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88
89 1.0 Introduction
90
91  This document provides some guidance on issues and topics related to cleaning validation. This
92  topic reflects an area in pharmaceutical, biological and radiopharmaceutical manufacturing that
93  is noted as being important by both the Inspectorate and the pharmaceutical industry. This
94  guideline has been prepared to provide guidance to inspectors, evaluators and industry in
95  reviewing the issues covered. Utilization of this information should facilitate compliance with
96  Division 2 Part C of the Food and Drug Regulations.
97
98 It is not intended that the recommendations made in these guidelines become requlreﬁleyder
99  all circumstances. Information provided in the document for limits to be apphed

100  circumstances, as well as the number of batches to be utilized for cleamng Vah&m 1es is

th

% S

101  for guidance purposes only. Inspectors, evaluators and industry may cons its if
102 proposed and documented in accordance with appropriate scientific Justl icatio

103

104

105 2.0 Scope

106 A

107  This document on Cleaning Validation is intended to address special’considerations and issues
108  pertaining to validation of cleaning procedures for equ t used in the manufacture of

109  pharmaceutical products, radiopharmaceuticals, anﬁgplogi rugs. The document is also
110  intended to establish inspection consistency and un1form1ty with respect to equipment cleaning
111 procedures.

112
113 Principles incorporated in 1nternat1onal g dance ave been taken into account in the preparation
114 of this document.

115

116  The document is intended to er va 1da on of equipment cleaning for the removal of

117  contaminants associated with ducts residues of cleaning agents as well as the

118  control of potential mlcr bial contammants

119

120

121 3.0 Principles

122 ‘

123 3.1 e obje ofithe cleaning validation is to verify the effectiveness of the cleaning

124 ocedure for removal of product residues, degradation products, preservatives, excipients,
125 or cleaning agents as well as the control of potential microbial contaminants. In

126 additien-one would need to ensure there is no risk associated with cross-contamination of
127 active ingredients.

128

129 3.2 Cleaning procedures must strictly follow carefully established and validated methods.
130
131 3.3 Appropriate cleaning procedures must be developed for all product-contact equipment used

132 in the production process. Consideration should also be given to non-contact parts into
133 which product may migrate (e.g., seals, flanges, mixing shaft, fans of ovens, heating
134 elements, etc.).

135
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3.4 Relevant process equipment cleaning validation methods are required for biological drugs
because of their inherent characteristics (proteins are sticky by nature), parenteral product
purity requirements, the complexity of equipment, and the broad spectrum of materials
which need to be cleaned.

3.5 Cleaning procedures for products and processes which are very similar do not need to be
individually validated. This could be dependent on what is common, equipment and
surface area, or an environment involving all product-contact equipment.

It is considered acceptable to select a representative range of similar products and pr(;cesses. The
physical similarities of the products, the formulation, the manner and quantity of use by the
consumer, the nature of other product previously manufactured, the size of batch, mparison
to previously manufactured product are critical issues that justify a validation ran»

A single validation study under consideration of the worst case can then Ige}arri‘ed ut which
takes account of the relevant criteria. v

For biological drugs, including vaccines, bracketing may be con
products and/or equipment provided appropriate justificationybase
rationale, is given. Some examples are cleaning of fermenter Ofﬁh/ ame design but with
different vessel capacity used for the same type of rec nt proteins expressed in the same
rodent cell line and cultivated in closely related gr: me multi-antigen vaccine used to
represent the individual antigen or other combinations ofithem when validating the same or
similar equipment that is used at stages of form (adsorption) and/or holding. Validation

of cleaning of fermenters should be done tn jiv al pathogen basis.

eptable for similar
ound and scientific

4.0 Validation of Cleaning Process

es
4.1 As a general concept, un e letion of the cleaning procedure has been completed, the

product contact eiifpment should be dedicated.

4.2 In a multi-prodact facility, the effort of validating the cleaning of a specific piece of
equipmentwhich has been exposed to several products and the cost of permanently
dedicating the equipiment to a single product should be considered.

