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Regulations & Guidelines
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(Cleaning Validation)
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PDATR # 29
(Points to Consider for Cleaning Validation
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Textbooks & Journals on Cleaning Validation
(Destin LeBlanc’s, Workshops, Forums, SMEs)
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Regulations & Guidelines

- . PIC/S GMP, PI 006, VALIDATION MASTER PLAN, INSTALLATION AND
Thai's OPERATIONAL QUALIFICATION, NON-STERILE PROCESS

PIC/S, VALIDATION, CLEANING VALIDATION

WHO, ICH
(Cleaning Validation) . WHO Technical Report Series # 937, 2006 Annex 4: Supplementary

PIC/S Recommendation guidelines on good manufacturing practices: validation; Appendix 3:

(Cleaning Validation)

PDATR #29
(Points to Consider for Cleaning Validation)

Cleaning validation

. PDA, Technical Report No.29, Points to Consider for Cleaning Validation

Textbooks & Journals on Cleaning Validation
(Destin LeBlanc's, Workshops, Forums, SMES)




Definition
Documented evidence that an approved
cleaning procedure will provide equipment which

is suitable (Consistently result) for proceeding of
active pharmaceutical ingredients or

pharmaceutical products.
(acceptable predetermined level of cleanliness)
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Cleaning Process for G-
equipment and apparatus

*** Regulatory Requirement

PIC/S (PE009-13, Part 1): Chapter 3 PREMISES AND EQUIPMENT

» 3.36 Manufacturing equipment should be designed so that it can
be easily and thoroughly cleaned. It should be cleaned according to
detailed and written procedures and stored only in a clean and dry
condition.
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Cleaning Process for
equipment and apparatus

*** Regulatory Requirement

1. Al3aanuuu ik liliynau (dead leg) sausatgautazNuRIN1alusiagtd e
luddluindeduuasdunasdidndsn

2. #iaviin15vi1 cleaning validation, :ummmuaﬁm'iﬂgummwau cleaning,
Javdavalnsaluaziadasiia H35viNTuiy 1w naslaéne clean
compressed air

3. & usuadnsaluazindavsiiaridranauaziiivialfadviaiuiinailasnunig
Jutilaunazalsinuluasidzaraiininssuisn1sdjusidmisunisqua
alnsaluasiafasilandsatalazuiinan gasudviassydaiuciiazscey
Latuungantiulea (Cleaned Equipment Hold Time, CEHT) nAauu1 1y
ViInAUdza AT

4. alnsaliniunisvinaudzanallan Lo punch dies waz mold Aa253aLAL
TuusianiaviasinluauaIIudgzan




Cleaning Process for G-
equipment and apparatus

** Cleaning Mechanisms

1.Ms s Inszin 2.m5aza18 3.715%La19
| Mechanical Action ] [ Dissolution] [ Detergency ]
4Algnseunil 5.M3UBOYAUNIE
[ Chemical reaction ] [ Antimicrobial Action]
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Cleaning Process for G-
equipment and apparatus
*** Method of Cleaning

> CIP (Cleaning in Place)

= Cleaning without dismounting and disassembling the equipment,
being conducted often automatically by a specific system
> COP (Cleaning out of place)
= Cleaning after dismounting and disassembling the equipment, being
conducted often manually
> WIP (Wash in Place)
= Even if there is no GMP nor legistlative distintion between CIP and
WIP, however the general industry understanding on the terminology
is that CIP means a totally automatic cleaning sequence with no

manual involvement, whereas as WIP includes some manual
intervention.

R <




Cleaning Process for

equipment and apparatus
*** Method of Cleaning

Clean-Out -of -Place (COP)

Clean-In-Place (CIP)

- Disassembly
(Lwﬂ‘ﬁudaumaoLﬂsmuaaamﬂwﬁu)

- Pre-wash (1inlsziharzdnoifiassiu)

- Wash (‘lgina1vinalnudzaindiiazasiia
Thdzaa )

- Rinse (‘ﬁumo‘lﬁaumﬂ‘iﬂﬁ‘l‘nmﬂ‘suﬂ'\ )

- Final Rinse (Brdndugnina Wazainlae
VHrinuaans**)

- Drying (vinl¥iusivanalgisnsaulviuvie )
- Visual Inspection (n573gANdza1nne
d18mn18nA39) ) |

- Reassembly (Uscnaugusiuuadiaiaviia)

- Pre-wash Cl‘ffff'\ﬂszﬂwzé"mﬁmﬁu)

- Wash (1ding1vinalnudzainanelidzana)
- Blow out (1i1anaa1n1e)

- Rinse (‘ﬁumﬂ‘lwaumm’ims_l‘l‘ﬁmﬂsuﬂ'\)

