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Introduction

® 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)

* Cleaning validation viielsiuladnnszuaunisiaauazaaiuszansamuaslitin contamination
FaralAnsunsededuslnald
* yananiidadudaimunly PIC/S GMP waz WHO drsndudasdl cleaning validation
* Type of contamination
* Physical contamination LAulans LARHI
* Chemical contamination fg1d1A%y &1511ANELDIN
® Microbiological contamination mitlul,ﬁaw";a

Introduction (cont.)

® General Approach
® For similar products and processes, selecting a representative range “Grouping/Bracketing” is okay.
® Can do single “worst case”, if critical issues are considered.

* Typically, 3 successful consecutive applications of the cleaning procedure are accepted, and
testing until clean is not an alternative to validation.

® The only cleaning process for the product contact surface of equipment needs to be validated

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

® Dedicated equipment for:
® Products which are difficult to clean
® Equipment which is difficult to clean

® Products with a high safety risk for example biologicals or high potency drugs




Cleaning mechanism

* nalnnsiAnudzenn § 6 Usein
* Solubility/solubilizer ianldansianuazaiadianunseazaiedsandsnoani
® Wetting agent
* Emulsification & dispersion lunnsdrsianuazaineiiiu oil
* Hydrolysis Tldansidnlu hydrolysis @1
® Oxidation

® Chelation

Cleaning agent

* Cleaning agent & 5 UszLAn
K @ L)
* U1 Wumiazany
* Commodity chemicals asilgnudnusou Ndeuldlulsseu wiu Teepol
* Formulated cleaners U1g1a191ane
* Organic solvents l¥anseitldazaneun

* Antimicrobial agents 1¥&1sviafiiin biofilm

wa o

* n13ldan Cleaning Agents d1311ANNAER1ANARYSHAMENTRAR
* LsifansauRtutinasasile
1 & o o @ a 1
* Lsildudunsevselunusony
* LilduiNedafawndon
2 a % . P
* azan8uf wazvyzaneoan (rinse) tadne

- v o & ay o w o P Y v
* H1U1908%a9NIDUVIUALNDUEITNNA1IDETUULUDUNADINITNIAALAZIRAIRINNITANNDINUAY] 9 )

. |
Tiwdeasulagld 6
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Cleaning method

* Hold-time for cleaning validation

. = < ] o Sy o < v Y o
® Clean hold time 5282LaMMAUITANULATDINDNRAIIINNANNIAIUATDIALEILLA LAIYIAIAINY
dzanalila

* Dirty hold time szezanfigunsaiuaiasdiondaniinanadaundudddlaigne Inglivlheatecde
tugneeniu
® Cleaning selection process
®* Manual cleaning
* Clean-out-place (COP) nendudIuaTasiondn ewrluans

* Clean-in-place (CIP) nsa1sanludiniglufatnios

>
Cleaning method (cont.)

* funsumsiANEzad 4 sunaulug o
* Vacuum or prerinse tiariniurseanrou Jexldisgaru
* Wash with cleaning solution #14f7881591AUEZ01A
* Rinse &19farhazann

* Dry vludfe

® Critical process parameters (CPP) and Critical quality attributes (CQA)

Critical process parameters “TACT” Critical quality attributes
Time - Dirty & Clean hold time Visual detection or limits
- Duration of cleaning process Cleaning agent residues
Action - Flow rate of the cleaning stream Product residues
- Pressure of the cleaning stream Microbial residue limits
Concentration - Cleaning agent concentration Drying
Temperature - Temperature of washing solution s
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Cleaning method (cont.)

