiEt, NOHAE 7 v 2 2A0RFIT. HHRARETH > THRM (reproducible
and effective) 72 /7 ZfE RO, ERINAEZ ) —=v 7 - Tu v RORBELD %,

[FC 16/37]
7.1.1 Control of manual cleaning processes £ s DF(Z L AFE(L 7 0 ADEHE

Ensuring operator consistency is one of the biggest challenges in a manual cleaning
program. The QRM evaluation should clearly identify steps required to ensure both
consistency in how the procedures are conducted and the overall outcome of the cleaning
validation process.

VE2EHF DO —E M A2 MelR % Z & (ensuring operator consistency) |L. &t hDFICLDH 7 ) —= 7D
T 7T MBI ORROBED 1 DThH%D, QRM (MEI A7 - ~F Y Ar ) IZX D
TlX, PFEOESIEE 7V —=2 7 « N F—v a7 ut 2O RFEROE S OE
HVE (consistency) & HEIRT D 7o DI B2 FIAZ MK ET DHERH D,

Ensure manual cleaning procedures are consistently performed by doing the following:
UTOIRARLFIRZFETL T, v=a2T7 /b (8 FOFIZLD) 7 U —=0 T OFIANEFIZ
FITSNTND Z & AR T 5,

1. Have adequately detailed instructions and establish range/value of the applicable

critical process parameters:
W) 72 5 R 2 FFOFER  (adequately detailed instructions) % FH & L FH Pl RE 72 BE 2L 7
Trk R NT A= F OB LT D,

detailed disassembly instructions  F¥Al 72 53 T

sequence of the cleaning steps 7 U —= 7 FlADiiL

cleaning agent to be used and its concentration

T 527 ) —= TR & EORE
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cleaning agent application means (e.g., soaking or scrubbing)
7 ) —=r7HBMFER (RIEEL, 230 k0
contact time  HZfiliRE[H]
temperature of the cleaning solutions or rinses
7)== TSR v ADIRE
rinsing techniques (i.e., pre-rinses, soaking, flushing, times and pressures)

WEDT 7=y (DFEV, @ITTE, STES, 77y 7 BREE
7)

method of drying  #72J8: 51/

2 . Establish and maintain operator training programs, which may include
certification requirements based on risk. It is not acceptable to repeatedly justify

cleaning failures on inappropriate cleaning techniques such as operator error, as
this indicates inadequate control.

EREE DR T 0 7T DERENL L, TREMERTT 5, 22, UV AZICES<KR
JE B (certification requirements based on risk) N ENDLE N H D, 1EEHDI R L
D, RNEGRYPET 7 = 7 I X DV O Rz 0 IR LIEXSE Gustify) 72 2 &
X, ZOE I REHENAEY)THL Z L E2RT o0, R TER,

3. Ensure that cleaning procedures and critical parameters are adequately documented

and verified, where appropriate. Records should be sufficiently detailed to confirm
the completion of key steps in the cleaning process.

7 V) —="7J15 (cleaning procedures) & 277 V7 4 V72 /3T7 A —H (critical parameters)
AN SCEAL S A, MBS U THER S 4L T 5 (verified, where appropriate) Z & % fil
I D, FigrEIX, 7V —=0 7 - T AOEER AT v T DT BRI DI
D, HAHCEEIC SR A & D NENRD B,

4. Verify that calibrated measuring devices (such as timers, temperature probes,
dosing pumps and flow meters), if required, are used.
BTG U T, RIESNIZRIEREE (¥ A ~— (timers), /77— (temperature
probes) ., EAN 7 (dosing pumps) . FIERT (flow meters) 72 &) DEHINTWNWDH Z &
R D,

[ 17/37)

7.1.2 Control of automated cleaning processes BE)7 U —=7 - 7o & X DO

Control automated cleaning equipment (e.g. Clean-In-Place) and processes as follows:
UTo Loz, BEZ V—=078 Bl2E, CIP ; EEWEE) &TD7 ¥ X & RORKIC
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HES 5,

1. Have adequately detailed procedures describing the automated cleaning process,
controls and requirements such as equipment preparation or disassembly, and loading
patterns.

HEIJEF 7 22 A (automated cleaning process)  #as D HE(H<°7f#  (equipment preparation or
disassembly) . #faf/ N4 —> (loading patterns) 7% & DHIE & B4 535+ I FEH 72
FlEZHES 5,

2. Qualify equipment used for such cleaning and verify that all product contact surface
areas are being appropriately contacted by the cleaning/rinsing agents.
ZDXI RV —= IR SN OEESHRERE L, T TORGEMEmES 7 U —
=2 7K/ 33 EH| (cleaning/rinsing agents) & EUNIEEL L T\ D Z & MRS 5,

3. Ensure that appropriate calibration and maintenance programs are established and
maintained.

WOIRIER LOMRST 71 77 AL S L, HEFF ST D 2 L 2R %,

4. Define cleaning sequences including all temperatures, concentrations, valve openings,
spray rates, pressures and volumes. It is also important to ensure that cleaning
sequences controlled by automated recipes are appropriately protected against
unapproved or uncontrolled changes.

BTOWRE, B, 7~V 7BAEE (valveopenings) . A7 L—ifE, £/, BREEZ SIS
=l AR EFRT D, HEIL T E (automated recipes) (2L o CTHIFISNE 7V —=1
T« 2=/ A (cleaning sequences) 73, AZKFEE 7 IEHIE STV R WERIZR LT,
UNRESNTND Z L2 MHERTHIEHEETH D,

5. Monitor critical control points and parameters with appropriate sensors and alarms to
ensure the process is highly controlled. Critical alarms should be identified and
regularly checked or verified. Procedures should outline steps to be taken in response
to such alarms.

ZOT RV RAZRIET D720, ERRT 7—bz2REL, ThE, BT =y
F721E, fEFE (checked or verified) T D MENH 5,

6. Ensure cleaning sequences and data, including alarms, are appropriately controlled
and reviewed.
Y —= T D= AL T T a7 — A BEICHIE S, LEa—EnT
WL Z L EFELLDOLET D,
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[Fe 17,737 H)

7.2 Phase 2 - Cleaning process qualification
7V —=v 7« Fak 2OBERETE
1. You may begin a cleaning process qualification study once you have a fully defined
cleaning process. This can be before the start of commercial production if equipment,
batch sizes, and formulation/operating parameters are not subject to change. The
cleaning process qualification study is normally started when commercial production
is initiated.
) == 707 ut Al ER LS, 7 ) =0 707 vt 2A0ES TR A L
FALGL TH RV, & Likas, Ny FH A X &U\@T (formulation) /EHL/NT A — X
(operating parameters) (DZE HL S SFL72WVND ThAVX, WBH OLEE . ZIVULPEEAFE
(commercial production) D BRAAERTIZITHILD,

2. Conduct cleaning process qualification studies for all products, or worst case products if a
product family approach is used.
ATORE, FERGET 7 ) 0T e —FRMEH SN TWAHEAIE, V—A b7
—ADGEDREEIZOWT, W7 n AREREZ LT 5,

3. Use QRM principles to determine the extent and scope of cleaning process qualification
requirements.

QRM JFHIZHEHA LT, 7 U —=7 « 7ot 2Ok OZE: o #iPH & &P 250 E
T 5,

a. Determine the number of cleans to be assessed using a documented risk
assessment. Although a three-clean assessment has long been the industry norm,
your risk assessment may result in a recommendation to evaluate a different
number of cleans.

XERESNIZY 27z LT, Al 2 s oRBeikiEd 5, 3 Blos
U= ALDFH]  GRE - N)F—2 3 v OMAMERMIIEE L LCTo, i 3 m ok hEORs
) DFESUEHEL L“Ci%b\F”ﬂﬁbirLfé"“Cb\ M. UARZFHIC XY, S D e

B d 2 Z LA MRINDIGERH D

b. Although worst case challenge testing should be evaluated during the cleaning
process design phase, it may be appropriate to verify critical process parameter
limits during qualification studies. Examples of challenge testing may include
minimum detergent contact time, minimum or maximum temperatures and
minimum rinse time/volume/pressure. Worst case challenge testing is of

particular importance when manual cleaning systems are employed.

BOEFH DT ¥ LY « T A B (worst case challenge testing) 13, 18 A& P R AT R AL
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(qualification studies) HFOEE 7 & A « /XT7 A — ZREEAE (critical process parameter
limits) Z e 2 Z L3, WERGBERHLH, Fr Loy - TAMOHEHIE LT
%, EEAN OB/ NERRIFRE] (minimum detergent contact time) | H/)N T 72 1A KIRE
(minimum or maximum temperatures) . f/NITIE WM, B TET) (minimum rinse
time/volume/pressure) 72 ENFEIT HNDH, V—A K « F—ZADF ¥ LT« T A NI,
b hDOFIZ L DPENE T AT 2 (manual cleaning systems) % {4 9 25 A EE TH
7

o

c. Operator variability should also be assessed, particularly when manual cleaning
processes are being used.
FRZFEBOWEH 7T o APMEH SN TV DGEIE, EEEDONT Y X Hakilid 5 4%
N5,

4 . Document the cleaning process qualification requirements in a protocol. The protocol
should include:
) —=27 « 7t AOmEBEMEFHEEALE (cleaning process qualification requirements) % > 2
I LET D, £OT 8 F A MTIU T2 EOL0LERH D,

a. objective and scope of the cleaning qualification exercise.
7 U —= 7 Okg MRl O B B & #PH,

b. responsibilities for performing and approving the qualification study.
RS MR EER 00 FEhE & KGRI KT D AT,

c. description of the equipment to be used for the process and for cleaning.
T RABLOT Y == ZIEH S D RO,

d. references and descriptions of the cleaning procedures and parameters to be used,
with a description of all critical parameters.
FHT D7V —= T OFEENRTA—ZOSREFI, KOS TOEER/NT A —
2 D,

e. any worst case challenges to be evaluated in the study.
ZTOPFETIISNDZRET—Z | « F— X TOIME,

f. the number of cleaning cycles to be performed.

[ =

FITTH 7V —=220 « A 7 ILDEEL

g. sampling procedures.
Yo7 T FIE,

h. clearly defined sampling locations, with rationale for their selection.

AEICER SN 7Y o 7igaT e . & OBIRORHL,
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1. validated analytical methods, that are appropriate for the residue limits under
consideration and data on recovery studies.
FRETR OFREHIIRME, K ONELFHA (recovery studies) DT —XZZH LT,
N F— R~ STk,

J. the acceptance criteria, including the rationale for setting the specific limits.
ZDFFEDIRE %2 3% E T 2 BERIIRIL (rationale) % Fde, FFAILUE,

Note — Rationale and data to support approaches taken may be contained in other
documents to which the protocol may refer.
E-BHSheY 7Fe—F 23R — TR E 7 — 21X, 7 a b anan
ZRT HMOLEIZEZENTWDIGERH D

5. Ensure you have data to demonstrate that the following variables
do not impact cleaning effectiveness:
LIFIC DL (variables) 25, 7 U —=2 7 DM (cleaning effectiveness) |52 % 5-
22N &%TTT ENDDH LR T D

a. The length of time between the completion of manufacturing and start of cleaning
(dirty hold time).
FEDSE THES) D YR F TOREY] (#—F 4 A—/ K% A 4 ; dirty hold time)

b. The maximum allowable number of batches of the same product manufactured prior
to full cleaning, specifying maximum campaign lengths in days and/or number of
batches.

TR ) —= 0 TN HESE 5 T (prior to full cleaning) B X 72 [R CHLEL O TH KEFAN
YT TRy o= ORREF] 2, BFEREBIO/ E@3 Ay FETHEETS
6. Investigate any cleaning failure as per quality system requirements.
B AT LOBELRITES T, 2TO (any) E Y AT LDOESRIZOWTO, Wfif/e % 7
== 7 DOREEEZHET D

7. Prepare a final qualification report. The conclusions of this report should state if the
cleaning process has been qualified successfully.
AR 72 EAS ERTA L AR — N 2B T 5, 2O LFR— Fofmicix, 2V —=v7 7 n
TAPWIBEIZRBES NN E I AT H SN TV OLLERD D
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[JFEC : 19/37]
7.2.1 Release of equipment #2500 %R L DOfZER

It is understood that it may take time to assess the required number of cleaning verification
runs during the qualification phase.

TRSPERFAMEEME H (during the qualification phase) (2, ME/p 7 V—=2 27 « U7 0 r—2 a2 (0
FHEORKGEIHERR) DO FATIEIEZ T (assess) T DITIE, FEHDR D0 2560H 5 2 L &, B
TOMEND D,

In addition, it is anticipated that full-scale equipment used for other commercial products

will sometimes need to be used for cleaning verification studies during the design and
development phase and when introducing new products to a facility.

Fo, oMK SICHERSD 7 VA —/LO¥gs (full-scale equipment) [X, LUIL LIX, 8%
K OBRFE B PEOB in A MiaR \ CH AT DB D, £ LT, 7V —=v2 - XU T4 r—vay
(MO IHERR) (T AMENLELDZERHHTEA D,

QRM principles should be used to determine whether release of equipment for manufacture
of other commercial products is acceptable before the cleaning qualification phase is
completed.

QRM (WWEV 27~z A b)) OFANX, 7V —= 7 OuEEFEAMG B (cleaning qualification
phase) 7358 T3 2 ENT, ARG ORLED 72D O 5%k O FHEE I OfEER (release) H3FF
BRINDDPEBERET DIZOIEHT L2 TH D,

The data from the verification study(ies) should be reviewed and determined to be sufficient
to support release of the equipment. The risk of subsequent failures during cleaning

verification runs should be taken into consideration.

HIT, KEr - PR BRSO & MR B AT DR 7 ) —= 7 - NUF— 3 VO
A (study ; HHOB £ 721 38500) (I3, MO TR TR S TO D ARE R B 2 2 44
ERHLHGELRESND,

[T : 19/37])
7.3 Phase 3 - Ongoing monitoring 7 =1 A3 — fkEHE=%1) 7
1. Establish ongoing monitoring requirements after the completion of the cleaning process
qualification phase to demonstrate the process remains in a state of control.
Zo7utw xR, BEINIRE (state of control) ICH % Z & ZRFHT 5720 1C,
7V —=v o7 ax AOHWMERHE 7 = 4 X () o THRICHERNE=2Y v 7EK
ZHENLT B,
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2. Ongoing monitoring can include a number of different activities such as:
fhlery (HE®) ==%Y v 2 (ongoing monitoring) ¥, KD X 9 %% { OkkA nif#h %
aE I AR RO,

a) data analysis (such as data generated from automated processes)
T—=20 (BEfbanz7ve 205K EINz7—2D X5 7k)

b) additional cleaning verification studies
B 7e 72V — = v 7 kb TR R 2

¢) rinse sample analysis
) Y RBIC X B v TADIT

3. The amount and nature of ongoing monitoring requirements and the frequency at which
additional cleaning verification assessments are proposed to be performed should be
determined by QRM principles.  Activities such as rinse sample analysis may be used
to help monitor the program and provide data to indicate it remains in a state of control.

eyt =4 Y 78, B EPEE (amount and nature of ongoing monitoring requirements) |
FOBEMO I V==« RUFT =2 a DT AR N G OFEITHRE SN D
FEIE, QRM FHNZ Lo TIRIESNDLENRH D, U AEC LD T OoHo X
D IRIEBOIEENT, TDOT R T T LOE=F—%WTH X HIT, £ L TENDEEIRE
(28 2 (it remains in a state of control) = & AR T — X AR 5,

Cleaning verification normally provides a more in-depth analysis of cleaning process
performance.
As such, activities such as rinse monitoring do not eliminate the need to conduct

periodic cleaning verification assessments.