4. quipment cleaning validation may be performed concurrently with actual production steps
g process development and clinical manufacturing. Validation programs should be
contihued through full scale commercial production.

4.4 It is not considered acceptable to test-until-clean. This concept involves cleaning,
sampling, and testing with repetition of this sequence until an acceptable residue limit is
attained.

4.5 Products which simulate the physicochemical properties of the substance to be removed
may be considered for use instead of the substances themselves, when such substances are
either toxic or hazardous.

Cleaning Validation Guideline (GUI-0028) Page 4 of 16



184 4.6 Raw materials sourced from different suppliers may have different physical properties and

185 impurity profiles. When applicable such differences should be considered when designing

186 cleaning procedures, as the materials may behave differently.

187

188 4.7 All pertinent parameters should be checked to ensure the process as it will ultimately be run

189 is validated. The procedures are detailed enough to cover all the cleaning parameters such

190 as:

191 1) the concentration of the cleaning agents,

192 ii) the temperature of the cleaning solutions and water rinses,

193 ii1) the time of the cycle step e.g. cycle step counter, volume and flow rate (}f water

194 rinses;

195 iv) the mechanism used to deliver the cleaning agent such as soaking of setubbing for

196 manual cleaning or cycle parameters for automated cycles. )

197 ?

198 4.8 If automated procedures are utilized (Clean-In-Place: CIP), considération should be given

199 to monitoring the critical control points and the parameters with ap e sensors and

200 alarm points to ensure the process is highly controlled. Criti ipment and monitoring

201 devices should be calibrated.

202 (g

203 4.9 During a campaign (production of several batches of the'same product), cleaning between

204 batches may be reduced. The number of lots of the e pr%uct which could be

205 manufactured before a complete/ full cleaninpy done should be determined.

206

207  4.10 Validation of cleaning processes should be ed on a worst-case scenario including:

208

209 1)  Challenge of the cleamng process t show that the challenge soil can be recovered

210 in sufficient quantity or dem log removal to ensure that the cleaning process

211 is indeed removing the s011 t the required level, and

212

213 i1) The use of reduc parameters such as overloading of contaminants, over

214 drying of e 1pment surfaces minimal concentration of cleaning agents, and/or

215 minimu ntact time of detergents.

216

217 4.11 At leas ecutlve applications of the cleaning procedure should be performed
succ 1n order to prove that the method is validated. Equipment which is

nctlon may be grouped and a worst case established for validation.

218  and sho

219  similafin e51g
220

221

222 5.0 Equipment and Personnel

223 )

224 5.1 Equipment

225

226 5.1.1 All processing equipment should be specifically designed to facilitate

227 cleanability and permit visual inspection and whenever possible, the equipment
228 should be made of smooth surfaces of non-reactive materials. Piping of the

229 equipment should be sloped continuously to ensure maximum drainability of the
230 lines; deadlegs should be avoided. For long transfer lines, removable sections
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might be considered to evaluate the efficacy of the cleaning process by visual
and/or swab testing.

5.1.2 Critical areas (i.e., those hardest to clean) should be identified, particularly in
large systems that employ semi-automatic or fully automatic CIP systems.

5.1.3 Dedicated product-contact equipment should be used for products which are
difficult to remove (e.g., tarry or gummy residues in the bulk manufacturing), for
equipment which is difficult to clean (e.g., bags for fluid bed dryers), or for
products with a high safety risk (e.g., biologicals or products of high potency
which may be difficult to detect below an acceptable limit).

5.1.4 In abulk process, particularly for very potent chemicals such foids,
the issue of by-products needs to be considered if equip 1cated
5.2 Personnel

5.2.1 Itis difficult to validate a manual cleaning p %edu . an inherently
variable/cleaning procedure). Therefore, operators carrying out manual cleaning
procedures should be adequately train 1t0 d, and periodically assessed.
Appropriate calibrated tools such piners measuring devices should be
available.