* Cleaning development steps sumaulunisian3snisianuazenn
® Process and cleaner evaluation (PACE) studies
® Lab scale
* JN1sNnalisu SOP ~

* INUULNIABEIIHULATBEE (Coupon) Nlaumiu (soil) u1dne
waaussiliudnazenalvy

® Worst case soiling material assessment:

* §in19¥i test 31 soil A§19eNTgATY detergent Falnudraudaazenn TH38lvulunnsén
® Swab/rinse design of equipment (DOE) recovery:

e @nw recovery Tums swab/rinse aliléas swab/rinse 7l recovery
® Material of product contact (MOPC) assessment:

o AnuRamthvestagaiasinsyaun

® Cleaning characterization studies

Sampling techniques

® Indirect
® Visual inspection
¢ Maemlunssagineiesiioszaavial
o daduiifinarananiion Wy yuuazszezeiines ATULRIvBIRURAY uae
¢ Other i.e. RAMAN
® Rinse
* Advantages
o $n Lifasandomadiatuge
* Mguldiia faen excipients a1siAuFzann
o snsalifuinsasdiofinuiiawesld
¢ Limitations
* an sensitivity 784 test 1§ @ddUSunstnieez Bean sensitivity)

¥
] o ax

* frewiseastagliiazanen flannafazliluiledsaiy (homogeneous)

dy

* lLisnursassynunndndiazonald 10

10
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® Swab

* VUEWIA MIFUINENIWBLAY endotoxin

Sampling techniques (cont.)

* Advantages
* nalnluniste1 contaminant aanudivia physical waz dissolve ) o
* Usznda "
* anunsngduuAueiunla
o H
* @523lAN9 chemical wag microbiological contamination
TX716K
¢ Limitations Swab 1Side 1 Swab 1 Side 2
° Y a Step 1 Step 2
* 919913l fiber an@nsuunuialg
' & 4 4 A a Flip swab over,
* duluiuiuau ¥an vadATaslananeIN bl el
® Placebo sampling Swab 2 Side 1 Swab 2 Side 2
Step 3 Step 4
* 14 placebo unu solvent Tun1st81 contaminant aanun —
swab in perpendicular
direction

* Rinse technique #8414 purified water %38 WFI °lumi’sju

* Swab @asld sterile swab waz sterile solution wWunu

1% & a P 3 ) = o .
® ‘hl polyester swab ‘Luﬂ'ﬁ swab WUK2 97UNIIYUUT 13D AINASAIYU 9 LWQ’U?Eﬂuﬂ']iLE]'I contaminant aanun

11

11

Recovery studies

* sinsAnelaeld coupon

® Rinse technique

Casel ¢ . Case 2
Pipette with
=~ rinse solution

(known volume)

é
A

9,
N,

)
Spiked %

coupon
Lab sheker
<—— Collection beaker

Spike bottom
of SS beaker

Swab technique

1. Spike control diluent directly
Standard
solution e
A pg/mL 2a. Spike
coupon
2b. Swab
coupon
_—
2c. Extract swab

* arsvnfaNnududy 3 anuduty lnsudazanududuin 3 99

0 O

D0 €

12

Control
B pg/mL

Control
C pg/mL

12
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Recovery studies

Ly X ESA

anticipated rinse conc.
* L, A@ acceptance limit (mg/cm?)

® Rinse volume =

* ESA (equipment surface area) fia Wu#iR2va9A580 (cm?)
* Anticipated rinse conc. A AududuiisIdesn1s (1NN LOQ 835 as1ziA) (ug/mL)

* SZAMUYIAATUIN
¥

A79E19 INUBNNIAMIETaeNldlunsEgu contaminant aananLATasRaNIWURY 17.60 cm? 1ivalild
AMULNTY 10 pg/mL Taedl acceptance limit WinAU 0.63 mg/cm?

wUawiagnau 10 yg/mL = 0.01 mg/ml

0.63 mg/cm? X 17.60 cm?

Rinse volume =
0.01 mg/ml

=1108.80 mL =1.11L 13

13

Recovery studies (cont.)

® Recovery test

amount detected
® %Recovery = ount spiked 100
amount spi

* %Recovery < 50% A335U3UU3935115 sampling

* %Recovery > 50% Wasula

* 9%Recovery > 80%

* %Recovery AT UAUINNAIINNISIATIZH 130 ATUIUAU acceptance limit

729819 31N recovery studies WU 1§ %recovery = 80% §INaINN15AATITALA 2 ppm W2 actual
analytical =