7 —= 7 OREGEIITERS. (cleaning verification) T, Wi, 7V —=v7+ Fat 2D
INT F—~ A (performance ; PERE) &, KV EEMNC T 5,

WoT, UV RADE=Z ) 77 EOIE# 21T 9 2 & T, BN 7V —=2 7 Diflkfi
HIRERR DT B A A b 2 FEfi§ 2 MWD, S R DER TR,

4. Areas of special concern, in terms of on-going monitoring, include:
HEREIY 72 B5 A (on-going monitoring) (ZBH LT, FRIZIEE SN D 0IITIX, LFREEN D,

a) products with low HBEL values which are generally more hazardous products
HBEL fE2MEWELG, — A9, KV a7 TH 5.
b) products for which visual inspection cannot be used to estimate cleanliness of the
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equipment, meaning HBEL derived residue levels cannot be visually detected
HHRAD, M OIFEME (cleanliness) DHEEIZHPRARWEEL, 0 Z &1L,
HBEL (Health Based Exposure Limits ; BEEEIRAE) 2> HRO SR EN, BHIZXKY
B ANZ L 2 FER LT 5,

c) equipment and products with a history of failure or highly variable testing results
during verification and qualification testing
HEREHIMERS. (verification) F6 K OVEASYERTAM (qualification) DRAERH (PR D FEIE S &
L. FEITT A MERPRE K E#T HEEE JOR,

d) manual cleaning processes
FHWCL D7) —=7 - Ttk R

e) locations or surfaces that are difficult to access or clean
TR ARIET V) — AL RGP E T3 R

f)  equipment which cannot be appropriately visually inspected
W) 7 B ARAL DS T & 720V

5. Appropriate and timely action must be taken if there are any signs that cleaning
processes are inadequately controlled. Evidence of inadequate control can come
through:

HL, ZUV—=27 - T ARREYNICER I N TV R IKMERH 25413, HEY)»ro £
ALY —GEEZHRL ZLEYD 5, PEYIREHOILIIRD X 5 LJEcHln 2 AlReME:
Db B

a) statistical evaluation of data generated through cleaning verifications and/or any
data generated from routine cleaning process itself.
7)== 7 ORI (cleaning verifications) 218 U CAM I N7 —# BLUE
X REWNR 7 ) —= 707 at ZAFERN S AR ST — & ORtEHIRH,

b) review of traditional quality indicators such as complaints, deviations and lab
failures.

7 L —2 (complaints) . &[T (deviations) . 7 R DKM (lab failures) 72 &D, FERK D HE
fEEoL v a2 —,

6. Cleaning process data and quality indicators should be regularly reviewed for any trends
or failures that may indicate the need for a review of technical or operational measures.
gV == - Tav AT —4 L WERE (quality indicators) 1%, FTHYE 72 ITEH Lo
KR O RLE L OB 2 7R3 "I RENED & 2 AR BE (failures) 237200 % EHIHIIC
MR T D EN B D,
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[ 20737 H]

7.3.1 Change control and requalification 7 5 & b &M

1. Ensure a change control system is in place to assess and document all changes that might
impact the cleaning process. The review should include consideration of whether the
cleaning procedure should be re-developed and/or re-qualified.

V== s Tuv R E L B DO H 5T X TOER LML, XE T D
TeODERERL AT APNFEASNTND Z 2R 2, TDOLEa—iE, LE2—IC
X, 7V —=V270FEE, B BLWELIL BRETLOILENHDL02E D DO
MEENDLEND D,

2. Changes that may potentially impact cleaning process qualification/validation include:
) —=27 s T uat AOMEMERHME (qualification) 3V T —3 3 N2 A X7 b GRIE
IAT 4 T 52 DA ROLARIL, RObDOREEND,
a. new products
B
b. changes to the cleaning process
V== T OTat AT HER
c. changes in the formulation and/or process of products
WLF (formulation) MOV X%, D7 vt ADEHE
d. raw material changes (e.g. change in impurity profile or physical properties)
JFBFOETE (Fl 21X, A7 1 7 7 A MR R D 221 E)
e. new cleaning agents and/or changes in cleaning agent formulation
BWicie 7 V—= 7, KO/ X%, 7V —= 7 FOMRDLER
f. significant equipment changes or new equipment
KM 7255 D28 B 72 1308 LV vk
g. lot size or campaign length changes
2y b AR NE Fr o= ORIOER
h. changes in analytical procedures or sampling method or materials
GATHE, XX 7Y U E XX Wi (materials) D28 B
i. changes to cleaning limits, which might happen upon periodic review of the data which
form the basis of the HBEL
7)== U VIREMEOEFIC T 2K E, iUk, ZHUIHBE (EEECHS < RGN -
Health Based Exposure Limits) D IEFEAZTEL T DT —F# O, EFR L Ea—%1To 7
BRICFEAET D REMED B 5,
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Note: The installation of used equipment such as equipment sourced from other

sites, may pose special challenges in terms of ensuring the cleanliness of

such equipment is appropriately evaluated prior to use. This should be
considered as per QRM principles.

M OREFT ) OFES AR D, TSR (used equipment) DFXE

(X, TD &9 R OWEEEAEHANIE NI R S T b 2 & 21

DLWV TR ZRIREZ | S 2 REMER H S, ZHuid QRM
JRRNZHE > THB SN D BENR D

(5 : 21,737 5]

7.3.2 Introducing new products to a facility B3 fE ~DHELL DEA

All new product introductions should be reviewed through the QRM process and change
control to determine whether the existing technical and organizational controls are
sufficient or need to be modified. Consider the following:

ATOHMMOBEAILZ, QRM (WEY A7 « XA ) TrbE A LEHEREZEHL T
LE=x—L, BEFOHITHE LM E N0 TH D0, FITEE T HMEN D
WEHWT D MERH D, LTORIZOVWTHETXRETHD

* The HBEL of the new product and evaluate the suitability of the product for your facility
and whether dedicated facilities/equipment or other additional controls are required.
Friihoo HBEL  (ftHeic 555 < MEEEFR AU © Health Based Exposure Limits) & TN, Bt Jifiak

(facility) (Z331F DHGHOZZENE (suitability) . OV TEEFH OJiig% (dedicated facilities) / F§aR7>

%, ZOMOBIOEIDPLENE S a1 5

* The ease of cleaning the equipment used to make the new product whether the new

product is a new worst case product.

Then determine if existing cleaning processes are adequate or if a new or revised process

is required. If additional development of the cleaning process is required, see 7.1 Phase 1 -

Cleaning process design and development.

LD, B2 U — A b « =R LR ENE. E OFHIEGH 2 &G+ 2 721l
M oGm0 7 ) —=0 7 %175 2L OGS (TEASND),

RIZ, BBFD 7 ) —= T OTFEREY TH L 00E0, HDHVME b UH-e, X3deEL

7R ANLETH LG, M ~EThbd, bL, 7V —=v7 - Tt ADRE

HEFENPMLETHIUL, 7.1 THD “Cleaning process design and development” (7 ) —=> 2771
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TAORFEIE) EBRINIZ,

Any new equipment and/or equipment modification that may impact cleanability.

7 )= MNMEDKG S\ 5 A D RO H 5. iz 7meliOr i O B,

Verification studies will then normally be conducted in commercial equipment to
demonstrate equipment has been adequately cleaned following production of the new product
(development, technology transfer or clinical trial batches).

D%, @E, TR B, BIBEE, E o I3EIREER Ny ) OGRS ITHEER N U I BE
ENTND Z L2 HIET D720, PSS TREEITZE (esa) 2R S5,

55 22,737 H]
8. Analytical and sampling methods Z3#r& 47V v 7 DFEk

1. Validate analytical methods used to measure residue and contaminants on equipment (for
example, product active drug or degradants and cleaning agent residue).
BB LR LG E (LS DTS PEREEIRC i . VAR O 2 L) ORI
SN HEZEN) T — T 5,

(fF#®)
Refer to Q2 Validation of Analytical Procedures: Text and Methodology

for general information with respect to how to validate analytical
methods.

T D IR 1C B 5 8 — AR IC D v Tid, [Q2 M FMED
Bl 7 F X | &7k 2SR E A,

2. Determine the limits of quantification and detection to ensure the sensitivity of the
analytical method is appropriate for the residue levels under consideration. You may also
need to evaluate whether the selectivity of the analytical method needs to be established in
relation to potential degradants such as those formed during the cleaning process.

SIMTIE DR DSRFTH OFRE LUV (residue levels) ([ ZHEE)ThH D Z & BT 572D, &
BEBLOMEORREZRET 5, £/, 7V —=07 - Tr AR SN D07 L
DATREMEd D 53R (potential degradants) (ZB3IE LT, /o #T{EDZRIRME (selectivity of the analytical

method) ZWENLT DMEN D DN E D ORI T 2 LERGEE L H D,

3. Conduct recovery studies for all sampling methods used with analytical methods:
SHTFETHEAINDGETOY 7Y v 7 FEDRIIGRE %2 £ d 5,
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a) Ensure the sampling method used in the laboratory is equivalent to the method used in

manufacturing.
778 (laboratory) THEHEIND Y7V 7 HENMETHER SN HIELFRETHL Z
L EMERR T D,

b) Conduct recovery studies for all applicable product contact materials of construction to
be sampled in the equipment.
HER Uk SR ([ZRBWTC, T I MTh A AT O T 5B
MEFOEILTHA (recovery studies) % FEhid 5,

c) Establish percent recovery for each surface/material of construction and use this in the
calculation of residual contaminants.
PR Rk s L) ORRE/ MEHZOW T OEINEA L L, TN ARG
WEOFFEIHENT 5,

d) Low or variable recovery of standard concentrations of residue during recovery studies
may not be acceptable as it is indicative of an inadequate sampling or extraction
technique.

RIS OFRE W) ORENEYR L (standard concentrations) D[EIEREMEY, E 21T EET 55
Gl TR YT T ELFHEBIR A AREY TH D Z L 2R LTINS 72DI
TERWGELH D,

7N

o

h=111()
K4

N

[JFsc - 23,737 H]

ml B =E

Recovery studies demonstrate that the &
that may be present on equipment surfaces.

Rk 7 ) —=r 7 Eickd 28w E o) BINGEE (recovery studies) (X, 7'V 7 KOG
BRO FFIEDEERORMEIAFIET D0 b N2V 2 m O E R D 2 & 2G5 6 0
Thd,

ds can adequately measure residue

Such studies are performed by spiking material coupons with the residue under consideration at low levels
representative of amounts after cleaning, then sampling the residue according to the applicable method.

ZD &9 AL 7 ) = FRIEK LNV ORKRIRBENRETDLEEAONL EEZD
ND XD BRI EZ . MEDIROBREY 2B — R AZAA 7 L, RIC#E R /R 07tk
- TR EY T 7352 LiIc k> T Thbivs,

Testing results should then be compared with the actual quantity spiked onto the coupon.
DX IMRETORBRERIL, KIC, 7 A MERE 7 =R SIS o RERO & & iy
5 %‘gfﬁ 3?) }Z) o
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4. Non-specific analytical methods, for example total organic carbon (TOC) and conductivity,
may be used with appropriate justification.
In such cases, you must establish the effectiveness of your non-specific method to detect the
target residue. You must assume that the testing result is entirely due to the target residue in
such cases. You must still demonstrate that the method will provide adequate and

reproducible recovery.

W) 72 B PR IE 4 MED A (appropriate justification) 73T 2 5 D ThiLE, EAFERFE (total organic
carbon ; TOC) O FER (conductivity) 72 EDIEFRFRA I oM HIEEZHEHTHZ L TEX 5,
ZOXIRGE, X—F v e LTV DEREM AR T 5720 OIERRE LD H

(effectiveness) A HESNLT HMENBHDH, ZO LD GG, RBERIIERICY —F » MNEEY

(target residue) (XD HDTH D EHMETIHLENH D,

E BT, ZOIFENEYIN O ATHEZR[BI1E  (adequate and reproducible recovery) & HEHEd 25 = & %
FET 2 ENRH D

(s : 23,737 H]

9. Assessment of cleaning 7 V) —=2 7122\ TOFHf
9.1 Visual inspection E#ilg&E

Visual inspection is a qualitative method of evaluating equipment cleanliness and involves
verifying that equipment is free of visible residue and foreign material at product
changeover. It is also useful to detect damage or wear to equipment, which may render it
more difficult to clean.

HARRA (visual inspection) (., BEZROVEVRE 23 2 EMEARTETH D . BT D B 2 K
(2, HEERIC PR 7R IR B ROSNKEY) (foreign material) 23722 & ZFERT 5 Z LA EEND,
£z, GRS INEE REMEZ RiOBEER D, R15 (damage) PEEFE (wear) ZMRHHT 5DITH
BeNLD,

This is an important element of every cleaning process, whether done during cleaning
qualification studies or during routine production.

ZHUTEZ, 7)== T OBERIERHf O E T oo, EI2IT A HRRAERIATDILD R
b bT, BRTCOZ V== T OTat ADERBRERTHD,

1. Conduct visual inspections after all cleans and before conducting any cleaning
verification/qualification/on-going monitoring sampling activities. Document the
results.

BETCOT ) —MbD%IZ, £ LT, Wi b7 U —=0 7 OREGERITEZR (verification) 1
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FEPERFAMAERS (qualification) /" H W HY (Rkiert)) T=X VU 27 « 27U FEH) (on-going
monitoring sampling activities) D RIFZIC S, BAMELZ LT 5, € ORRITILET 5,

2. Establish procedures detailing how visual inspections are to be conducted. Include clear

instructions with respect to:
EORIC L CREMRAZT O &, SR~ FIHZHIET 2, £Hi2id, UTICBELT
DOHRERYER T 0 D,

ensuring equipment is dry. FE&E2N L TV D 2 L AR T S

disassembly instructions /#2465 2 B

use of an appropriate light source and lighting conditions

)26 & BB S O 1

how to assess difficult areas, such as the bottom of mixing blades

PERE DK & O U EFT ORI 15

3. Ensure visual inspection is only conducted by trained personnel. For more hazardous
products, have a program in place to demonstrate the ability of visual inspection
personnel to detect residues.