- Final Rinse (BrdNTugaing Wdzainlae
Vrinu3ana*™)

- Blow out (ti1enaane)

- Drying (vinl¥usivananisiliausau)
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Cleaning Process for
equipment and apparatus

** Method of Cleanmg

Use@nsninaav szuu CIP ‘uuaqnu 5T's
« Time szaznaInN1s8UNE (contact time)
« Temperature atuvinluavadisarany CIP
« Titration ﬂ;]ﬂ'im'sumw d13avana CIP AuAvanUsn

« Turbulence inn1s wanuviluiuiia LiAnwnseln
ARG RY

* Technology

Turbulent FlIOw s

IT & €& ~
SopiOL X el 243




Consideration
Regulatory Compliance Safety
Effective cleaning Toxicity
Know Component Foaming
Substrate compatibility

Stability and Shelf life Manufacturing Quality/Standard
Analyzability anufacturing Quality/Standar

Disposal Cost Effective

S 12
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Cleaning agent

Cleaning Agent Options:
> Water » Surfactants
> Alkalis and Acids = Anionic surfactants

. = (Cationic surfactants
» Organic solvents

= Amphoteric surfactants
» Detergents

= Nonionic surfactants

-



Microbiology

* Prevent microbial growth and remove contamination _‘
= Documented evidence
= routine cleaning
= sforage of equipment
= The period and conditions
» sforage of unclean equipment before cleaning (DEHT)
= between cleaning and equipment reuse (CEHT)
= Equipment stored in a dry condition after cleaning (no stagnant water)
= Control of bioburden important

- ey




E-mm
Cleaning Procedure

KEY CONSIDERATIONS:

> Cleaning procedures must be carefully developed using scientific and
technical principles but should also be practical and logical.
 for validation and
« ongoing routine use in the manufacturing facility
» Technical aspects must be chosen considering the inherent variability of
cleaning procedures and must be robust enough to ensure the inherent
variability will not result in inadequate cleaning.
* to give consistently clean equipment
* may include excessive washing, rinsing, and mechanical action.
> Cleaning procedures must specify key elements of the cleaning procedure.

e s



E-mm
Cleaning Procedure

» Cleaning procedures should guantitatively state the most important process
parameters.
* cleaning agent concentrations
« temperatures of cleaning liquids
e scrubbing times
* rinsing volumes etc.
» Cleaning procedures must contain enough detail to ensure consistent
performance and should be clearly stated to prevent misinterpretation.
» Performance of most important process parameters should require operator
signoff and second verification affirming performance.

- i




E-mm
Cleaning Procedure

Clearly defined parameters & essential content _
« DEHT (Dirty Equipment Hold Time) |

» temperature , time , pressure

= Materials

= steps of action
* type & concentration of detergent
* rinsing ( amount , cycle , solvent)

= Clean Equipment Hold time (CEHT) and protection

e,



Concepts of Cleaning
Validation

*** General approach

= For similar products and processes — OK to select
representative range — “bracketing”

= Can do single “worst case” if critical issues taken into account

= Typically 3 successful consecutive applications of cleaning
procedure

= “Test until clean” not alternative to validation

= Can do simulation using material with same physiochemical
properties if toxic or hazardous

-



Concepts of Cleaning
Validation

*** General approach

= Only Cleaning Process for product contact surfaces of equipment
need to be validated

* Non-contact parts should be consideration (product may migrate;
For example, seals, flanges, mixing shaft, fans of ovens, heating
elements etc.)

» Batch-to-batch production it is not necessary to clean after each
batch. However, cleaning intervals and methods should be
determined

I 19



Concepts of Cleaning
Validation

*** General approach
= Dedicated equipment for:

v products which are difficult to clean
(e.g. tarry or gummy residues)

v equipment which is difficult to clean
(e.g. bags for fluid bed dryers)

v’ products with a high safety risk (e.g. biologicals or
products of high potency) where it is not possible to
achieve the required cleaning acceptance limits using a
validated cleaning procedure.

-,




Concepts of Cleaning

Validation
*** Grouping / Family Approach

= (Matrixing or Bracketing) fAan153anaunannLnllaz/viaa

aUnsaln g lun1snannNanN s NautLg TaaNNInNUNLLAL
aUnsalnauilug savidsrinAlNdca1na18n5UIUNTITVINAINUFEED A
LAEINU

= Cleaning procedures for products and processes which are
very similar, do not need to be individually validated.