2
actual analytical = — = 2.5 ppm
8

14
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Grouping strategies

* Iangainalaanuniin validation WAUNNLATENEE W3BUNNAISU LiaanTWILNRBN validation

* ms«‘ﬁ'ﬂﬂEjuﬁuagjﬁ'umsﬂizLﬁummLﬁ'&lwaﬂswm
* llguay 2 walna
® Group by product
* Dosage form - Excipients iiloufiu
* APl toxicity TndlAaeiu
* NTUIUMINES - N1TVIIANUASDIAMABUNY
* Fond3udl worst ‘ﬁfjﬂmu risk assessment
® Group by equipment
* vinidagiieaniy design Adefiy
o sinthitluniswdnuniousy
* Dirty hold time infiu
* N3TUIUMTTINAUAZIAMABUNY

[ (1 ~ A e 2 o)
I o \UVIC ® JielmeriLs )
Qeanabilityin
Potency - RDA| Toxicity Alkaline Total RPN
Oral Dosage Form Solubility (active) (mg) Oral LDSO (mg/kg) | Detergent (5xPxTxQ)
Practically
Calcium 7 insoluble 1 | 800-1200 3 6450 2 14
0.050-02
Chromium a Not specified 5 00 2 100-400 2 80
Iron 3 Soluble 4 10-15 1 319 4 96
sightly
5 soluble 3 270-400 1 TDLlo4a722 2 30
Not
Potassium 3 soluble 3 specified L 7200 2 18
Selenium 7 Insoluble -] 0.200 3 48-70 2 210
Zinc 3 Soluble 4 10-15 . 5000 2 24

Capyght © 2012 STERIS Comarations. Al Rights Reserved. CONFIDEN

* \Foniuiidy wangausziliuudadn critical/worst UaZATUNNGIUVDINURIVDIATEY

\TIAL nd PROPRIETARY to STERIS Carpomion

15

15

Analysis and Acceptance criteria

® Analytical methods

* 1NIBNNAATIIALY cleaning validation ABek1UN15Y1 method validation 2W&7

Specific test method Non-specific method

High performance liquid chromatography (HPLC)

Total organic carbon (TOC)

'l‘!\l(\« ACYIGURU:

Thin layer chromatography (TLC) pH

Enzyme immunosorbant assay (ELISA) Titration
Atomic absorption (AA) Conductivity
FT-IR Gravimetric

16

16
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Analysis and Acceptance criteria (cont.)

® Acceptance criteria/Residue limits

* Acceptable residue level (ARL) (ppm %38 pg/mL) fia Arudaduvasedafindatountdi (A) il
Yuoulus@nnandnun (B)

1. Single dose-based approach
Single therapeutic doseA x SF

LDD
H ; i g
* Single therapeutic dose A Usunueinannaunt (A) NNuAsASY

® ARL

* SF (safety factor) d@qusnnly 0.001
* LDD (largest daily dose) i iwiiniin/U3anasendindndnan (8) finuagsandau

Y 9

17
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Analysis and Acceptance criteria (cont.)

® Acceptance criteria/Residue limits
* Acceptable residue level (ARL) (ppm %38 pg/mL)
2. Daily dose-based approach
MDD, x SF
B .

LDD
* MDD (minimum daily dose) s Usunauefindnnaunti (A) Anuaiigasaiu

* SF (safety factor) d@auunld 0.001

® ARL =

* LDD (largest daily dose) Ao uhwitinidla/Usunsendindndaun (B) ifugegasioiu

18

18
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Analysis and Acceptance criteria (cont.)

® Acceptance criteria/Residue limits
* Acceptable residue level (ARL) (ppm %38 pg/mL)
3. Toxicity-based approach
LD5o x BW x 0.0005

1000 x LDD, ,
* LD,, fi® 50% Lethal dose ¥8481%32615911AMNELDIANANA

® ARL =

* BW fia Umitnvasausuusemueindndaun (B)
* DD (largest daily dose) fa dwiinfia/USunnsenfinandaun (B) Anugedanaiu

Y 9
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Analysis and Acceptance criteria (cont.)