HRMA (visual inspection) 13X, FIFEZZ T 72U EFOLNITH, LV EHRZRELE (more
hazardous products) (ZDUVNTIE, FREY) (residues) Z T 5 BARMBAIH Y OHES] (ability of
visual inspection personnel) % FEiET 5 DI 7 1 7T A EHEANTRE TH D,

4. Reliance of visual inspections as the sole means of routine verification and release of
equipment should be based on a QRM assessment.
Pss D TE IR 72 RS (routine verification) TN, EMFFAL (release) DME—DFBrL LTOH
AR (visual inspections) ~DEIFIL, QRM (HEV A7 ~<3Y A ) O FHMHICEES < S
M D,
Spiking studies may be required to determine visual inspection thresholds of different
products on different surfaces.

k& 72k L Ok A2 OB O B RRAE OBIE (visual inspection thresholds) % R 7E 3 5 1213,

DIEFHE) DB DGERH 5,
This is of particular concern for products with a lower HBEL.
ZiUiE. HBEL (fdpelc 555 < BEEEBR AU ; Health Based Exposure Limits) 2MEUWELSL O E 12K I

[h%

5. Investigate any visual inspection failures through the applicable quality system. Visual
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inspection failures should be rare when a cleaning process has been validated and may be
indicative of an inadequately controlled cleaning process.

HHENLDWES AT L&@ U T, BHMA (visual inspection) DREEFAET 5, Weg~7 =
EARANYTF =N TWEEHE, BEREOKMIIK THL L FHlanT, 7 —=r
7 e T ARRHEYNEEINTWAZ L AR L TWDHREERH S,

9.2 Equipment sampling #z3 2O\ CToH 7Y T

Equipment sampling is generally conducted via direct surface sampling (swab/wipe
method), rinse sampling or a combination of the two.

oo 7Y %, wE, BEEREY T T (RUT S TOATE), VR W
YTV T FRFED 2 SOMBAEDEIZL > TiThbh b,

9.2.1 Direct surface sampling (swab/wipe method)

E#NREY 7Y 7 (RUT /REM IE)

Swab sampling involves wiping an equipment surface with a specified material wetted
with solvent to recover residue from the surface.

AT TTOY T Y 7T, BRTROETREDORM CHGORm AR E . K H%
B & FIS 5,

1. Conduct swab/wipe sampling on areas determined during the risk assessment and
specifically on identified hardest to clean areas. In addition, consider taking representative
samples of large surfaces. Clearly specify hardest to clean areas in relevant protocols. The
choice of swabbing locations should be justified with appropriate supporting data.

URZ « TEAAL M2l UTRIE SN ERT, FHFE LT 2 2 EDRRETH D LRES
AT EPTIZ DUV T, swab/wipe (BUEHDIE) ICL A7V 75179,

ZHITMA T, REBRFHEMZIOWTH, RENRI T NVERRT 52 L 2B ET 5, B
T57m bz BN T, i bImEROEE L WA IR E T D, SEHRY (LE ORI
%, BEUIREMT T I Ko TESLENDINERH D,

2. Consider the following when determining hardest to clean areas:
U= T2 LREELWERTZRET 25EI2IE, UTORELEZES D,
a) accessibility 77tz v VT 4 (77 EATLH I EOERSNE)
b) equipment geometry s DOk
¢) potential for residue accumulation  7&774) 73 £ R 5 vl
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d) material of construction #1172 4 255y

3. Specify the material to be used for swabbing and the sampling medium or solvent.

2T TNMFEHTHFME . o7 o T HOBARE 72135 (medium or solvent.) ZF5ET 5,

4. Ensure production equipment is sampled in the same way as during recovery studies in the
laboratory. Measures to ensure consistency may include:
Z AR TORLHES &R CHETIEEEOY 7 ) M Thb TN 2 L 28T 5
TEHME (consistency) ZFEIRT D72 DMRITITRO L 27 b DR H S

detailed procedures f L\ FlA

qualification/certification of swabbing personnel to demonstrate suitable recovery

WO 72BN 2 CRES 2 720 0 HEIRY 247 5 BB O mks MR, FRRE

on the job training and supervision of swabbing personnel when swabbing manufacturing
equipment.

BEIEE 2 P D BRD, BUEHY 255 O FEHRE & BB (supervision)

9.2.2 Rinse sampling UV v REICLHFTSY 7
Rinse sampling involves rinsing the relevant equipment surfaces with a defined quantity of
a specified solvent to remove residue. Measure the residue levels in the rinsing liquid.
Rinse samples allow the sampling of a large surface area and of systems that are
inaccessible or that cannot be routinely disassembled.
VAP T Y 7T, BET & ORI 2 FEROIRERAITY A L TEREY 2
ELET, VAT OERBM L~V EZELET, VATV EMT L8 JR0E
L, 727 B ATERY, ERITAENICHETE RN AT LDV 7Y 7 H3aHE
2%,

9.2.3 Placebo sampling 77 A DH 7Y 7
Placebo sampling is another alternative that can be used for assessment of cleaning
effectiveness. Placebo sampling involves the processing of a placebo batch after cleaning
activities have been completed and then analyzing the placebo for traces of the previous
product. Such evaluations are normally conducted to complement swab and/or rinsing
studies.
TIRROY TV 7E, 7)== T ONROFHMAENTEL S 5 1 DOREFE
Thod, 77ROV TV TF 7)== THEENTET LIEBEOT TR - Ny F
DRPRE | LTOR G OREBN W T TR e i+ 2R EEND, 2D XK 55k
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XEE . AT 7 (swab) BELWELILTTE (rinsing OIFZEEZMTET D 72D TOILD,

[ : 25,737 H]
10. Establishing limits [ EE{EDHEL
The amount of residue allowed on equipment and/or a process train after cleaning is
referred to as a maximum safe carry over limit.
V== ZH%BO, HEE RO UL, FrER « N LAV (process train ; RIEBM) THFA S
NWDFRATY) (residue) D EIX, maximum safe carry over limit (ERZRRFBARE : 4 AL EF v
U —F—N—[REfE) LRI D

%

7 : “Process Train” @ Web 2>LDFRIL. (V> 7AFY 1) BARISPEDOAFEY 7 kY
R TR OHEITIS X OUFH R b RSP 2 s 3 2 HY T, 2 DBLED
7' AR DEAE STV DR,

This limit is determined by calculating how much of the active substance of the first product
made could safely be carried over into the second product (after the clean) such that the

maximum daily dose of the second product doesn’t contain more than the HBEL of the first

product.
ZOREMEIL, RANZHOL DR DFIED, EOMDL L O&ER, @D 7 U — %I
(gt 5)) 2HFEHORBORER—-AREGRER~E BRICF ¥ ) —F— = ZFFEAREN & W

IR Lo TREEIT) DO TH D, ZHUE, TO_FHOELORK—HREEN, R
E o mNcibE L) SO HBEL LV LLEIZE RN E NI D THD RE : ZOBREOR
XOEfES ERBIZ, MEHY),

When you take into account the surface area of the equipment and any other safety
considerations, the preliminary swab or rinse limits can be calculated. The final cleaning
limits chosen should not exceed this value.

WasOREREL, TOMOLZEEOZFBRELEZE S DL, THRNRAT T REWVIE) =
IRV A (Vv (BE) CkahiE ) OREMEEZFHET L Z LR D, BIR L 2Rk vt
HFREEIL, ZOEZE TIER B0,

1. Use risk management principles when determining maximum allowable carryover
calculations for residues of concern. Such limits should be based on toxicological
evaluation and documented in the form of a risk assessment.

BESNLEBMORKFEF Y ) —F— "= HEZRET LI, U A7 B
Rz S, 2o &9 RIREEIZFEEFARHMIC S, U R 73l T
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FSNDVLERD D,

Further guidance on calculating limits can be found in various guidance documents
such as the ISPE Baseline Guide Vol 7: Risk-Based Manufacture of Pharma
Products 2nd Edition.
PREEMEDF RIS 2 HISFEMAR T A Z A1E, ISPE N—R2F A > A F Vol 7:
Risk-Based Manufacture of Pharma Products 55 2 | 72 E D, $x 2 A X AEIC
STV,

VR :25/73TH KE]

documents such as the ISPE Baseline Guide Vol 7: Risk-Based Manufacture
of Pharma Products 2nd Edition.

PREEFEDFHICEET DFEMBR AT A ¥ Rid, TISPE R—ZRXF A T4
K Vol 7: Risk-Based Manufacture of Pharma Products 5 2 K] 72 ED
SESERNA X AXEIICERBINL TN D,

. Further guidance on calculating limits can be found in various guidance

HEHH

2 . Consider establishing alert limits in the event that HBEL derived cleaning limits are
significantly higher than historic cleaning limits (for example, 1/1000th of a dose
and 10 PPM).
7)== 7 ORFEAE (cleaning limits) 7> 53 730 7= HBEL (fteIc H-5 < BRFEFR R ;
Health Based Exposure Limits) |&, 727 U —=0 7 OREME (B 21X, &K5E&D
1/1000" & TN 10PPM) L0 678372 D iduy (GRE : LW ER &7 %) B BND,

Cleaning procedures that are capable of achieving better limits than those derived
from HBELs should continue to do so. Note that cleaning limits must also continue
to meet the visually clean criteria.

HBEL (ZHRT 2 UEHFIEL 0 bEN T IREMHE 2 L TE TW L 00FFIRIE, 51 &kt
TEITTLOMER DD, 7 ) —=V7REES, sl EHEHRER 7 U — I 02l
TS RTFIUTR RN EIZER SN,

3. Ensure the analytical methods used are capable of detecting residues at an acceptable
level below these limits. If this is not possible, improvements to the analytical
methods can be explored or alternative means of risk reduction should be considered
such as equipment dedication.

SN ITED, T O DOREEZ FEILFFAE LV OKREY 2R TtE 5 2
LGRS NI, TR ARARERIG G, O GIEOWHE LRI 50, a0
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b2 L0 ) 2 7 BBORBEFB AR T 2 RED D 5,

4 . Establish calculated cleaning acceptance criteria accounting for the cumulative impact
of residue from multiple shared equipment (the process train effect).
BROILAREER D OIRED O RFEN 28 (Tnk R bAoA ORE) #EEL
T, PR SNV A E 2 e D,

6 . It is reccommended that HBELSs be periodically reevaluated and the impact of any changes
on the overall cleaning validation program be assessed and documented.
HBEL (517 35 < BEFEFR SUE ; Health Based Exposure Limits) & TSR R L. Z DR
BRIV == T T haiHi L, CE RS TV LI RETH D,

[Fxx:26/37H KE]
11. Microbiological controls 54 EH

1. Ensure that equipment and facility design, operation, cleaning and maintenance will
appropriately control microbiological bioburden. Focus on preventative measures rather
than removal of contamination once it has occurred.

i M OV R% (equipment and facility) ODFX 2T (design) . JHHEL (operation), 7 U —=27 (JH&1{L)
K OME4 (maintenance) 13, FRAEMIFH) /S A 4 73—F 2 (microbiological bioburden) 7% Ji Y12 & Fl
THZEEMERLDET D, ODETCOIRAELE WEpo) HERORELIV BT LA, T
BHEEIXTIES (preventative measures) (ZfE A2 A HOELRETH D,

2. Use QRM principles to determine: QRM JRHIZEHA L CUAT2IRET S

a. the need for including microbiological and/or endotoxin contamination evaluation as
part of verification/qualification and on-going monitoring assessments.
HeEHOMERR (verification) / TEASIEREAMN (qualification) S ONH HHIZ2E=4 U > 7 3
(on-going monitoring assessments) D& L TO, #AEWFEN KO/ T
T N hF v Z S 5 2 & OBV

b. sampling locations in equipment, which should consider those locations or materials
that might be more prone to microbial growth.
RN OY > 7Y o Z &R, ZO@EATE. BEMDEIE L WEHT (locations) . H7E
(materials) DT ZERET XETH D,

c. the type, nature and scope of an ongoing environmental monitoring program.
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HEPEREE =XV 7 « 7 ar 7 AOFHE (type). MEE (nature), #iPH (scope),

3. Areas of special concern for microbiological considerations include the following.

WA ZANRHC BT NS ERIZIT, ROLOIRbDONRH 5,

a. Establish a maximum period of time that cleaned equipment can be held before use
without re-cleaning or re-sanitization (commonly referred to as clean hold time).
Demonstrate that the maximum allowable clean hold or storage time does not result
in microbial proliferation.

Vet LT 2 7 U —=27 (re-cleaning) F 721X F{HEE (re-sanitization) 3|24 FHATIC
PREFCE DRRWIM (—fRIC 27 U — ARFFRFR (clean hold time) & FEIEI D) A HENLT
Do WRFAR 7V — AR £ 7 RE R D EM OMIE 2 726 SN2 & 2%
AET D

b. Ensure that microbiological assessments are considered, as per risk management
principles, when assessing maximum campaign lengths.
Xy o R— \/@f%)\‘,ﬂ}q ft %Eﬁﬁﬁjﬂé (assessing maximum campaign lengths) 5%3@:(3:\ D74 Lff’

FFRNZHE » THAD FHRHMEN BB STV D Z L 2RI &I TH D,

Note — the microbiological considerations stated above may not be applicable for

some API products.

- ERLOBMAEWFERBEEEIL, —#o APL BEICI30EH Sy
a5,

c. Ensure that stagnant water is not allowed to remain in equipment after cleaning or use.
Equipment should be drained/dried before use or storage.
Vel iz oM R IEE NI KPR D I sl sz, BEIAEM I 501, £
IRET DRI P LA 2R L, R T 2 0ENH D,

d. Ensure that procedures are established for the appropriate handling of hoses. Hoses,
such as purified water hoses, are a known area of potential microbial contamination.
R 2 NI B D T D DFNADPHENL SV TND Z & R ST, FFERK A —
A8 EDIR— AL, WAEWHGRO AN H D Z ERMONTWDHETH D,

4. Ensure that any microbiological limits are scientifically justified.
A FRIBREME DS, BRI IES LS TWD Z & 2R T 5,
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53X :27/37HE FE]

12. General equipment cleaning considerations

WERDOT ) —=v TR D — R B EEE

Ensure all processing equipment is designed to facilitate cleaning and permit visual
inspection (where possible). Equipment should have smooth surfaces and be made of non-
reactive materials. Piping of the equipment should be sloped continuously to ensure

adequate drain ability of the lines. Dead legs should be avoided.

ETOT ot AAEREEE (processing equipment) (X, 7 UV —=V 7 WELTHY, £ LT (FHE7%
LX) BEA (visual inspection) WAL K I IZHKETTRE TH D, BIRIL, K2 FiF

(smooth surfaces) Cd ¥, FEFEMEDIE (non-reactive materials) THIE SN TNDLRETH S,
R DELE (piping) 13, £DT A UL OEYIZR R LA > (drain) HEHZRGET D X 512,
T DEELE 725> TWNDHREXTH S (should be sloped continuously) s 7 v K« Ly Z 130T 5 &
Thd,

Special consideration should be given to long transfer lines. Appropriate cleaning processes
will involve flooding the entire pipe to ensure contact with all surfaces. Turbulent flow is
generally preferred in terms of ensuring optimal cleaning. Consider ensuring there are
removable sections, where appropriate for the process, to evaluate the efficacy of the
cleaning process by visual, swab testing and/or rinse sample.