= Select “worst case” to represent a range of similar products
Base on risk

-




Concepts of Cleaning G-E=

Validation
*** Grouping / Family Approach

® simplify the validation

® time & workload saves
® grouping by

- products

- equipments

- cleaning procedures

-



Concepts of Cleaning G-E=

Validation
“** Grouping / Famlly Approach

Conditions : Choose .
- Similar product type ‘hardest to clean & highest risk :
- Similar excipient formulations ’*essssssssssessssasssasssasasssnannnnnsnnnannnas of
- Similar level of risk/toxicity

- Same equipment train
- Same cleaning process

-



Concepts of Cleaning G-E=
Validation

X Groupmg / Famlly Approach

=
e =Y 4 o
\ rf" - { I

J § - E‘r't\‘kf"\'r

uping

Condition :
- Same type / model
- May be different size ( 2 x 200L, 4 x 500L, 3 x1000L )
- Same cleaning process
- Different types of parts in same washer
- Exclude dedicated equipment

———————————————————————————————————————————————————————————————————




Concepts of Cleaning G-E=

Validation

** Grouping / Family Approach

Cleaning Process Grouping
PRODUCT TIME TEMP RINSE DETERGENT

(min) (°c) CONC.
A 10 B 3x50L 0.10%
B 15 - 3x25L 0.05%
C 20 - 4x50L 0.10%
D 20 - 3x50L 0.10%
E 25 - 3x50L 0.10%
F 40 50 5x50L 0.25%

Group A, B, C,D, E together and clean 25min. RT. 4x50L

Separate F to be individually validated

25



Concepts of Cleaning

Validation
¢ Cleaning Validation ( CV )

msmsqaaaum'\uqnmawmn'ﬁw\m'ma OBV FURTIHE ﬂanm'm
dari1du) \Wan1s Mgal uar dudu Usz@ndna uaz AINFNNLEND
‘umm'svnm'mavmmﬂsmans Lﬂsaoua wazalnsal n1sHan
Lwauﬂm‘lmnu’nqﬂnsmmoq atu

> umwﬂvamaq‘luevaumuausu

> Lwauam‘lnmuﬂ USuraudisanagy sinilefia1afnd1UuRURA
umﬂutﬂau 'lﬂ‘luwamnm‘nmauq ‘lumﬂmswamﬂmnuaq‘lu
sesiufdaansie sdafusTnaild nansaeinneg sirludianiswan
AINAT"
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Concepts of Cleaning

Validation
¢ Cleaning Validation ( CV )

o

1. Ag9d leen1s “‘niuday” 35015 Tunsvinadnndgzana uas “quelatne” uuAininaua?
uaz ‘naday” nlsunadarsnnag

= e’ [ 4 QU 8 1 t 4 3
2. Jueu Tean1svingisiununmiviuaadiviiaa 3 A

3. a19d71Aqy . |
- d15aangndiniadisdug lugnsnatanaauansgy
- d19vinAudzan (Detergent) waa unaginiga (Disinfecting agent)
- [adunid (Microbial Count)natafaAvag)
- Endotoxin (nseilanfnlsasannisa)

- Contaminant 5'14,‘] : Airborne (particulate) matter, Lubricants, ancillary material
(e.g. pieces of brushes)

4. 520UNRANEININUANNUDININTFIU PIC/S visaiiie/vyia

- e




Concepts of Cleaning G-E=

Validation

*** PIC/S Requirements ( Non-sterile Product )

7.11.3 Carry-over of product residues should meet defined criteria, for example the
most stringent of the following three criteria:

A 4 Bi9a

(@)

No more than 0.1%

of the normal therapeutic dose of any product will

appear in the maximum daily dose of the following product,

-



Concepts of Cleaning G-E=
Validation

*** PIC/S Requirements ( Non-sterile Product )

(a) No more than 0.1% |of the normal therapeutic dose of any product will
appear in the maximum daily dose of the following product,

- A1 0.1% w3a 1/1000 &a safety factor ﬁo‘l‘n’nuwamnm‘muﬂsvvnu
. WAnAousinguiue 94 safety factor sivil

Factors Applied to
1/10 - 1 00 Topical product
1/100 1/ Oral product
1/1,000 - 1/10 OOO Injection , ophthalmic product
1/10,000 - 1/100,000 Research product

-y




Concepts of Cleaning G-E=

Validation

*** PIC/S Requirements ( Non-sterile Product )

7.11.3 Carry-over of product residues should meet defined criteria, for example the
most stringent of the following three criteria:

A 4 ha

(b)

No more than 10 ppm

of any product will appear in another product,

-



Concepts of Cleaning G-E=
Validation

*** PIC/S Requirements ( Non-sterile Product )

7.11.3 Carry-over of product residues should meet defined criteria, for example the
most stringent of the following three criteria:

N4 WIUR (c) | No quantity of residue should be visible|on the equipment after cleaning
procedures are performed. Spiking studies should determine the

concentration at which most active ingredients are visible,
(d) For certain allergenic ingredients, penicillins, cephalosporins or potent
steroids and cytotoxics, the limit should be|| below the limit of detection
by best available analytical methods. In practice this may mean that
dedicated plants are used for these products.