® Acceptance criteria/Residue limits
* Acceptable residue level (ARL) (ppm %38 pg/mL)
4. Health-based approach

E

PD NOAEL/NOEL/LOAEL/LOEL x Weight adjustment (50 kg)
® ARL = wag PDE, =

DD, lellzsz3xF4xF5
* PDE f® permitted daily exposure v¥asg1@ainanNaUnTn (A)
* NOAEL fi@ No Observable Adverse Effect Level
* NOEL @@ No Effect Observe Level
* LOAEL fa The smallest dose tested with ADR observed
* LOEL @@ The smallest dose tested with effect observed

* F,-F, Aa modifying factor

20
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Analysis and Acceptance criteria (cont.)

® Acceptance criteria/Residue limits

® Maximum allowance carry over (MACO or MAC) (mg)

* MACO = ARL x MBSg
* MBS, (minimum batch size) Aavuanswanfidniigavaserfafindnadaun (8)

* Acceptance limit (AL) (mg/cm?)
MACO
SSA ¥

] ¥
A da 04

® SSA (shared surface area) fa WuiRaNauavawAsaslianlglunisnane

®* AL =

21

21
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Analysis and Acceptance criteria (cont.)

* d3Ugng
9 Y
Acceptance
Approach ARL MACO = ARL x MBSg \
imit
Single Single therapeutic doseA x SF Single therapeutic doseA x SF x MBS
d ARL = MACO =
ose LDDg LDDg
Daily MDD4 x SF MDD4 x SF x MBS
ARL = —m MACO = —mm——
dose LDDg LDDg MACO
AL = —
SSA
o LD5g x BW x 0.0005 LDxg X BW x 0.0005 x MBS
Toxicity ARL =  =— MACO =
1000 x LDDg 1000 x LDDg
ARL MACO
Health NOAEL/NOEL/LOAEL/LOEL x Weight adjustment (50 kg) NOAEL/NOEL/LOAEL/LOEL x Weight adjustment (50 kg) x MBS
- F1 x Fp x F3 x F4 x F5 x LDDg - F1 x Fp x F3 x Fq x F5 x LDDg

22
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Analysis and Acceptance criteria (cont.)

* InAUINSERNSU
* PHYSICAL - Visually clean (815@nA1981N731 4 pg/cm? azaiaaiiiudaanilan)
* CHEMICAL - MACO #isniign
* nadifinegng wu Tsesnundn ATUB /AU C/B U A /B U C 1A MACO 21 A U B #n
fign aztwuadtuduailunisii validation
* usianA ARL ﬁﬁaaﬁqmé’eﬁﬁhmnnfh 10 ppm 2zl4 10 ppm luaAwumIAT MAC unu
¢* MICROBIOLOGICAL
* {01435 swab fadlsitiu 1-2 cfu/cm?
* {01433 rinsed #98 PW < 100 cfu/1 mL
* \{io1435 rinsed #78 WFI < 10 cfu/100 mL
® Endotoxin limit NMT 0.25 EU/mL

23

9/8/202

23

A29819N15ATU

The cleaned drug product has a daily therapeutic dose of 100 mg of the active. If the next drug
product to be manufactured in the same equipment has a batch size of 10 kg (10,000,000 mg),
and the largest daily dose of 800 mg, then using a safety factor of 0.001, then calculation of MAC

MDD, x SF
ARL = —2—— and MACO = ARL x MBSB
LDD,

100 mg x 0.001
ARL = ——— = 0.000125
800 mg

MACO = 0.000125 x 10,000,000 mg = 1,250 mg

24
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A29819N15ATU

® Product A has active at a level of 2000 pg/mL and is dosed at 5 mL from 3-5 times daily. The

minimum dose would be
MDD = 2000 Hg/mL x 5 mL/dose x 3 dose/day = 30,000 Hlg/day

® If one also assumes that the product B is dosed at 5 mL from 2-4 times a day, then the
maximum daily dose of product B would be

LDD = 5 mL/dose x 4 dose/day = 20 ml/day

® The acceptable residue level (ARL) would be
30,000 Mg/day x 0.001
ARL = = 1.5 Mlg/mL = 1.5 ppm
20 mL/day

® Assume batch size subsequence product 200 L, MAC would be

MAC = 1.5 Plg/mL x (200 x10> mL) = 300 mg

25
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Referrence

* InUsenaunisiseu
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