FEUWBIET A > (long transfer lines) 1%, FFRREENLETH S, @Y r ) —=7 - Futk
ATIE, TN TORMEMFEICEMMT DX 912, A THNORKEZEIE (involve flooding) =
5o BOERUEFZTIRT 2 LW O BLEN DX, —RICELRD I EN D, £D 7 vt ATl
RRARGEIE, 7V —=07 - et 2OFMEFHET 527201, B, AU 7 (&
D) LD, RO/ 3T, VR (EE) OV T E-oT MVALARERE Y v e
YD D R R D,

12.1 Cleaning agents: g —=v7Fl
1. When selecting cleaning agents, ensure that their composition is known. Preference
should be given to cleaning agents whose components have favorable toxicological
profiles and limits. Ensure that you are notified of any changes in composition of the
cleaning agent.
7Y —=2ZF| (cleaning agents) & EINT 5 & (X, TOMEED D> TWNWD Z & AR
Do MADFELWEW TR T 1 7 7 AV EHIlRZH 2 TV L WAl BT 5 BN H
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%o 7V ==V THOMBIZEENH >, TN EMEIZEMT 5,
2. Ensure that cleaning agents are easily removable.

I —= U JRINFHEICERETE 5 Z & 2R T 5,

Removal of cleaning agents is an important consideration in any

& cleaning validation program. Evidence should be available that

cleaning procedures will effectively remove cleaning agents to
HEFH below predetermined levels.

V== THROREZ, 7)== T RNV TF—=var IR sg
DMCBWTHERBRFHTHDL, 7V —=v7FHILY, 71—
= THRIDFTED L-VELF E THRMICERE SN D &V ) FEILS A
TFHRETHDLINEND D,

[JF3c:27,737 HI
12.2 Lastrinse: H&T9TE (ZrxA T UL R)

1. If water is used to perform the last rinse, ensure it is equivalent to or better than the
grade and standard of water being used at that stage of the process. Water quality
attributes (chemical, microbiological and endotoxin) should be appropriate for the
given application.

HLKERBEDOTTE (ZraFn - VrR) ZIT9OIMERTL2OTHUL, etk
ADEDOBEBETHEHENDKDO 7 L— REB IR L A% L TH 5 2 L 2R
ETHDH, KOWMERME (LR, BAEDTFH), =2 K FF ) 1E e DRI
UITHDHMEND D,

2. If the cleaning procedure requires a solvent as the last rinse, the quality of the solvent
should be appropriate.
HLZ V== 7 FIAT, HEDOTTE (astrinse) (ZHA (solvent) 2NLEERGGH
DEAND BT 22 b D LT XETH D,

12.3 Dedicated equipment and facilities EJH DO#EES L %1
The decision as to whether dedicated facilities or dedicated equipment are required
should be based on QRM principles and toxicological evaluation. It may be possible to
dedicate parts of equipment which are particularly difficult to assess or clean (e.g. filter
bags, gaskets or screens), while validating the remainder of the equipment train for

shared use. Refer to Good manufacturing practices guide for drug products (GUI-0001)
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for additional information.

B ORER F I XHEH OB B LN L D POWEIL, QRM (RE ) 27~ %A R) D
JECRN & FEVEREAM  (toxicological evaluation) (ZEDWTIT O MR H 5, FFICFHEC2 U — 1k
D3 L UWERER O %%(74w5*ﬂy7\ﬁxﬁyF\X7U%VﬁE)%$%KL\ﬁ
0 O RS R 51 (remainder of the equipment train for shared use) % 3LHFHTX 5
ININYF =T DHZEHAEED S LILRV, GRS DV TR, R3S o (E s 5L UE 7
4 R (Good manufacturing practices guide for drug products ; GUI-0001) % Z R I iv7=\,

Use QRM principles to determine cleaning validation requirements when using
dedicated equipment or facilities. Areas of concern include:

B OMEE - I3 iR 2 T 5541%. ORM JRRIZHHLTZ U —=7 « RYF—
3 OB ERET D, BESNDHEEIIKRD LB TH D

- microbiological considerations /4 2105 %2

* cleaning agent removal 7 U —=2 7 F|D[r%E

* potential product degradants and process impurities

AR 7B Y. B L O v 2EEO R
[z : 29,737 H]

13. Additional considerations for cleaning of API production equipment

RIREEREGR DV —= 7 DBMOEEHEH

1. Cleaning validation is a requirement to minimize cross contamination risks in the
production of APIs. Per risk management principles, such activities should be focused on

process steps that pose the greatest risk to product quality such as later stage intermediates

and final processing and handling stages.

Y —=27 « NYF—3 3 0%. API (Active Pharmaceutical Ingredient ; JiU3%) OFEIZBIT A
RXAGGED VA7 Z g/ PRICMA D120 DEMETH D, VAT « =32 VA FOFANCHE-
T, ZDO L9 RFEENT, 7ot 2ADOBEEFEO F A (ater stage intermediates) SOFFENN T (final

processing) 33 L OV Y B (handling stages) 72 &, B WEICHR KOV A7 #7637 m
T ABBICEAEZ Y TOLELD

2. In general, cleaning control and evaluation requirements for the final API production

processes should be equivalent to those required for finished dosage form manufacture.

For example:

MBI, AP (F3E) DORMELE 7 vt XfRD D 7 U —= 0 7 K OFEAML R I3 /&
DFEDEIE M EE IR N L[ THDMERH D
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il Z 1
a. relevant cleaning processes should be validated in accordance with a lifecycle

approach
MEd 227 ) —=27 « Tt R34 79 A 7 NDT7 T a—FI->TNITF— |

SNDLENRH D,

b. equipment should be designed in accordance with the same concepts as used for

finished drug products

P E I X A= 3K (finished drug products) (2 &40 5 O & [R] CHE&ICHE- T, #XEHS

NOREND D,

3. API cleaning processes normally involve significant use of solvents. In such cases:
APl ®2 V) == 7 « Trt A TiE, 8%, KREOEFNEH SN,
ZOEIRGETIE, UTO LD FHAEETD:
a. ensure the API is soluble in the agent being used for cleaning and rinse recovery
studies
ZDAPL X, 7 V== 7 KON U ATORINFZEICAE N & 2 FANCAE Th
52 L ZMERT D,
b. ensure the solvents used for the cleaning process, including the final rinse, are of
appropriate quality
TrAFTN e Vo REGT s ) —=v T - T a R S DRI )7
HDHZLEMRT D,
c. consider reflux or boil-out steps
B (reflux) ETZITEW (boil-out) D AT v T EHIRGTT 5,

Note: reflux or boil-out steps may be important when cleaning reactors and similar

equipment to ensure appropriate solvent contact with the entire product contact

equipment surface area. A reflux or boil-out step may also be included when
collecting a rinse sample for qualification, verification, or monitoring activities.
i, Bah & Bl 2 A E O R mFERIEDN

o UGER (reactors) <C[AIARDIEE & Vi3 D254
2. i@ (reflux) FZIIARANLT TR (boil-

WO RV OB 2 2 L 2R T 57201,
out ; Zilh) DAT v TINEBEIZRDGEND D, WHPERE (qualification) . L FIMETS
(verification) . F 72 IXEAIIEE (monitoring activities) D7=DIZ, U L AV TNV EINET S
EEIC, BIRETIRANLT U NORAT v TREENIHAELH D,
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[isc:30 737 H]
14. Additional considerations for cleaning validation of biotechnology processes

NAFT 7 ) ad—DFat R TOWREREECET 2N 72 & B EHE

1. The principles outlined in this document can generally be applied to the cleaning
validation of biotechnology processes as well.

ZOICETHH STV JFA

SRENC NS AT 7 Ja =Tk A0 ) —
T e R F—g b EHTE S,

—

2. Cleaning development programs need to consider removal of a large number of
substances such as media, proteins, acids, bases, salts etc
7)== 7O T v 7T X, B (media) |

EH'E (proteins). & (acids). Mk
(bases) M (salts) 72 & D,

SHOMEDIREEZET DHEND D,

3. Biotechnology cleaning processes often involve conditions that cause protein molecules
to denature or degrade so residual measurements are often performed using a non-
specific test method such as TOC.

NAFT I )ay—0r ) —=27 « FavR i, ¥ 7H

B0y DEVEFE - 1355 iR %
SIS ZTHRENGENDZ ENZNTD, R

AR EIT TOC (SRS - TOC) 72 & DI
FER AR JTTE  (non-specific test method) ZfEH L TEITSND Z DR LLH D,

4. Cleaning validation requirements for biological drugs should normally include a
microbiological and endotoxin assessment.

EMFNRF O 7 V—=0 7 - N F— g OB, B

. AR LT
R R OFMENZENDLERD D,

5. Validation of the cleaning of shared product-contact equipment should normally be
evaluated for each product and process.

ih & Bl 5 SR O 7 U —=

YITONY T g o0E, BE, BBl et
LR A LER B

6. Bracketing for similar products or equipment is acceptable, provided there is appropriate

justification that is based on sound and scientific rationale. Some examples include
B[ TR R 2R AR B FE DU =i B 22 Fm EE AU IE 24 (appropriate justification that is based on

sound and scientific rationale) 23& 2354, FL OB E 72 IIHMR T D7 T v T o7
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(bracketing) IFFFAINET, HlE LTIEHROLI LD H 5,

RIE: 797 v F U I FEIIOVWTUE, BAFEEo@Em (V) #5Boz b,

a. cleaning of fermenters of the same design but with different vessel capacity, used for
the same type of recombinant proteins expressed in the same or similar cell lines and
cultivated in closely related growth media
[F] CRGTCTd 2 DN EIA BN I DR OV, Zihid, [ CE3mEommiakk
TRI I, B U/ ThREE S c R CHHOMBL 2 & o~ 7 I
Mansd

b. for multi-antigen vaccines, use of a representative antigen (or combinations of them)
when validating the same or similar equipment.
BEOHRNG722 T 7 F AAZOWTL, WU EIEMOMaSRZ Y 7 — b 55
(2. RERRPUR (72326 0fAGbhtE) 2T 5

7. QRM principles should be used in setting appropriate limits for carry over taking into
account the manufacturing process and the stage of manufacture.

Stringency of limits may increase through the purification process.

WEOT vt R EREEDEME (stage of manufacture) Z#EE LT, ¥+ U —AF— " —DiiEl)
RREEZREST HDBRZIE. QRM (BB Y 22 - ~x VA b)) JAlZ T 205D 5 5

a. Bulk Manufacture: Carryover calculations may not be applicable for bulk
manufacture where the specific product residues may be present at low
concentrations or it can be demonstrated that the cleaning conditions render the

product permanently inert.

SNV BUE - R ORGIRE W IMEIREE TEET 2 ATREM D & 255 £ 72130

FARIZ D B DIAKABNTATEMEIZ 72 5 (render the product permanently inert) = & 2392
RESND5E, Fv ) —A— " —5t5E, L7 BGEITEH TE RWEERH
éo

b. Formulation and Final Filling: Limits are calculated based on an HBEL that has

been established from a toxicological assessment.

T5 LB TEE:  BREEMEIE, Bt~ & fES2 S 7z HBEL (ZHEDWCRHR Y ATRE
Thd

[JF3C: 30,737 HDO#]
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[ - 31,737]
Appendices fJEZE

Appendix A — Prevention of cross-contamination 22 XJ54:MD 51k

The following guidance is taken from PIC/S - Guide to Good Manufacturing
® Practice for Medicinal Products Part 1, Chapter 5 [PE 009-14 (Part 1)]
% # Db R 2 44 £ 2%, Guide to Good Manufacturing Practice for
Medicinal Products Part 1, Chapter 5 [PE 009-14 (Part 1)] 7>5HVIAATZ S
DTH D,

5.21 The outcome of the Quality Risk Management process should be the basis for determining

the extent of technical and organisational measures required to control risks for cross-
contamination. These could include, but are not limited to, the following:

fE VAT R DA OT R ARRIE, RXIGHO U R 7 ZHET 5T b= ia
Y KX ORI R OHIPH AR ET DT OO EMEL T L& Th D, ZALIZIFKRDO D
MEENDD, THETRESND SO TR,

Technical Measures 27T HY %5

i | Dedicated manufacturing facility (premises and equipment);
BHORLERR Gl & OHds)

it | Self-contained production areas having separate processing equipment and separate
heating, ventilation and air-conditioning (HVAC) systems. It may also be desirable to
isolate certain utilities from those used in other areas;

MSE U7z 7 m - ZALERAEE LS L7225, K, 299 (HVAC) v A7 A% 2 72 A 05
FILDOAEFET Y T, FFED2—T 4 VT 4 ZMOTIRTHEA S TWD O SEEST 5
ZEBEFLVWREALH D,

iii | Cleaning verification after each product campaign should be considered as a
detectability tool to support effectiveness of the Quality Risk Management approach for
products deemed to present higher risk;

FRIL X v o _X—= B D7 ) — = T OfEGERIRERR (cleaning verification) %, @&V A7 & Hip
ENHHFICHLTO, HEY AT - w32 VAL NOT T a—FOFNEEZET D720
DOFEHY —/L (detectability tool) & L TCEEINDIMENH D, ;

iv | Depending on the contamination risk, verification of cleaning of non-product contact
surfaces and monitoring of air within the manufacturing area and/or adjoining areas in

order to demonstrate effectiveness of control measures against airborne contamination or

contamination by mechanical transfer ;
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ZEHIPE T B (airborne contamination) . 5 72 [IHEMAN 72 B35 (mechanical transfer ; A 7 =H/1 + KT >
27 7) A K DIGYUTHT 5 HHHEE  (control measures) DA NNEE EFFT 5 2 L%, H5YLY
A (contamination risk) . [HLELIEREARIE D7 U — =2 7 OIEHEIEOKGHIMETS  (verification
of cleaning) |, K& O THUEXIEN KOV T, FOKBONDELRET=X 1 7| ITRK&EL
BIFT %,

Specific measures for waste handling, contaminated rinsing water and soiled gowning;
FEEM OTAR N, 1B L72 ) AK, KOV, 1GIVTEAEEEA (soiled gowning) (2D T DFETE
WALEL,

vi

Recording of spills, accidental events or deviations from procedures

WD amRy (spills), BIEHI72FHE (accidental events) F 721X, FNAN O O A FedkT 5,

vil

Design of cleaning processes for premises and equipment such that the cleaning processes in

themselves do not present a cross-contamination risk ;
V== 7 s Tk ZAAENEIGGO Y A 25| RSN K DI, Hiids JUR
OV 7 vt A2 X1 5,

viil

Design of detailed records for cleaning processes to assure completion of cleaning in
accordance with approved procedures and use of cleaning status labels on equipment and
manufacturing areas;

KRINTFIEAE ST V== TR T LI L2kl 270D, 7 ) —=27
7'at A OFEMLEERORG, KOOSR BIOETZ Y T 07 V== TIZONWTD AT

— AT YL (R L) OfF

X

Use of common general wash areas on a campaign basis;

Fy = e X=2TO, HEHO—RIGTENH O]

Supervision of working behaviour to ensure training effectiveness and compliance with the

relevant procedural controls.
N L—= 2 T ORI L BET D FIEE R ONES 2 #2572 OIEEITBI OB,

xi

Minimizing the risk of contamination caused by recirculation or re-entry of untreated or

insufficiently treated air;

RALER (untreated) T 72 1T A0 ICABE S 372225 (insufficiently treated air) 0D P B
(recirculation) F7ZIXFFEA (re-entry) (T X > THIEE Z SNDHIHEYD Y A 7 Z i/ MRIZH 2

%!

o

xii

Use of automatic clean in place systems of validated effectiveness;

BRMEN AN F— N INT-HEIEBEDEE S A7 2 (automatic clean in place systems) Of#

xiil

For common general wash areas, separation of equipment washing, drying and storage areas.