-




[ )
Jjocuments 1o 23 ANINC AAATUOr

Cleaning validation master plan R — Cleaning validation master SOP
_I_ Validation protocol, appendix A L
l_[ SOP — cleaning, appendix A
i |

h 4 1
< = SOP — sampling procedure 1

< v l

& | Analytical procedure — substance X

u Validation report, appendix A

-




When are Cleaning Validation
should done ?

® Initially (New Product & Machine)

® Product Change Over

® Change ( Formulation, Process, Equipment )

® Change ( Cleaning procedure )
® After Shutdown
® After Maintenance

® Periodically

- e
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Cleaning Validation Protocols

- purpose
- scope

- responsibility
- equipment / materials

- sampling plan / method

- test method
- acceptance criteria

- relevant procedure
- reference documents

-
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1. Direct method

1.1 Swabs and Wipes

S r-:t:ld'a Y d' 4 o = ] g A
gﬂmﬁﬂuﬂﬂwmﬂqﬂ N13 Swab ®1fﬂalclfﬂ‘mﬁ1 ANYUAEAINIaZA8 LBH U 1130

Q

Vv | |

d' U Aa Y a A AA = = Y
Ethyl Alcohol !Wiﬂ‘gﬂuﬂﬁaza'IEJGIZI?JW]ﬂﬂﬂNU‘iUﬂ!Wi«!‘ﬂN?ﬂl@Q!ﬂﬁ@flﬁJ?)11’3aztﬂﬂ@@mﬂ

[~ A o | d' Y T . . | .
Taenda visothalusmrnanszyuyuouly Sampling Diagram %350 Check List




1. Direct method
1.1Swabs and Wipes

Uoh
- fhenmunseazaanazgnifaseninanituiinaveunIesiield e
- ihaEMFIg R iRveunIesilonmeniia

- fhiasisyndanazmennsal 18 lennitn

-Tolanalumsguaaea1aved Active Ingredients, Microbial #az Cleaning Agent

- B



1. Direct method
1.1 Swabs and Wipes

Yy A
Valad

Qdﬂg N Y o dﬂi Y Y '
- 5 de1vaziitaulaind) anly swab anAnses ‘
c.’:iy' U v T Y odtéod:iy = Y Q.; o 91&’ :i:h

- gilnsamlygualess wumuaa Fad anlveralianuuanmany i lanuniao

U N o v A v o A A v
ANK K311 MINTaamarilany i1 THawan recovery, Yszansmmmssgnana

o w A A o
aSAAYNBII NITAUAIIZH (Extraction Efficiency) 12z ANMDWIZINIZD (Specificity)
YDIIBNI3TNFIVEN A




1. Direct method
1. 1Swabs and Wipes

Y =
Yolae |

] U ] d'! d!:i:: | llf’;:l A A0 d'vy o Y o
-Tumsgualenanin inseslonivinalve nselauilszneundudou a1vvilvm

Y, =
A5 swab 1agnNUYH
U o P | ] a ci ] = Y w d'

-Tums swab 3n9zi M3@ONFNUINANINVZAMINNAIVBIAILNNNFA UNUNS

& t:ica o o Y Aa ¢ d' < Aa Y
swab UHNWHNNINIUNHNAN ch"iNﬂﬂ"lﬁ?!ﬂ'i13?1?)1%!ﬂﬂﬁ!ﬂﬂ1ﬂ%1ﬂﬂ?1ulﬂufﬂﬁQ"lﬂ
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Sampling Method
1.1 Swabs and Wipes
Sampling Site Set-up for SWAB
Concept :
hard to be cleaned
different material representatives

general area
slowest to dry

Q1 A =

valve, orifice

- e
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Swab Technique

1.l adnsald usSutnualad1vingunl1anlIvinazans

2. A IUUANUAZIUSUASLAUG 10819 L 10x10
1158 5x20 (100 cm?2), 5x5 (25 cm?) 1aan1slsd
Template €78 swab




Swab Technique

3. swab uuﬁumvimaqnwsmumqauw
Tﬂﬂuuuﬂa'\ﬂ'lu swab ‘lwmmﬂuwuwd‘lu
uu')uaua'muun'rmwuw'ﬁﬂﬂLnaau"lw:
'lﬂ‘lumﬁw'mmu')aumdwun NWAan 111 swab
Lta')n')'mwuw':‘luuu'mon'\nﬂsndﬂﬂ'lu

swablaulin VA AUA

Step 1

Swab 1 Side 1

Step 2

Flip swab over,
swab in perpendicular
direction

Swab 1 Side 2

Step 3

Swab 2 Side 1

Step 4

Flip swab over,

swab in perpendicular

direction

Swab 2 Side 2

4 vindaa’1lid swab adlunraucsinidanlrvinazane
U TUneadavulsur1andrssainmvsia 1
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2. Indirect method