— XA 7R PR ) TS LI, BRSO, M. RE O EE,

RCHIz
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Organizational Measures FE&E 7250

i. | Dedicating the whole manufacturing facility or a self-contained production area on a

campaign basis (dedicated by separation in time) followed by a cleaning process of
validated effectiveness;

SR 2R E 7213 H CoekERIAEPET U T (self-contained production area) % & Y L/ X—1 -
N—Z2CHAEL (FFEFICOBEL THAL) | ZORICEDER Y F— Itk
Bt 2Ax2FE T 5

ii | Keeping specific protective clothing inside areas where products with high risk of cross-

contamination are processed;
RXIERDFNY A7 R Ml 2 7 a v 204 5545, £ OXIRONEITo
TWRIBHO Y A BE NPT SN ) TNICREE O #ERE E T 2,

iii | Cleaning verification after each product campaign should be considered as a detectability

tool to support effectiveness of the Quality Risk Management approach for products

deemed to present higher risk;

BT v =D T Y == 7 OREGRIERIE, U A7 B E RS H K
IR DME Y A7 « R AL b« 77 @ —F (Quality Risk Management approach) D %

PeAR— b oY — e LTEETLHIHNERD D,

iv | Depending on the contamination risk, verification of cleaning of non- product contact

surfaces and monitoring of air within the manufacturing area and/or adjoining areas in
order to demonstrate effectiveness of control measures against airborne contamination or
contamination by mechanical transfer ;

(GREE : ARTHIZ, EMERBIIRASHERP DT, FXERIDBHPILETHD)
1HY ) A7 U T, ZERURYE F T I3 2512 K 75 5%cxt LT, BHEEEOH
M FERET D70, G Y TR IO E B U 7N O IR SR o Y
LERDE=FY 7 & fERd (verification) T2 6D ThH D,
v | Specific measures for waste handling, contaminated rinsing water and soiled gowning;
PR DOIEL, 155 S IR EK, ROV U x4 % BARR) 22 H i

vi | Recording of spills, accidental events or deviations from procedures;
ZiENn (spills) | fE3A 72 35 (accidental events) . E£721% [FNES O D EcEk,

vii | Design of cleaning processes for premises and equipment such that the cleaning

processes in themselves do not present a cross-contamination risk;
Vel 7 v 2R QIR EBRDO V) A7 25| E 2 SRV DI, figkds K ORAE OV
Tatv A ERET 5,

viii | Design of detailed records for cleaning processes to assure completion of cleaning in
accordance with approved procedures and use of cleaning status labels on equipment
and manufacturing areas;

KR SNV FNAAHE > THAENITET L7c 2 & R D72 O DOWH 7 1 & X OFEM7R
FROFEr, B IO OIS U 7 OBk 7 ~ L O,
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ix | Use of common general wash areas on a campaign basis;

Fy o RN— e R—= 2 TOHHO RGN OF| .,
X Supervision of working behaviour to ensure training effectiveness and compliance

with the relevant procedural controls.

No—=27 () OBEME (effectiveness) KO, BAE T2 FINEEBLDNAST 2 EfR 75

T2 O DIVEFEITEN DS (supervision of working behaviour) ,
[ : 31,737] RIE : PRI EM ARSI E ThH D720, RXOHBEITDRN -1,

Appendix B — Glossary &

Acronyms 7 7 B = A (R EXFE» 625 HE)

RXPITIE, ZLOERPFELET., 47, KXCESESHRELTTEW,

API: Active pharmaceutical ingredient {54 % 52 sl /7
GMP: Good manufacturing practices i iF fl5d i 46
HBEL: Health based exposure limit {52 555 < W R AE
ICH: International Council for Harmonisation [5G 5] [ 5
PDE : Permissible daily exposure, — [ 15 5145 it
PIC/S : Pharmaceutical Inspection Co-operation Scheme
[ S A ZR U T e OV B A 2R A ) A 30—
QRM: Quality risk management /& U A7 « w31 AL |
TOC: Total organic carbon =47 H& (A% 5%

TTC: Threshold of toxicological concern {1 &

u>

N

|
P

[

apl
hu(

Terms

These definitions explain how terms are used in this document, as well as in the annexes
(unless otherwise specified). Definitions cited directly from other documents are noted in
brackets at the end of the definition. If there is a conflict with a definition in the Food and
Drugs Act or Food and Drug Regulations, the definition in the Act/Regulations prevails.
ZDOXEB IO FFICHEEDRWIRY) THENEDO L) IHEH I E#HHT 5,
DXL ENSEREG I L ERIT, EROREITFINAIZEEH L THD

H LEMEEKMLE (Food and Drugs Act) F 7213 & MmIESE G HLH] (Food and Drug Regulations) @
EFREFETLHHEE, B BUOERNELESND,

(FRIE : FRERAE OFEF ) TEIAH (LUFOMREDER) &, MORRISCE & DR 72 ik - #EZ1T 2
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RODT, HREEMET 5,)

Drug — Includes any substance or mixture of substances manufactured, sold or represented for use in: the
diagnosis, treatment, mitigation or prevention of a disease, disorder or abnormal physical state,
or its symptoms, in human beings or animals, restoring, correcting or modifying organic
functions in human beings or animals, or disinfection in premises in which food is
manufactured, prepared or kept;

(Section 2 of the Food and Drugs Act)

Ey (Drug) -

From Division 1 A of the FDR;

(2) In this Division and in Division 2, drug does not include any of the following:

(a) a dilute drug premix;

(b) a medicated feed as defined in subsection 2(1) of the Feeds Regulations, 1983;

(c) an active ingredient that is for veterinary use and that is not an active pharmaceutical
ingredient;

(d) an active pharmaceutical ingredient for veterinary use that is not required to be sold
pursuant to a prescription and that is also a natural health product as defined in
subsection 1(1) of the Natural Health Products Regulations;

(e) a drug that is used only for the purposes of an experimental study in accordance with a

certificate issued under section C.08.015.
Fabricate — “To prepare and preserve a drug for the purpose of sale.” (C.01A.001)

Permissible daily exposure — The PDE represents a substance-specific dose that is
unlikely to cause an adverse effect if an individual is exposed at or below this dose
every day for a lifetime. (PIC/S PI 046-1)

Threshold of toxicological concern - The TTC represents the genotoxic impurity
exposure level associated with a theoretical cancer risk of 1 additional cancer in
100,000 patients when exposed over a life time. (PIC/S PI 046-1)

Validation — A documented program that provides a high degree of assurance that a
specific process, method, or system will consistently produce a result meeting pre-

determined acceptance criteria. (ICH Q7)
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Appendix C f7/§Z C- References SCHR
Laws and regulations 754 & O A

Food and Drugs Act

laws. justice.gc.ca/eng/acts/F-27/

Food and Drug Regulations
laws.justice.gc.ca/en/F-27/C.R.C.-C.870

Health Canada guidance documents

Good manufacturing practices guide for drug products (GUI-0001)

https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-

enforcement/good-manufacturing-practices/guidance-documents/gmp-guidelines-

0001/document.html

Annex 4 to the Current Edition of the Good Manufacturing Practices Guidelines - Veterinary

Drugs (GUI-0012)

www.canada.ca/en/health-canada/services/drugs-health-products/compliance-

enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-

guidelines-veterinary-drugs-0012.html

Annex 7 to the Good Manufacturing Practices Guide for drug products - Selected non-

prescription drugs (GUI-0066)

https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-
enforcement/good-manufacturing-practices/guidance-documents/annex-7-good-

manufacturing-practices-guide-drug-products-selected-non-prescription-drugs-0066.html
International guidance documents

ASTM E3106 - 18el Standard Guide for Science-Based and Risk-Based Cleaning Process

Development and Validation =~ www.astm.org/Standards/E3106.htm

ICH M7 - Genotoxic Impurities - Assessment and Control of DNA Reactive (Mutagenic)

Impurities in Pharmaceuticals to Limit Potential Carcinogenic Risk

www.canada.ca/en/health-canada/services/drugs-health-products/drug-
products/applications-submissions/guidance-documents/international-conference-

harmonisation/multidisciplinary/m7r1-notice.html

ICH Q2 - Validation of Analytical Procedures: Text and Methodology

Rohick, $< OBRIFELET, 4P, FKICESSMRE LTS, (B Plarmabio Fuakani


http://www.picscheme.org/en/publications?tri=gmp
https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/gmp-guidelines-0001/document.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/gmp-guidelines-0001/document.html
https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/gmp-guidelines-0001/document.html
http://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-guidelines-veterinary-drugs-0012.html
http://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-guidelines-veterinary-drugs-0012.html
http://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-guidelines-veterinary-drugs-0012.html
http://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-guidelines-veterinary-drugs-0012.html
http://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-guidelines-veterinary-drugs-0012.html
http://www.astm.org/Standards/E3106.htm
http://www.astm.org/Standards/E3106.htm
http://www.astm.org/Standards/E3106.htm
http://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/international-conference-harmonisation/multidisciplinary/m7r1-notice.html
http://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/international-conference-harmonisation/multidisciplinary/m7r1-notice.html
http://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/international-conference-harmonisation/multidisciplinary/m7r1-notice.html
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www.canada.ca/en/health-canada/services/drugs-health-products/drug-
products/applications-submissions/guidance-documents/international-conference-

harmonisation/quality/validation-analytical-procedures-text-methodology.html

ICH Q3A - Impurities in New Drug Substances

www.canada.ca/en/health-canada/services/drugs-health-products/drug-
products/applications-submissions/guidance-documents/international-conference-

harmonisation/quality/impurities-new-drug-substances-topic.html
ICH Q3B - Impurities in New Drug Products

www.canada.ca/en/health-canada/services/drugs-health-products/drug-
products/applications-submissions/guidance-documents/international-conference-

harmonisation/quality/industry-impurities-new-drug-products-topic.html

ICH Q3C - Impurities: Guideline for Residual Solvents

database.ich.org/sites/default/files/Q3C-
R6_Guideline ErrorCorrection 2019 0410 0.pdf

ICH Q3D - Guideline for Elemental Impurities

database.ich.org/sites/default/files/Q3D-
R1IEWG Document Step4 Guideline 2019 0322.pdf

ICH Q7 - Good Manufacturing Practice Guide for Active Pharmaceutical Ingredients
database.ich.org/sites/default/files/Q7 Guideline.pdf
ICH Q9 - Quality Risk Management

www.canada.ca/en/health-canada/services/drugs-health-products/drug-
products/applications-submissions/guidance-documents/international-conference-
harmonisation/quality/adoption-international-conference-harmonisation-technical-

requirements-registration-pharmaceuticals-human-use.html
ISPE Baseline Guide Vol 7: Risk-Based Manufacture of Pharma Products

ispe.org/publications/guidance-documents/risk-mapp-management-plan

Pharmaceutical Inspection Cooperation Scheme - Guideline on exposure limits -

Guideline on setting health based exposure limits for use in risk identification in the

manufacture of different medicinal products in shared facilities (Pl 046-1)

Pharmaceutical Inspection Cooperation Scheme - Questions and answers on
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implementation of risk-based prevention of cross-contamination in production and
‘Guideline on setting health-based exposure limits for use in risk identification in the

manufacture of different medicinal products in shared facilities’ (PT 053-1).

Pharmaceutical Inspection Cooperation Scheme - Guide to Good Manufacturing

Practice for Medicinal Product Annexes [PE 009-14(Annexes)]

www.picscheme.org/en/publications? tri=gmp

Pharmaceutical Inspection Cooperation Scheme - Guide to good Manufacturing
Practice for Medicinal Products Part I, Chapter 5 [PE 009-14 (Part 1)]

www.picscheme.org/en/publications?tri=gmp

Pharmaceutical Inspection Cooperation Scheme - Recommendations on Validation
Master Plan, Installation and Operational Qualification, Non-Sterile Process
Validation and Cleaning Validation (PI 006-3)

www.picscheme.org/en/publications?tri=gmp

VICH GL 18 — Residual solvents in new veterinary medicinal products, active

substances and excipients (Revision)

www.canada.ca/en/health-canada/services/drugs-health-products/veterinary-

drugs/legislation-guidelines/guidance-documents/vich/vich-guidelines-adopted-

canada.html

“Cleaning validation guide” (End of File : 2025.04.05)
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About this document = ®3E (GUI-0028) 22T

1. Purpose HH) Cleaning validation guide

This document is for anyone involved in
pharmaceutical, biological and radiopharmaceutical
fabrication and packaging activities for drugs sold in

Canada, including:

+ regulated industry

* inspectors and evaluators

It provides guidance on cleaning validation. It will

help you understand and comply with Part C, Canadi

Division 2 of the Food and Drug Regulations (the

Regulations).

This guide is also intended to establish inspection consistency and uniformity with respect
to equipment cleaning procedures. Principles incorporated in international guidance have

been taken into account when preparing this document.

2. Scope i &

This guide addresses special considerations and issues when validating cleaning
procedures for equipment used to fabricate and package:
active pharmaceutical ingredients (APIs)
* pharmaceuticals
* radiopharmaceuticals
biological drugs

* veterinary drugs

It covers validation of equipment cleaning for:
+ the removal of residues associated with products used in the previous production
run, such as active ingredients, breakdown or by-products of concern,
intermediates, residues of cleaning agents, and processing agents

* the control of potential microbial contaminants

Additional guidance on cleaning validation for certain veterinary drugs and Categoty
IV drugs can be found in these Health Canada guidance documents:
* Annex 4 to the Current Edition of the Good Manufacturing Practices

Guidelines - Veterinary Drugs (GUI-0012)

i

AROCHITIE,
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Annex 7 to the Good manufacturing practices guide for drug products -

Selected non-prescription drugs (GUI-0066)

While this document is about cleaning validation, the following references on
impurities from the International Council for Harmonisation (ICH) may also be
useful:
+ ICH M7 - Assessment and Control of DNA Reactive (Mutagenic) Impurities in
Pharmaceuticals to Limit Potential Carcinogenic Risk
ICH Q3A - Impurities in New Drug Substances
+ ICH Q3B - Impurities in New Drug Products
ICH Q3C - Impurities: Guideline for Residual Solvents [ | ICH Q3D -

Guideline for Elemental Impurities

3. Introduction [Z U ®IZ

These guidelines interpret the requirements for good manufacturing practices (GMP) in
Part C, Division 2 of the Regulations. They were developed by Health Canada in
consultation with stakeholders.

Guidance documents like this one are meant to help industry and health care
professionals understand how to comply with regulations. They also provide guidance to
Health Canada staff, so that the rules are enforced in a fair, consistent and effective way
across Canada.

Health Canada inspects establishments to assess their compliance with the Food and
Drugs Act (the Act) and associated regulations. When Health Canada conducts an
inspection, inspectors will use this document as a guide in assessing the site’s

compliance with GMP requirements with respect to equipment cleaning.

These guidelines are not the only way GMP regulations can be interpreted, and are not
intended to cover every possible case. Other ways of complying with GMP regulations
will be considered with proper scientific justification. Also, as new technologies emerge,
different approaches may be called for. This document builds on other international

guidance (see References)

Guidance documents are administrative and do not have the force of law. Because of
this, they allow for flexibility in approach. Use this guide to help you develop specific
approaches that meet your unique needs.
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Guidance WA % A

4. Principles J& HIl

%

Cleaning validation is performed to ensure that the equipment cleaning process will
consistently reduce the possibility of cross contamination via carryover in a drug
manufacturing process. It provides documented evidence that an approved cleaning
process will reproducibly remove previous products, by-products of concern or cleaning
agent residues that may remain on the equipment to below scientifically set limits. These
limits are calculated based on safe threshold values, which are determined by

toxicological evaluation.

All cleaning processes for product contact equipment should be validated in accordance
with Quality Risk Management (QRM) principles. Consideration should also be given to
non-contact parts from which product may migrate. These should be based on risk.
Remediation actions must be implemented when a cleaning process is not capable of
consistently producing adequate results. Examples of remediation actions include
improved cleaning procedures and equipment/facility dedication. Continued cleaning
failures and/or testing until clean (i.e. continually cleaning and testing until acceptable

results are achieved) are not acceptable.

It is also important to demonstrate that the facility and equipment are designed, cleaned

and used in a manner that will prevent microbial contamination of products.

4.1 About safe threshold values

It is Health Canada’s intention to align with guidance adopted July 1, 2018 by the
Pharmaceutical Inspection Co-operation Scheme (PIC/S) on use of toxicological
evaluation in setting Health Based Exposure Limits (HBEL). With this approach, an
evaluation of all pharmacological and toxicological data should be undertaken by a
qualified person to determine a safe daily threshold value, such as Permissible Daily
Exposure (PDE) or Threshold of Toxicological Concern (TTC).

The PDE represents a substance specific dose that is unlikely to cause an adverse effect

if an individual is exposed at or below this dose every day for a lifetime.

TTC represents the genotoxic impurity exposure level associated with a theoretical
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cancer risk of 1 additional cancer in 100,000 patients when exposed over a lifetime.

Definitions are from PIC/S Guideline on exposure limits - Guideline on setting health

based exposure limits for use in risk identification in the manufacture of different

medicinal products in shared facilities (Pl 046-1).

Additional information can be found in the following question and answer document

published by PIC/S.

Questions and answers on implementation of risk-based prevention of cross-

contamination in production and ‘Guideline on setting health-based exposure limits for

use in risk identification in the manufacture of different medicinal products in shared

facilities’ (PI 053-1).

The HBEL, such as the PDE or TTC, can then be used in risk identification and
justification of maximum safe carryover limits into the next product. Other approaches to
determining health based exposure limits may be considered acceptable in accordance
with QRM principles and if scientifically justified.

It should be noted that the PIC/S Guideline also states that the PDE and ADE (Allowable

Daily Exposure) are effectively synonymous.

5. Applying QRM principles to control cross-contamination risks

RXJBEYY 27 OEED - QRM JRAIDEH

You have an obligation to prevent the cross contamination of drugs. This is achieved by
developing a contamination control strategy, which will include designing and
establishing appropriate controls of the premises, equipment and all associated processes.
It should be recognized that equipment cleaning is only one of many measures that
should be taken to control risk of cross-contamination in a multi-product facility or on

equipment proposed to be shared.

1. Actions should be taken on a level proportional to the identified risks e.g. greater control
is required for products with lower HBELSs.
2. All potential sources of cross contamination should be assessed via a documented QRM
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process. The QRM process should evaluate risks based on scientific knowledge and
assessment, and determine measures that can be taken to reduce those risks.

3. The outcome of the QRM process should be the basis for determining the extent of the
technical and organizational measures required to control risks for cross-contamination.
Refer to Appendices of this document for a list of technical and operational measures to

consider.
4. Measures to prevent cross-contamination and their effectiveness should be reviewed

periodically according to set procedures.
5. If the QRM process confirms that the drug can safely be made on shared equipment,

validate any equipment cleaning process(es) to be used.

Additional information on QRM can be found in ICH Q9 - Quality Risk
Management and ASTM E3106& - 18e1 Standard Guide for Science-Based and
Risk-Based Cleaning Process Development and Validation.
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6. Cleaning validation masterplan 7V —=27 « RJF— g « vAH « ST

You should maintain a Cleaning Validation Master Plan (or equivalent document) to outline

the general cleaning validation policies at your site.

1. Product and equipment may be grouped in accordance with QRM principles:
BEROHERIL. QRM OFRICHS TI/A—TBIFT5Z L RFRETH S,

a. You may choose to conduct cleaning validation studies on all products at the facility or on
worst case products only (the product family approach). You must stipulate and justify, as
required, which approach is being used in the Cleaning Validation Master Plan. If a worst

case approach is being used, you should document:

Additional information on QRM can be found in ICH Q9 - Quality Risk Management and
ASTM E3106 - 18el Standard Guide for Science-Based and Risk-Based Cleaning Process
Development and Validation.

"1 the methodology/scientific rationale used in determining the worst case products

"] the actual worst case products including a listing of all products deemed to be represented

by the identified worst case products

HBEIH
Examples of factors that can be included in the assessment of worst case products include:
"] HBEL of the residue [ difficulty in cleaning or product cleanability [] solubility of
residues in cleaning agents and cleaning solvents [] physical characteristics of the product,
active substance or excipients [] past experience (for example during development and with
similar products) It should be noted that there may be multiple worst case products. For
example, an insoluble product with a high HBEL value may be the most difficult product to
clean but not necessarily worst case compared to a partially soluble product with a low
HBEL value.
b. You may choose to conduct cleaning validation studies for all equipment or by grouping
similar equipment, such as ‘like for like’ equipment. A representative approach is only
suitable if equipment is equivalent in terms of size, design, function, cleaning procedure

and cleanability. If there are any differences in equipment, the proposal to group them
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should be based on data. If an equipment grouping approach is being used, you should
document:

"] the approach/scientific rationale by which equipment were grouped together

"1 the listing of all equipment in each group, identifying the equipment in each group that is
considered to be worst case, with proper justification.

2. All cleaning processes must be equivalent if cleaning validation studies are to be conducted
following a worst case product and/or equipment grouping approach.

7. Cleaning validation lifecycle approach
Validation, in a lifecycle approach, involves the collection and evaluation of data throughout
the product’s lifecycle. Learnings from each phase are critical in ensuring appropriate
controls are established. Refer to section 7.2: Phase 2 - Cleaning process qualification for
additional information.

For cleaning validation, the lifecycle approach normally involves the following phases:

] Phase 1 - Cleaning process design and development: Develop effective cleaning procedures in
a controlled and documented manner prior to implementation.

] Phase 2 - Cleaning process qualification: Evaluate cleaning processes to ensure they are
effective and reproducible. Cleaning process qualification studies involve conducting
cleaning verification assessments a predetermined number of times under specified
conditions.

] Phase 3 - On-going monitoring: Ensure cleaning procedures remain effective and controlled
via an ongoing monitoring program.

It is important to differentiate between three important terms with respect to where they fit into
the overall cleaning lifecycle approach.

Cleaning verification refers to the gathering of evidence through an appropriate analytical
method after each batch/campaign to show that the residues of concern have been reduced
below pre-defined carryover limits derived from scientifically set safe threshold levels.
Cleaning verification refers to an individual cleaning and sampling exercise or study to assess
equipment cleanliness and is used throughout the lifecycle approach. Cleaning verification
studies should be conducted in accordance with an established cleaning procedure or a
protocol. Sampling requirements during a cleaning verification study should be, at a
minimum, equivalent to those during the cleaning process qualification phase.

Cleaning process qualification refers to a defined phase within the cleaning validation
lifecycle, which demonstrates that the cleaning process is robust and reproducible. It will
normally be comprised of multiple cleaning verification runs/studies for all equipment
involved in the cleaning process qualification study.

Cleaning validation refers to the overall validation program, from the development stage all
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the way through the ongoing monitoring stage. The cleaning validation program is

comprised of appropriately controlled cleaning procedures and having sufficient data to

demonstrate their effectiveness.

Figure 1 — Overview of the cleaning validation program
7.1 Phase 1 - Cleaning process design and development

Cleaning procedures should be developed in a controlled manner in accordance with QRM
principles and tools to ensure cleaning processes are effective and reproducible. Factors
that can influence cleaning effectiveness should be identified and controlled.

1. Appropriate effort and resources need to be applied when designing and developing
cleaning processes. This could include laboratory, material coupon, bench top or pilot
scale trials through to commercial scale trials.

2. It is important that potential issues that could impact the effectiveness and
reproducibility of cleaning processes be considered when developing new or revised
cleaning processes. Items for consideration include:

a) Understand the chemical and physical properties of the actives, excipients and by-
products or degradants. This knowledge is required to help determine which
cleaning agents, solvents and cleaning process parameters would be most
appropriate. It should be noted that by-products can also be created through
interaction with the cleaning agents and solvents.

b) Review the design of the equipment. Consider engineering drawings, experience of
maintenance and cleaning personnel, examination of disassembled equipment in the
clean and dirty state to establish areas at risk for residue accumulation or migration.
Pay attention to materials of construction for equipment parts, their smoothness, and
evaluate any differences these substrates have on residue removal. All sampling sites
should be appropriately justified. This is an important consideration during product
scale-up, as equipment size and design should be evaluated.

¢) Evaluate any risk for endotoxin contamination or microbial proliferation in
susceptible products through incoming materials, usage, handling, hold times and
storage. Evaluate whether any additional disinfection or endotoxin control steps are
required after equipment storage, where appropriate.

d) Determine whether any variation in raw materials might affect cleanability.

e) Examine the environment in which the cleaning is proposed to be conducted. Ensure
suitable facility and environmental controls are in place to facilitate required

cleaning, contact time and drying, and to prevent any potential for cross

contamination.
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3. All cleaning process elements, parameters and controls such as cleaning agents, solvents,
critical cleaning parameters (time, temperature, pressures, and action such as scrubbing,
soaking, circulating or reflex) should be scientifically established. Specific challenge
trials may be required. The goal is to identify critical cleaning parameters and understand
the impact of variability of such parameters on cleaning performance.

4. Document learnings during the cleaning development process to ensure knowledge
transfer, and use them to construct a detailed cleaning procedure. Use risk assessment
tools to identify any potential risks with respect to the cleaning procedure and make the
necessary adjustments.

5. You should have confidence that cleaning procedures will be effective and reproducible
in full/commercial scale equipment. Cleaning verification(s) may be done in full-scale
equipment as the last step of cleaning process design and development to confirm
understanding of the effectiveness of the proposed cleaning process. See 7.2.1 Release of
equipment for guidance about release of commercial equipment used for cleaning
verification studies.

6. The outcome of the cleaning design and development process should be a defined
cleaning process that is both reproducible and effective. 7.1.1 Control of manual cleaning
processes
Ensuring operator consistency is one of the biggest challenges in a manual cleaning
program. The QRM evaluation should clearly identify steps required to ensure both
consistency in how the procedures are conducted and the overall outcome of the cleaning
validation process.

Ensure manual cleaning procedures are consistently performed by doing the following:
1. Have adequately detailed instructions and establish range/value of the applicable critical
process parameters:
(] detailed disassembly instructions
[ sequence of the cleaning steps
] cleaning agent to be used and its concentration
U] cleaning agent application means (e.g., soaking or scrubbing)
'] contact time
] temperature of the cleaning solutions or rinses
U] rinsing techniques (i.e., pre-rinses, soaking, flushing, times and pressures)
] method of drying
2. Establish and maintain operator training programs, which may include certification
requirements based on risk. It is not acceptable to repeatedly justify cleaning failures on

inappropriate cleaning techniques such as operator error, as this indicates inadequate
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control.
3. Ensure that cleaning procedures and critical parameters are adequately documented and

verified, where appropriate. Records should be sufficiently detailed to confirm the
completion of key steps in the cleaning process.
4. Verify that calibrated measuring devices (such as timers, temperature probes, dosing pumps

and flow meters), if required, are used.

7.1.2 Control of automated cleaning processes

Control automated cleaning equipment (e.g. Clean-In-Place) and processes as follows:

1. Have adequately detailed procedures describing the automated cleaning process, controls
and requirements such as equipment preparation or disassembly, and loading patterns.

2. Qualify equipment used for such cleaning and verify that all product contact surface areas
are being appropriately contacted by the cleaning/rinsing agents.

3. Ensure that appropriate calibration and maintenance programs are established and
maintained.

4. Define cleaning sequences including all temperatures, concentrations, valve openings,
spray rates, pressures and volumes. It is also important to ensure that cleaning sequences
controlled by automated recipes are appropriately protected against unapproved or
uncontrolled changes.

5. Monitor critical control points and parameters with appropriate sensors and alarms to
ensure the process is highly controlled. Critical alarms should be identified and regularly
checked or verified. Procedures should outline steps to be taken in response to such
alarms.

6. Ensure cleaning sequences and data, including alarms, are appropriately controlled and
reviewed.

7.2 Phase 2 - Cleaning process qualification

1. You may begin a cleaning process qualification study once you have a fully defined
cleaning process. This can be before the start of commercial production if equipment,
batch sizes, and formulation/operating parameters are not subject to change. The cleaning
process qualification study is normally started when commercial production is initiated.

2. Conduct cleaning process qualification studies for all products, or worst case products if a
product family approach is used.

3. Use QRM principles to determine the extent and scope of cleaning process qualification
requirements.

a. Determine the number of cleans to be assessed using a documented risk assessment. Although

a three-clean assessment has long been the industry norm, your risk assessment may result
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in a recommendation to evaluate a different number of cleans.

b. Although worst case challenge testing should be evaluated during the cleaning process design
phase, it may be appropriate to verify critical process parameter limits during qualification
studies. Examples of challenge testing may include minimum detergent contact time,
minimum or maximum temperatures and minimum rinse time/volume/pressure. Worst case
challenge testing is of particular importance when manual cleaning systems are employed.

c. Operator variability should also be assessed, particularly when manual cleaning processes are
being used.

4. Document the cleaning process qualification requirements in a protocol. The protocol should
include:

a. objective and scope of the cleaning qualification exercise

b. responsibilities for performing and approving the qualification study

c. description of the equipment to be used for the process and for cleaning

d. references and descriptions of the cleaning procedures and parameters to be used, with a
description of all critical parameters

e. any worst case challenges to be evaluated in the study

f. the number of cleaning cycles to be performed

g. sampling procedures

h. clearly defined sampling locations, with rationale for their selection

1. validated analytical methods, that are appropriate for the residue limits under consideration
and data on recovery studies

j. the acceptance criteria, including the rationale for setting the specific limits
Note — Rationale and data to support approaches taken may be contained in other
documents to which the protocol may refer.

5. Ensure you have data to demonstrate that the following variables do not impact cleaning
effectiveness:

a. The length of time between the completion of manufacturing and start of cleaning (dirty hold
time).

b. The maximum allowable number of batches of the same product manufactured prior to full
cleaning, specifying maximum campaign lengths in days and/or number of batches.