2.1 Rinse Sampling

Y
o

Aa A = o R K A A o &S W T = addwrs Qdd'
¢ AINAITINUNTIIATHIONIAND ﬂ%mmnmmﬁmum@ma !Hi’)x‘l%"lﬂ?fﬁﬂ!ﬂ%?ﬁﬂi]%ﬁ‘l’ﬂ
S v 1 o A Y, A A A ¢ Yy A )
mﬁmumamammmnmﬁmemﬁmmmaqﬂnsmmunszmumsmamzu‘h

61‘14! Protocol
| ] (Y Y o w ] v || d' g o d' v
¢ mumnun“l‘nmmumsqum@ma (NI IV TIHIEINT ANNATDTIONADNA TNV N

MSMANNTZD NI DIND

e 2



2. Indirect method

2.1 Rinse Sampling

Y A
Yo

o w Y % ] = = Cid L A A &’ Ciﬂi U Y ]
HNZE I UMIgUAIBEN AT N NHVINAl ey HIBHNUNNTUFDUIT L
NINFH A9 P13 Swab 810

o < W T v | | a\ " & Y A
- M ﬂ1§!ﬂﬂﬂ3@ﬂ1ﬂllﬂﬁ1ﬂ"lllq<181ﬂ Mﬂuﬂ"lumumeummu swab
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2. Indirect method

2.1 Rinse Sampling
Y A

VoLael f‘

o AQVY S o oar Y, o Y,

- FBnasvesinnlyas azifluifodanaswanennugnasslumsannala

v v

o A v ' a d
- ‘L!WN"}]1ﬂﬂ1§f§‘lj1x‘13~lﬂﬁ‘i.r%llWlﬁll1ﬂﬁﬁ@1%d’ﬁﬂﬁﬂﬁ$ﬂﬂd@ﬂ?1ﬂ13ﬂl?)x‘iﬂ1§ﬂ§?]‘ﬂ?]!ﬂﬁ1$‘ﬁ

Yy o9
= R

a U W a\ A ' o) W
(Sensitivity) 611?)&3%‘199]} !!ﬁﬂ\‘iu"lm@ijﬂ‘ljﬁﬁﬁlmW]"llé)fltﬂi mammﬁmmsm’m’m

T A

- Tuananseszydwmivg NENMsANAIIYBIEs In

- """ " " ""&B&B



Sampling Method

2. Indirect method

2.2 Solvent Sampling

ng < Qdd' 4 R v aAad . .
U NAMAAINLIT Rinse Sampling
MY o Ad' ?:’ S . . Q'J 3.’1 dw Ad' < o ya |
uAlFaIviazalgduN U 1139 CleaningSolution 1311 Mattiarilumsn lvzian
y e
Recovery Y2IMIguAINgIe gandnitou

Vv

Qddw Y v AA o v 4 1 U/ 1 = ) a2 Q' =
3515 1AIUR 1UNUAT Swab vz Timsgudieens Hiszansmmwanngsuu
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2. Indirect method

2.2 Solvent Sampling

=

4
VBN

U =

- A1 Recovery YaIM3gHAIDL1INAIGY

-

A

o oo v A A A Aa .
'!ﬁﬁ»ﬂgﬂ‘uﬂ]ﬁquﬂgﬂﬂ1ﬂ‘ﬂ1ﬂlﬂﬁﬂﬂuﬂﬂ3~| NHNHINID !!aglﬂugv\léu

- ""®B



2. Indirect method

2.2 Solvent Sampling

Yy A
Valad

- ATUNTATIVN Residue VBINIT azagnanmg
d' = Y v o =X 9 = c; Y v Y (A vA
- 114BIDINAMI TN azaeRInaIlmatiINasMImuaNulasanaundilfiaa
Yy A v A 9,
HazAealNIIdeaNUFIINaN
g.’l Y = Y v o || a\ d'i o Y Y
- 1119059910990 NS AN azagNINNIT 1 ¥HA NI NSV 19a1TANA
NNAIUTATAISU