6. Investigate any cleaning failure as per quality system requirements.

7. Prepare a final qualification report. The conclusions of this report should state if the cleaning
process has been qualified successfully.

7.2.1 Release of equipment

It is understood that it may take time to assess the required number of cleaning verification

runs during the qualification phase. In addition, it is anticipated that full-scale equipment
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used for other commercial products will sometimes need to be used for cleaning verification
studies during the design and development phase and when introducing new products to a
facility. QRM principles should be used to determine whether release of equipment for
manufacture of other commercial products is acceptable before the cleaning qualification
phase is completed. The data from the verification study(ies) should be reviewed and
determined to be sufficient to support release of the equipment. The risk of subsequent

failures during cleaning verification runs should be taken into consideration.

7.3 Phase 3 - Ongoing monitoring

1. Establish ongoing monitoring requirements after the completion of the cleaning process
qualification phase to demonstrate the process remains in a state of control.

2. Ongoing monitoring can include a number of different activities such as:
a) data analysis (such as data generated from automated processes)
b) additional cleaning verification studies
¢) rinse sample analysis

3. The amount and nature of ongoing monitoring requirements and the frequency at which
additional cleaning verification assessments are proposed to be performed should be
determined by QRM principles. Activities such as rinse sample analysis may be used to
help monitor the program and provide data to indicate it remains in a state of control.
Cleaning verification normally provides a more in-depth analysis of cleaning process
performance. As such, activities such as rinse monitoring do not eliminate the need to
conduct periodic cleaning verification assessments.

4. Areas of special concern, in terms of on-going monitoring, include:
a) products with low HBEL values which are generally more hazardous products
b) products for which visual inspection cannot be used to estimate cleanliness of the

equipment, meaning HBEL derived residue levels cannot be visually detected
¢) equipment and products with a history of failure or highly variable testing results
during verification and qualification testing
d) manual cleaning processes
e) locations or surfaces that are difficult to access or clean
f) equipment which cannot be appropriately visually inspected
5. Appropriate and timely action must be taken if there are any signs that cleaning processes
are inadequately controlled. Evidence of inadequate control can come through:
a) statistical evaluation of data generated through cleaning verifications and/or any data
generated from routine cleaning process itself.

b) review of traditional quality indicators such as complaints, deviations and lab failures.
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6. Cleaning process data and quality indicators should be regularly reviewed for any trends or
failures that may indicate the need for a review of technical or operational measures. 7.3.1
Change control and requalification
1. Ensure a change control system is in place to assess and document all changes that

might impact the cleaning process. The review should include consideration of whether

the cleaning procedure should be re-developed and/or re-qualified.

2. Changes that may potentially impact cleaning process qualification/validation include:

a. new products

b. changes to the cleaning process

c. changes in the formulation and/or process of products

d. raw material changes (e.g. change in impurity profile or physical properties)

e. new cleaning agents and/or changes in cleaning agent formulation

f. significant equipment changes or new equipment

g. lot size or campaign length changes

h. changes in analytical procedures or sampling method or materials

1. changes to cleaning limits, which might happen upon periodic review of the data

which form the basis of the HBEL

Note: The installation of used equipment such as equipment sourced from other sites,
may pose special challenges in terms of ensuring the cleanliness of such
equipment is appropriately evaluated prior to use. This should be considered as

per QRM principles.

7.3.2 Introducing new products to a facility
All new product introductions should be reviewed through the QRM process and
change control to determine whether the existing technical and organizational
controls are sufficient or need to be modified. Consider the following:

'] The HBEL of the new product and evaluate the suitability of the product for your facility
and whether dedicated facilities/equipment or other additional controls are required.

] The ease of cleaning the equipment used to make the new product whether the new
product is a new worst case product. Then determine if existing cleaning processes are
adequate or if a new or revised process is required. If additional development of the
cleaning process is required, see 7.1 Phase 1 - Cleaning process design and development.

'] Any new equipment and/or equipment modification that may impact cleanability.

Verification studies will then normally be conducted in commercial equipment to

demonstrate equipment has been adequately cleaned following production of the new product

(development, technology transfer or clinical trial batches).
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8. Analytical and sampling methods

1. Validate analytical methods used to measure residue and contaminants on equipment (for
example, product active drug or degradants and cleaning agent residue).

Refer to Q2 Validation of Analytical Procedures: Text and Methodology for general

information with respect to how to validate analytical methods.

2. Determine the limits of quantification and detection to ensure the sensitivity of the analytical
method is appropriate for the residue levels under consideration. You may also need to
evaluate whether the selectivity of the analytical method needs to be established in relation to
potential degradants such as those formed during the cleaning process.

3. Conduct recovery studies for all sampling methods used with analytical methods:

a) Ensure the sampling method used in the laboratory is equivalent to the method used in
manufacturing.

b) Conduct recovery studies for all applicable product contact materials of construction to be
sampled in the equipment.

c¢) Establish percent recovery for each surface/material of construction and use this in the
calculation of residual contaminants.

d) Low or variable recovery of standard concentrations of residue during recovery studies
may not be acceptable as it is indicative of an inadequate sampling or extraction
technique.

Recovery studies demonstrate that the sampling and analytical methods can adequately

measure residue that may be present on equipment surfaces. Such studies are performed by

spiking material coupons with the residue under consideration at low levels representative of
amounts after cleaning, then sampling the residue according to the applicable method.

Testing results should then be compared with the actual quantity spiked onto the coupon.

4. Non-specific analytical methods, for example total organic carbon (TOC) and conductivity,
may be used with appropriate justification. In such cases, you must establish the effectiveness
of your non-specific method to detect the target residue. You must assume that the testing
result is entirely due to the target residue in such cases. You must still demonstrate that the
method will provide adequate and reproducible recovery.

9. Assessment of cleaning

9.1 Visual inspection

Visual inspection is a qualitative method of evaluating equipment cleanliness and involves
verifying that equipment is free of visible residue and foreign material at product
changeover. It is also useful to detect damage or wear to equipment, which may render it
more difficult to clean. This is an important element of every cleaning process, whether

done during cleaning qualification studies or during routine production.
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1. Conduct visual inspections after all cleans and before conducting any cleaning
verification/qualification/on-going monitoring sampling activities. Document the results.

2. Establish procedures detailing how visual inspections are to be conducted. Include clear

instructions with respect to:
"] ensuring equipment is dry
"] disassembly instructions
"1 use of an appropriate light source and lighting conditions
] how to assess difficult areas, such as the bottom of mixing blades

3. Ensure visual inspection is only conducted by trained personnel. For more hazardous
products, have a program in place to demonstrate the ability of visual inspection personnel to
detect residues.

4. Reliance of visual inspections as the sole means of routine verification and release of
equipment should be based on a QRM assessment. Spiking studies may be required to
determine visual inspection thresholds of different products on different surfaces. This is of
particular concern for products with a lower HBEL.

5. Investigate any visual inspection failures through the applicable quality system. Visual
inspection failures should be rare when a cleaning process has been validated and may be

indicative of an inadequately controlled cleaning process.

9.2 Equipment sampling

Equipment sampling is generally conducted via direct surface sampling (swab/wipe method),
rinse sampling or a combination of the two. 9.2.1 Direct surface sampling (swab/wipe

method)

Swab sampling involves wiping an equipment surface with a specified material wetted with
solvent to recover residue from the surface.

1. Conduct swab/wipe sampling on areas determined during the risk assessment and specifically
on identified hardest to clean areas. In addition, consider taking representative samples of
large surfaces. Clearly specify hardest to clean areas in relevant protocols. The choice of
swabbing locations should be justified with appropriate supporting data.

2. Consider the following when determining hardest to clean areas:

a) accessibility
b) equipment geometry
¢) potential for residue accumulation
d) material of construction
3. Specify the material to be used for swabbing and the sampling medium or solvent.

4. Ensure production equipment is sampled in the same way as during recovery studies in the
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laboratory. Measures to ensure consistency may include:
"] detailed procedures
"] qualification/certification of swabbing personnel to demonstrate suitable recovery
"1 on the job training and supervision of swabbing personnel when swabbing manufacturing
equipment 9.2.2 Rinse sampling

Rinse sampling involves rinsing the relevant equipment surfaces with a defined quantity of
a specified solvent to remove residue. Measure the residue levels in the rinsing liquid. Rinse
samples allow the sampling of a large surface area and of systems that are inaccessible or
that cannot be routinely disassembled. 9.2.3 Placebo sampling
Placebo sampling is another alternative that can be used for assessment of cleaning
effectiveness. Placebo sampling involves the processing of a placebo batch after cleaning
activities have been completed and then analyzing the placebo for traces of the previous
product. Such evaluations are normally conducted to complement swab and/or rinsing

studies.

10. Establishing limits
The amount of residue allowed on equipment and/or a process train after cleaning is
referred to as a maximum safe carry over limit. This limit is determined by calculating how
much of the active substance of the first product made could safely be carried over into the
second product (after the clean) such that the maximum daily dose of the second product
doesn’t contain more than the HBEL of the first product. When you take into account the
surface area of the equipment and any other safety considerations, the preliminary swab or
rinse limits can be calculated. The final cleaning limits chosen should not exceed this value.

1. Use risk management principles when determining maximum allowable carryover
calculations for residues of concern. Such limits should be based on toxicological evaluation
and documented in the form of a risk assessment.

Further guidance on calculating limits can be found in various guidance documents such as
the ISPE Baseline Guide Vol 7: Risk-Based Manufacture of Pharma Products 2nd Edition.

2. Consider establishing alert limits in the event that HBEL derived cleaning limits are
significantly higher than historic cleaning limits (for example, 1/1000th of a dose and 10
PPM). Cleaning procedures that are capable of achieving better limits than those derived
from HBELs should continue to do so. Note that cleaning limits must also continue to meet
the visually clean criteria.

3. Ensure the analytical methods used are capable of detecting residues at an acceptable level
below these limits. If this is not possible, improvements to the analytical methods can be

explored or alternative means of risk reduction should be considered such as equipment
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dedication.

4. Establish calculated cleaning acceptance criteria accounting for the cumulative impact of
residue from multiple shared equipment (the process train effect).

5. It is recommended that HBELs be periodically reevaluated and the impact of any changes on

the overall cleaning validation program be assessed and documented.

11. Microbiological controls
1. Ensure that equipment and facility design, operation, cleaning and maintenance will
appropriately control microbiological bioburden. Focus on preventative measures rather
than removal of contamination once it has occurred.
2. Use QRM principles to determine:
a. the need for including microbiological and/or endotoxin contamination evaluation as part
of verification/qualification and on-going monitoring assessments
b. sampling locations in equipment, which should consider those locations or materials that
might be more prone to microbial growth
c. the type, nature and scope of an ongoing environmental monitoring program.
3. Areas of special concern for microbiological considerations include the following.

a. Establish a maximum period of time that cleaned equipment can be held before use without
re-cleaning or re-sanitization (commonly referred to as clean hold time). Demonstrate that
the maximum allowable clean hold or storage time does not result in microbial
proliferation.

b. Ensure that microbiological assessments are considered, as per risk management
principles, when assessing maximum campaign lengths.

Note — the microbiological considerations stated above may not be applicable for some API
products.

c. Ensure that stagnant water is not allowed to remain in equipment after cleaning or use.
Equipment should be drained/dried before use or storage.

d. Ensure that procedures are established for the appropriate handling of hoses. Hoses, such
as purified water hoses, are a known area of potential microbial contamination.

4. Ensure that any microbiological limits are scientifically justified.

12. General equipment cleaning considerations
Ensure all processing equipment is designed to facilitate cleaning and permit visual
inspection (where possible). Equipment should have smooth surfaces and be made of non-
reactive materials. Piping of the equipment should be sloped continuously to ensure adequate

drainability of the lines. Dead legs should be avoided.
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Special consideration should be given to long transfer lines. Appropriate cleaning processes
will involve flooding the entire pipe to ensure contact with all surfaces. Turbulent flow is
generally preferred in terms of ensuring optimal cleaning. Consider ensuring there are
removable sections, where appropriate for the process, to evaluate the efficacy of the cleaning
process by visual, swab testing and/or rinse sample. 12.1 Cleaning agents:

1. When selecting cleaning agents, ensure that their composition is known. Preference should
be given to cleaning agents whose components have favorable toxicological profiles and
limits. Ensure that you are notified of any changes in composition of the cleaning agent.

2. Ensure that cleaning agents are easily removable.

Removal of cleaning agents is an important consideration in any cleaning validation
program. Evidence should be available that cleaning procedures will effectively remove
cleaning agents to below predetermined levels.

12.2 Last rinse:

1. If water is used to perform the last rinse, ensure it is equivalent to or better than the grade
and standard of water being used at that stage of the process. Water quality attributes
(chemical, microbiological and endotoxin) should be appropriate for the given application.

2. If the cleaning procedure requires a solvent as the last rinse, the quality of the solvent
should be appropriate.

12.3 Dedicated equipment and facilities

The decision as to whether dedicated facilities or dedicated equipment are required should be

based on QRM principles and toxicological evaluation. It may be possible to dedicate parts of

equipment which are particularly difficult to assess or clean (e.g. filter bags, gaskets or
screens), while validating the remainder of the equipment train for shared use. Refer to Good
manufacturing practices guide for drug products (GUI-0001) for additional information.

Use QRM principles to determine cleaning validation requirements when using dedicated

equipment or facilities. Areas of concern include:
"] microbiological considerations
"1 cleaning agent removal

"] potential product degradants and process impurities

13. Additional considerations for cleaning of API production equipment
1. Cleaning validation is a requirement to minimize cross contamination risks in the
production of APIs. Per risk management principles, such activities should be focused on
process steps that pose the greatest risk to product quality such as later stage intermediates
and final processing and handling stages.

2. In general, cleaning control and evaluation requirements for the final API production
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processes should be equivalent to those required for finished dosage form manufacture.
For example:

a. relevant cleaning processes should be validated in accordance with a lifecycle approach

b. equipment should be designed in accordance with the same concepts as used for
finished drug products

3. API cleaning processes normally involve significant use of solvents. In such cases:

a. ensure the API is soluble in the agent being used for cleaning and rinse recovery studies

b. ensure the solvents used for the cleaning process, including the final rinse, are of
appropriate quality

c. consider reflux or boil-out steps

Note: reflux or boil-out steps may be important when cleaning reactors and similar

equipment to ensure appropriate solvent contact with the entire product contact

equipment surface area. A reflux or boil-out step may also be included when collecting a
rinse sample for qualification, verification, or monitoring activities.

14. Additional considerations for cleaning validation of biotechnology processes

1. The principles outlined in this document can generally be applied to the cleaning validation
of biotechnology processes as well.

2. Cleaning development programs need to consider removal of a large number of substances
such as media, proteins, acids, bases, salts etc.

3. Biotechnology cleaning processes often involve conditions that cause protein molecules to

denature or degrade so residual measurements are often performed using a non-specific
test method such as TOC.

4. Cleaning validation requirements for biological drugs should normally include a
microbiological and endotoxin assessment.

5. Validation of the cleaning of shared product-contact equipment should normally be
evaluated for each product and process.