- T T
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2. Indirect method

2.3 Placebo Sampling

Shiasil¥arsnaon (Placebo) ‘lumﬁm’maemﬂ321mmma°lumswammmn Batch
fou Tagld Placebo HUN3ZUIUMSIBISHTLNsZ UM T ¥ane TaeaT Placebo T

v

v v v a\ v v
AelFlFInsaunuNan N amiie

-



2. Indirect method

2.3 Placebo Sampling

Y A
VOO

- Placebo 92 @NAANUNUNRIVOUAITOIND 1HHDUNAIENDT I

o) 2!’ d':a A o T U ] %4
- IKNIZAT HIUWHNAINM ﬂ1§q3Jﬂ’Ji’)ﬂ1\‘ll1ﬂﬂ'lﬂ

- e



Sampling Method

2. Indirect method

2.3 Placebo Sampling

Yy A
STIGE
o %4
- ATHIMI Recovery 10810
Q' 1 v d' Y o %4
“l‘vﬁuﬂq,namm uay aﬂumﬁmuﬂﬂ‘nmﬂ 1HD991NABII NMTAY
in30ailonaIonHaNE 8 Placebo 3nA

-



2. Indirect method

2.4 Visually clean
Fauly

NURNINTIIFOLADILWY

Wns9daumIUNITUSELU***
AUAN : UFIEIT FLITUaryuNaY

sesiun1sdullaunuaariulasianlan = 1-4 meg/em?
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2. Indirect method  A9sUszllunmsI9da visually clean

2.4 Vlsually clean Spiked amouni of target residue

Viewers (mcg / 25cm?)

AUAN © UWFIFEINY FLEELazyuNDY LFNDUAFY E



Recovery studies consist of using the selected sampling and detection
methods on known levels of residues that have been “spiked” on the device
surface above and below appropriate levels.

For example, if 100 pg of residue was spiked on the surface and after
swabbing or extracting, the detection analysis yielded 90 g, the calculated
percent recovery would be 90%.

For cleaning validation, any analytical results would have to be adjusted by
this recovery factor.

Residue Detected / % Recovery = Adjusted Detected Residue

- e
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Sampling Recovery Studies

. ’ o 2- o -di 2 o= =i o :J
® Sampling recovery studies T UADIN LN LAR 1AL A UUN L
— o 1 =] S :ﬂl 1 dy = 4" s

NISIAUAL9ENN aruITRNasANANTIat LuNuRalnsaiaanun s lu
ARAIUNUNIZAN

* Tmeavin Sampling recovery studies TunngluuunaanisiiumAaei1
o ' . 1 ‘d o o
WH T 1y 95 Swab waz Rinse laglMwau coupon @ailudansaunu
dy N g‘-dl [~ o 1
NuHara9aLnslNALAIBLN

GJ - o i . o =
® Coupon %} lN1391 Sampling recovery studies A33ATALIAGNYINNLENT

NNNSIAURA28eN9 U Stainless steel, Glass, Teflon, Silicone WUAY
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Negative swab

Positive swab 50% Ace. limit

ﬁ So— 100% Ace. limit

Stock Solution

150% Ace. limit




VIS 1OU

Coupon Type
Stainless steel :

Concentration add Concentration found % Swab Recovery

Residue level - 2 ugiml (50%) - (20 ug on coupon "9 Swabbed "9 exiract in solvent 10 m| " Final conc. = 2 ug/ml)

Coupon 1 - 2.00 ug/ml I _1 I 1.84 ug/mli (1.84/2.00) x 100 = 91.89%
Coupon 2 ‘. 2.00 ug/ml M _,; ; 1.92 ug/ml 96.17%
Coupon 3 2.00 ug/mi = - 1.69 ug/ml 84 69%

Residue level - 4 ug/ml (100%) : (40 ug on coupon " Swabbed " extract in solvent 10 ml '9 Final conc. = 4 ug/ml)

Coupon 1 4 .00 ug/ml - 3.81 ug/ml 95.31%
Coupon 2 by 4 .00 ug/ml 1 3.66 ug/ml 91}40%
Coupon 3 4 .00 ug/ml = - 3.32 ug/ml 82.98%

Residue level - 6 ug/ml (150%) - (60 ug on coupon "9 Swabbed " =xtract in solvent 10 ml "9 Final conc. = 6 ug/ml)

Coupon 1 6.00 ug/ml - 5.79 ug/ml 96.42%
Coupon 2 i 6.00 ug/ml w2l 5.76 ug/ml 95 95%
Coupon 3 6.00 ug/ml - Y 513 ug/mil 85.45%

Average 91.14%

%RSD 5.95%




Blank Rinse AP AVUEY

Positive rinse 50% Ace. limit : &
100% Ace. limit ‘I@

Stock Solution
150% Ace. limit ‘ @




Coupon Type
Stainless steel tube : 100

Concentration add

Concentration found

VIC

% Rinse Recovery

Residue level - 0.2 ug/ml (50%) - (20 ug on coupon ™ Rinse by =olvent 100 ml "9 Final conc. = 0.2 ug/ml)

Coupon 1
Coupon 2
Coupon 3

0.20 ug/ml
0.20 ug/ml
0.20 ug/ml

R

-~

-

0.1668 ug/ml
0.1759 ug/ml
0.1772 ug/ml

(0.1668/0.20) x 100 = 82.41%
87.93%
88.60%

Residue level - 0.4 ug/ml (100%) - (40 ug on coupon "9 Rinse by solvent 100 ml "9 Final conc. = 0.4 ug/ml)

Coupon 1
Coupon 2
Coupon 3

0.40 ug/ml
0.40 ug/ml
0.40 ug/ml

B

0.3557 ug/mil
0.3560 ug/mil
0.3547 ug/ml

88.94%
89.01%
88.68%

Residue level : 0.6 ug/ml (150%) : (60 ug on coupon 9 Rinse by solvent 100 ml 9 Final conc. = 0.6 ug/ml)

Coupon 1
Coupon 2
Coupon 3

0.60 ug/ml
0.60 ug/ml
0.60 ug/ml

L

0.5244 ug/ml
0.5165 ug/ml
0.5451 ug/ml

Average

%RSD

87.40%
86.08%
90.85%

87.88%

2.41%

I 58



E.ec.oveg Stqdie§ Acceptanc%;;

> 80% is considered
Good

> 50% is considered

< 50% is considered
Recovery = Questionable

Recovery should be NLT 70% , RSD NMT15%

-
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Recovery Studies of Micro-
cmmm CvV

with three 3
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Recovery Studies Acceptanﬁi";

Limit ( Micro)

Positive Control.

(or inoculation pop.)

Not defected

* Positive Control count

 Average count for “Sample” nof differ by a
factor greater than 2 from Average count for

s not exceeds 100 cfu

* Negative Control & Testing of Stainless Plate

-
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Analytical Method

SPECIFIC NON SPECIFIC

v HPLC v TOC,
v GC v' Conductivity

v IR v pH

v UV
v TLC
v IMS

Should be validated before perform CV E

v TDS

v’ Titration




=101-1A"4 a1 IVIeU 103U
Table B: Analytical Residue Detection Method Validation Conditions

Method | Accuracy | Precision | Linearity | Reproducibility | Selectivity | Specificity | LOD | LOQ | Ruggedness | Robustness
HPLC X X X X i X K| X X X
TLC X X X X X ! K| X | X
IC X X X X X X K| X ! X
Wet X X X B i X K| X X X
Wis | X X X X i ! X | X X X
T0C X X X i K| X X X

HPLC- High Performance Liquid Chromatography, TLC- Thin Layer Chromatography, 1C- fon Chromatography,
UV-Vis - Utraviolet Visble Spectroscopy, TOC - Tatal Organic Carbon, Wet - Wet Tiratons and Assays
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Acceptable Limits :

The firm’s rationale for the residue limits established should be
logical based on the manufacturer's knowledge of the materials
involved & be practical , achievable & verifiable ”

= logical ((Yuneaiuna)
= practical (U§u# 1s)
= achievable (115011111 &1153161)

= verifiable (Wgaunzantudau la)

-



E-mm
Test Representatives

“Product A” nmumNamnmmmu‘bﬁ‘tﬂumtmu‘lumsm Cleaning Validation
(1. Develop Analytical Method) a1l ldvanunandoe u Equipment train tfaanu
Tmadl criteria lun1sidanfa

- sireraaeysl solubility 61

- iflundasauaiidwvirauazainen

- flu potent drugs
(2. Lowest MACO for Acceptance Criteria calculation)

“Product B” nunafivwannaunduusitnatusiunulunisauron residue 289 Product A
1aadl criterialun1sAntlianfa
- smallest bafch size

-y




Risk — Based Approach to CV
Overview

Risk-based approach to performing CV

» Bracketing approach to performing CV (i.e. via grouping and
selecting for the worst case using ‘worst case rating’ procedure
— see CEFIC 2000 on CV in API plants)

* Worst case approach to AL setting (lowest MACO) and
sampling (product hardest to clean & area hardest to swab)

MACO : Maximum Allowable Carry Over
= ﬂﬁmmaoaﬂmamu”lmao Product A mmn“l,ﬂaﬂm Product B