6. Bracketing for similar products or equipment is acceptable, provided there is appropriate
justification that is based on sound and scientific rationale. Some examples include:
a. cleaning of fermenters of the same design but with different vessel capacity, used
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for the same type of recombinant proteins expressed in the same or similar cell
lines and cultivated in closely related growth media
b. for multi-antigen vaccines, use of a representative antigen (or combinations of

them) when validating the same or similar equipment.

7. QRM principles should be used in setting appropriate limits for carry over taking into
account the manufacturing process and the stage of manufacture. Stringency of
limits may increase through the purification process.

a. Bulk Manufacture: Carryover calculations may not be applicable for bulk
manufacture where the specific product residues may be present at low
concentrations or it can be demonstrated that the cleaning conditions render the
product permanently inert.

b. Formulation and Final Filling: Limits are calculated based on an HBEL that has been

established from a toxicological assessment.

Appendices #iiE

Appendix A — Prevention of cross-contamination

The following guidance is taken from PIC/S - Guide to Good Manufacturing Practice for
Medicinal Products Part 1, Chapter 5 [PE 009-14 (Part 1)] 5.21 The outcome of the Quality
Risk Management process should be the basis for determining the extent of technical and
organisational measures required to control risks for cross-contamination. These could

include, but are not limited to, the following: Technical Measures

ek A— FHAEIGGDRL IR

UUFOHA X A%, PICS - EMRLOMERELUES ( K, S—F 1, 5 =
[PE 009-14 (/X—k D] »BalHLZH0TY, 521 WEV AZEHT v 2D
FERIE, WEY R ERTaE AOFBAEZRET HI2DDOEME L 725 XETT,
FEVGYD Y 27 263 2 72 DIZ B R HAN AT 3 L ORI R, b 1T
LIFREENETN, ZHDHICRE I EE A SRR

i. Dedicated manufacturing facility (premises and equipment);

ii. Self-contained production areas having separate processing equipment and separate
heating, ventilation and air-conditioning (HVAC) systems. It may also be desirable
to isolate certain utilities from those used in other areas;

iii. Design of manufacturing process, premises and equipment to minimize risk for

cross-contamination during processing, maintenance and cleaning;
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iv.

vi.

vil.

viii.

xiii.

7T Y)a—av KRS

Use of “closed systems” for processing and material/product transfer between
equipment;

Use of physical barrier systems, including isolators, as containment measures;
Controlled removal of dust close to source of the contaminant e.g. through
localized extraction;

Dedication of equipment, dedication of product contact parts or dedication of
selected parts which are harder to clean (e.g. filters), dedication of maintenance
tools;

Use of single use disposable technologies; ix. Use of equipment designed for ease
of cleaning; x. Appropriate use of air-locks and pressure cascade to confine
potential airborne contaminant within a specified area; xi. Minimizing the risk of
contamination caused by recirculation or re-entry of untreated or insufficiently

treated air; xii. Use of automatic clean in place systems of validated effectiveness;

For common general wash areas, separation of equipment washing, drying and

storage areas.

Organizational Measures

1.

ii.

iil.

1v.

RXPITIE, ZLOERPFELET., 47, KXCESESHRELTTEW,

Dedicating the whole manufacturing facility or a self-contained production area
on a campaign basis (dedicated by separation in time) followed by a cleaning

process of validated effectiveness;

Keeping specific protective clothing inside areas where products with high risk of

cross-contamination are processed;

Cleaning verification after each product campaign should be considered as a
detectability tool to support effectiveness of the Quality Risk Management

approach for products deemed to present higher risk;

Depending on the contamination risk, verification of cleaning of non- product
contact surfaces and monitoring of air within the manufacturing area and/or
adjoining areas in order to demonstrate effectiveness of control measures against

airborne contamination or contamination by mechanical transfer;

Specific measures for waste handling, contaminated rinsing water and soiled

gowning;
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Vi. Recording of spills, accidental events or deviations from procedures;

vil.

viil.

1X.

Design of cleaning processes for premises and equipment such that the cleaning

processes in themselves do not present a cross-contamination risk;

Design of detailed records for cleaning processes to assure completion of
cleaning in accordance with approved procedures and use of cleaning status
labels on equipment and manufacturing areas;

Use of common general wash areas on a campaign basis;

Supervision of working behaviour to ensure training effectiveness and

compliance with the relevant procedural controls.

Appendix B — Glossary (FFE£E)

Acronyms

API:
GMP:

HBEL ;

ICH:
PDE
PIC/S

QRM:

T 78GRI SO DR D)

Active pharmaceutical ingredient JR 5K
Good manufacturing practices i 1 5 i i

Health based exposure limit —— [0 /77 &
International Council for Harmonisation [ 3 iy ki il 5 Fi 5] f5 22 i
Permissible daily exposure 1 HIZFF24 S04 MR (E
Pharmaceutical Inspection Co-operation Scheme
B R A2 1 T M OVE FE A A R AL [F] 2 & —

Quality risk management & U A7 <R AR

TOC: Total organic carbon 4= {4 x5
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TTC:  Threshold of toxicological concern #7145 o B i

 #

These definitions explain how terms are used in this document, as well as in the annexes
(unless otherwise specified). Definitions cited directly from other documents are noted in

brackets at the end of the definition.

INLDERIT, ZOXEBLONMNE FFIEEDORWIRY) THEESED X
CHERAEIN222HAL T 5, MOEIOEEGIAL ZERIT, ERORE
ICHEIMNIC (i Z) SLELTw 3,

If there is a conflict with a definition in the Food and Drugs Act or Food and Drug

Regulations, the definition in the Act/Regulations prevails.

BaERNEE 2 A RMERARAOER L FET 25003, ER/MEAOE &R

Terms i

=

Drug — Includes any substance or mixture of substances manufactured, sold or
represented for use in:

B - UTTHEATLZ0ICEE, ke, FRIIREShD b0 50E
EEIWEOREMNGEND :

(a) the diagnosis, treatment, mitigation or prevention of a disease, disorder or abnormal
physical state, or its symptoms, in human beings or animals,
ANHETEIIICB T PR, FEE, RERFEPRE, H 2503 ORER

W, R, SR E 2T

(b) restoring, correcting or modifying organic functions in human beings or animals, or

bt FREYOSERIKREZEIE, B1E, BETL5Z &, £

(c) disinfection in premises in which food is manufactured, prepared or kept;

B3R E, FEL, F7IIRE Sh D MR N DO T,

From Division 1 A of the FDR;
(2) In this Division and in Division 2, drug does not include any of the following:

Z OB LU 2 Tk, EMZIILLToOWTNbEENR,
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(2) a dilute drug premix; 7R L7234 7 L 2 » 7 2,

(b) a medicated feed as defined in subsection 2(1) of the Feeds Regulations,
1983;

1983 EDOFAEHHAAID 5 2 & (1) ITERSH TV D EHAME,

(c) an active ingredient that is for veterinary use and that is not an active

pharmaceutical ingredient;

BMEFHOEN D THY . EIELAIT TIERWH D,

(d) an active pharmaceutical ingredient for veterinary use that is not required to be
sold pursuant to a prescription and that is also a natural health product as
defined in subsection 1(1) of the Natural Health Products Regulations;

IFZENTAE > TRGET 20BN e < BRI BAIOR 1 & (1) HIESR
SN TND HAREFER S TH & 2 BEFH OANEZESL,

(e) a drug that is used only for the purposes of an experimental study in
accordance with a certificate issued under section C.08.015.
7 a s C08.015 IZEDWTHAT S NIZREAFEIINE > T, EBRMFZED HEYD
(R S % 5,

Fabricate — “To prepare and preserve a drug for the purpose of sale.” (C.01A.001)

i/ B - RPEHMTCERLZHER L, RfFT252 L), (CO1A.001)

Permissible daily exposure — The PDE represents a substance-specific dose that is unlikely to

cause an adverse effect if an individual is exposed at or below this dose every day for a
lifetime. (PIC/S PI 046-1)

#FR—HEBE PDE 3. MANEIEICDE>TZOMREU T CEARESH

2R
GBS B G S 2R MR VW E A O R AR, (PIC/S PI

046-1)

Threshold of toxicological concern - The TTC represents the genotoxic impurity exposure

level associated with a theoretical cancer risk of 1 additional cancer in 100,000 patients

when exposed over a life time. (PIC/S PI 046-1)
BHEZOBRSOBME— TTC 13, E¥EIChE > TRE Shi- 5

4 (when exposed over a life

time) . FREH F. B 100,000 AZHOX 1 HOEAET L E VI EGH FORNALY X7
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B 2 AR A DMREE L~ L2 &K§,  (PIC/S P1046-1)

Validation — A documented program that provides a high degree of assurance that a specific
process, method, or system will consistently produce a result meeting pre-determined
acceptance criteria. (ICH Q7)

N)F—=vay - FEOTrE A, Fik FIZT AT AR, FANCRE S NIRRT L
TR E B L CAERT D Z E2mEICRIET 2 E kS hi=7rn 7 Z A, (ICHQ7)
= ICHQ7 DERZHMET DI &

Appendix C — References f1EZE C — (B
Laws and regulations 545 & HH|
Food and Drugs Act

laws.justice.gc.ca/eng/acts/F-27/

Food and Drug Regulations £/ & [E3E DA
laws.justice.gc.ca/en/F-27/C.R.C.-C.870

Health Canada guidance documents  Health Canada D5 A # > A&
Good manufacturing practices guide for drug products (GUI-0001)

https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-

enforcement/good-manufacturing-practices/guidance-documents/gmp-guidelines-

0001/document.html

Annex 4 to the Current Edition of the Good Manufacturing Practices Guidelines -
Veterinary Drugs (GUI-0012) BEH GMP fHEEA4

www.canada.ca/en/health-canada/services/drugs-health-products/compliance-

enforcement/good-manufacturing-practices/guidance-documents/annex-4-current-edition-

ouidelines-veterinary-drugs-0012.html

Annex 7 to the Good Manufacturing Practices Guide for drug products - Selected non-
prescription drugs (GUI-0066) =E S V72 EULFEIED GMP  [TRE 7

https://www.canada.ca/en/health-canada/services/drugs-health-products/compliance-

enforcement/good-manufacturing-practices/guidance-documents/annex-7-good-

manufacturing-practices-guide-drug-products-selected-non-prescription-drugs-0066.html
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International guidance documents [EFER)R T A ¥ L A E

1) ASTM E3106 - 18el Standard Guide for Science-Based and Risk-Based Cleaning
Process Development and Validation

www.astm.org/Standards/E3106.htm

2) ICH M7 - Genotoxic Impurities - Assessment and Control of DNA Reactive
(Mutagenic) Impurities in Pharmaceuticals to Limit Potential Carcinogenic Risk
Cleaning validation guide (GUI-0028) V5 Page 36 of 37
www.canada.ca/en/health-canada/services/drugs-health-products/drug-
products/applications-submissions/guidance-documents/international-conference-

harmonisation/multidisciplinary/m7r1-notice.html

3) ICH Q2 - Validation of Analytical Procedures: Text and Methodology

www.canada.ca/en/health-canada/services/drugs-health-products/drug-
products/applications-submissions/guidance-documents/international-conference-

harmonisation/quality/validation-analytical-procedures-text-methodology.html

4) ICH Q3A - Impurities in New Drug Substances

www.canada.ca/en/health-canada/services/drugs-health-products/drug-

products/applications-submissions/guidance-documents/international-conference-

harmonisation/quality/impurities-new-drug-substances-topic.html

5) ICH Q3B - Impurities in New Drug Products

www.canada.ca/en/health-canada/services/drugs-health-products/drug-

products/applications-submissions/guidance-documents/international-conference-

harmonisation/quality/industry-impurities-new-drug-products-topic.html

6) ICH Q3C - Impurities: Guideline for Residual Solvents
database.ich.org/sites/default/files/Q3C-
R6_Guideline_ErrorCorrection_2019 0410 _0.pdf

7) ICH O3D - Guideline for Elemental Impurities
database.ich.org/sites/default/files/Q3D-
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R1IEWG_Document_Step4 Guideline_2019_0322.pdf

8) ICH Q7 - Good Manufacturing Practice Guide for Active Pharmaceutical

Ingredients
database.ich.org/sites/default/files/Q7 Guideline.pdf

9) ICH Q9 - Quality Risk Management

www.canada.ca/en/health-canada/services/drugs-health-products/drug-

products/applications-submissions/guidance-documents/international-conference-

harmonisation/quality/adoption-international-conference-harmonisation-technical-

requirements-registration-pharmaceuticals-human-use.html

10) ISPE Baseline Guide Vol 7: Risk-Based Manufacture of Pharma Products

ispe.org/publications/guidance-documents/risk-mapp-management-plan

Pharmaceutical Inspection Cooperation Scheme - Guideline on exposure limits -

Guideline on setting health based exposure limits for use in risk identification in the

manufacture of different medicinal products in shared facilities (PI 046-1)

Cleaning validation guide (GUI-0028) V5 Page 37 of 37

www.picscheme.org/en/publications?tri=gmp

11) Pharmaceutical Inspection Cooperation Scheme - Questions and answers on

implementation of risk-based prevention of cross-contamination in production and

‘Guideline on setting health-based exposure limits for use in risk identification in the

manufacture of different medicinal products in shared facilities’ (PI 053-1).

www.picscheme.org/en/publications?tri=gmp

Other related documents = Dt D BEE L=

1) Food and Drug Administration — Validation of Cleaning Processes (7/93)
www.fda.gov/ICECI/Inspections/InspectionGuides/ucm074922.htm

2) Parenteral Drug Association - Technical Report no. 29 (Revised 2012) “Points to Consider
for Cleaning Validation” store.pda.org/tableofcontents/tr2912 toc.pdf

3) Parenteral Drug Association - Technical Report No. 49 (Revised 2010) “Points to Consider
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http://www.canada.ca/en/health-canada/services/drugs-health-products/drug-products/applications-submissions/guidance-documents/international-conference-harmonisation/quality/adoption-international-conference-harmonisation-technical-requirements-registration-pharmaceuticals-human-use.html
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for Biotechnology Cleaning Validation”
store.pda.org/tableofcontents/tr49 toc.pdf

4) Pharmaceutical Inspection Cooperation Scheme - Guide to Good Manufacturing Practice for

Medicinal Product Annexes [PE 009-14(Annexes)]

www.picscheme.org/en/publications? tri=gmp

5) Pharmaceutical Inspection Cooperation Scheme - Guide to good Manufacturing Practice for

Medicinal Products Part I, Chapter 5 [PE 009-14 (Part 1)]

www.picscheme.org/en/publications ?tri=gmp

6) Pharmaceutical Inspection Cooperation Scheme - Recommendations on Validation Master

Plan, Installation and Operational Qualification, Non-Sterile Process Validation and
Cleaning Validation (P1 006-3)

www.picscheme.org/en/publications? tri=gmp

7) VICH GL 18 — Residual solvents in new veterinary medicinal products, active substances

and excipients (Revision)

www.canada.ca/en/health-canada/services/drugs-health-products/veterinary-

drugs/legislation-guidelines/guidance-documents/vich/vich-guidelines-adopted-canada.html
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