-




MACO : Maximum Allowable Carry Over
>> ﬂsmntmaﬂmlamu”lﬂmm Product A
mmn”lﬂaﬂm Product B

% MACO

m— ceaction of @ in
E

b Proportionality el

e ppm




Risk — based approach to

1. Criteria for determining the ~ Solubility -
worst case may |pclude solubility, b
cleanability, toxicity, and potency.
Toxicity Worst Product (‘ Cleanabiliy
\\
Potency

—— Reference :

PIC/S : ANNEX 15 QUALIFICATION AND VALIDATION, 10.10 CLEANING VALIDATION




£3

Z4

Z5

2 5
(Easy) (25 mg/day)

3 4
(Medium) (100 mg/day)

= 2

(Difficult ) (750 mg/day)

1 5

(Very easy) (1.5 mg/day)

(192 mg/kg/day)

2
(5000 mg/kg/day)

(10000 mg/g/day)

180

192

96

40




Risk — based approach to

Product B MACO*** (mg./ batch)

Z2 Z3 Z4 Z5

Product A Z1

Z1 1234 1257 1236 7895 2871
/M

72 999 789 > 350 £ 639 4569
% Y

Z3 888 2364 8189 087 2236

Z4 555 1234 1235 897 6012

Z5 4569 2369 9427 777 893

- T



Risk — based aPproach to

1nA1519M3 2 517161 Test Representative

° ; : ‘ Y da
189n15vi1 Cleaning Validation luasvilfa
Z3 >> MMSUNRUIIDIATILVNEIEIAYNILATIAFAUNAINITAY

Z2 >> i1 MACO dingm 1a1ldduaen Acceptance Criteria lun1sdguna

-



Risk — based aPproach to

2.Risk-based approach to establishing cleaning validation (CV)
acceptance limit

** MACO Calculation:

» (Therapeutic or medical) dose-based approach
» Toxicity-based approach
» Health-base approach

-



Establishing Cleaning Validation
a I Limil

Therapeutic or medical) Dose-based approach

1. Single Dose-Based Approach

MACO = single therapeutic dose 5 * min batch size g

1000 * max daily dose g

2. Daily Dose-Based Approach

MACO

min therapeutic daily dose 4 * min batch size g

1000 * max daily dose g

- e




Establishing Cleaning Validation
a I Limil

Toxicity-based approach

MACO = LDs, * BW *0.0005 * min batch size »
1000 * max daily dose 5

11 lun15A1U0u Acceptance Limit 16ne “Usunausaadaey”
lLas “d1sniaudrann”

-




Establishing Cleaning Validation
a I Limil

Health-base approach

Abbreviation Definition
ADE ‘Allowable (acceptable) Daily Exposure
PDE  Permitted Daily Exposure
ADI Acceptable Daily Intake

NOEL No effect observed
NOAEL No Adverse Effect observed (The smallest does tested without
‘any ADR observed)
LOEL The smallest does tested with effect observed (Therapeutic dose)
LOAEL The smallest does tested with ADR observed

-




Establishing Cleaning Validation
a I Limil

Health-base approach

NOEL, NOAEL,
PDE = LOEL,LOAEL | « Weight ad_iustment (50 kg)_
F1+F2 *F3+*Fg4 *F5
MACO = PDE A * min batch size g

max daily dose B

- e




Establishing Cleaning Validation
a I Limil

Al - MACO(mg/batch) MACO(mgQ)
SA(cm? / batch) SA(cm?)

...(mg/cm?)

= AL: Acceptance limit (mg/cm?)
= MACO: Maximum allowable carryover (mg/batch), selected from the

minimum of the limits from potency (dose), LD, and 10 ppm.
approaches

= SA: Shared Surface area (cm?/batch)

e



PTEEEL °F

50, 100 1000 2000
MM 20 100 540 5000
KK 250 100, 200 1800 3000

duudv KK Aa Product B uazninvua’lv’lea BW = 50kg.

1. A wmIuA1 MACO (Dose-based & Toxic Based)

2. Amua’li Share surface area wav Equipment = 100.000 cm?
gratiudn Acceptance limit wa3y CV AsvilAanls

3. 371nn15 Swab ﬂ'mvl,mmnn'\‘sammvmmnu 0.0004 mg/cm?
wazAn Recovery = 70% 6iatiuafiléannnas Swab fiuviasedainls







Establishing Cleaning Validation
a I Limil

Limit of Microbial residue

- Generate based on product specification
- The limit must be less than the product spec.

- General guideline

- swab . <1-2cfu/cm?

- rinse (PW) . <100 cfu/ml

- rinse (WFIl) : <10cfu/100 ml
- Endotoxin limit : NMT 0.25 EU/ml

-