6.0 Microbiological Consideratiorls ( ’)\

6.1 Whether or not CIP systems are used for cleaning of processing equipment,
microbiological aspectsiof equipment cleaning should be considered. This consists largely

of preventive measures rather than'removal of contamination once it has occurred.

6.2 There should be e documented evidence that routine cleaning and storage of equipment

do not allow mi ial proliferation. For example, equipment should be dried before
storage a c1rcumstances should stagnant water be allowed to remain in

subs to cleaning operations. Time-frames for the storage of unclean
qu1 me ior/to commencement of cleaning, as well as time frames and conditions for

rage of cleaned equipment should be established.

6.3 Theeentrol of the bio-burden through adequate cleaning and storage of equipment is
important to ensure that subsequent sterilization or sanitization procedures achieve the
necessary assurance of sterility. This is also particularly important from the standpoint of
the control of pyrogens in sterile processing since equipment sterilization processes may
not be adequate to achieve significant inactivation or removal of pyrogens.

7.0 Documentation

Cleaning Validation Guideline (GUI-0028) Page 6 of 16
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7.1 Detailed cleaning procedure(s) are to be documented in SOPs

7.2 A Cleaning Validation Protocol is required to define how the cleaning process will be
validated. It should include the following:

1) The objective of the validation process;

i1) Responsibilities for performing and approving the validation study;

iil)  Description of the equipment to be used,

v) The interval between the end of production and the beginning of the ;leanmg
procedure;

V) The number of lots of the same product, which could be manufa¢fured du ga
campaign before a full cleaning is done;

vi) Detailed cleaning procedures to be used for each product Nﬁacmring
system or each piece of equipment;

vii)  The number of cleaning cycles to be performed consecutw

viii)  Any routine monitoring requirement;

1X) Sampling procedures, including the rationale f@ y a oeftain sampling method
1s used;

X) Clearly defined sampling locations;

X1) Data on recovery studies where appropti e
a. Validated analytical methods #ding limit of detection and the limit of

quantitation of those methods;
b. The acceptance criteria, in the rationale for setting the specific
limits;

xii)  Other products, processe an }\mment for which the planned validation is
valid accordingto a “brac concept;

xii1)  Change Control/ Re- Vahd tion.

7.3 Depending upon the co 1ty the system and cleaning processes, the amount of

documentation nec ssary for executing various cleaning steps or procedures may vary.

7.4  When more co x cleaning procedures are required, it is important to document the

includes
ich wa

critical cle In this regard, specific documentation on the equipment itself which
i érnaJ about who cleaned it, when the cleaning was carried out, the product

sly processed on the equipment being cleaned should be available.

ver, for relatively simple cleaning operations, the mere documentation that the
all cleaning process was performed might be sufficient.

7.5 Other factors such as history of cleaning, residue levels found after cleaning, and
variability of test results may also dictate the amount of documentation required. For
example, when variable residue levels are detected following cleaning, particularly for a
process that is believed to be acceptable, one must establish the effectiveness of the process
and of the operator performance. Appropriate evaluations must be made, and when
operator performance is deemed a problem, more extensive documentation (guidance) and
training may be required.
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7.6

8.0

8.1

8.2

8.3

8.4

9.0

Analytical Methods N

A Final Validation Report should be prepared. The conclusions of this report should state if
the cleaning process has been validated successfully. Limitations that apply to the use of
the validated method should be defined (for example, the analytical limit at which
cleanliness can be determined). The report should be approved by management.

&

. . . L4
The analytical methods used to detect residuals or contaminants should be s emﬁve
substance or the class of substances to be assayed (e.g., product residue, de t restdue,
and/or endotoxin) and be validated before the cleaning validation study js carried ott.

If levels of contamination or residual are not detected, it does not mean that there is no

residual contaminant present after cleaning. It only means that the | f contaminant
greater than the sensitivity or detection limit of the analytica ¢ not present in the
sample.

In the case of biological drugs, the use of product-s
immunoassay(s) to monitor the presence of biologi over may not be appropriate
depending on the cleaning regime (e.g., use ustic onsideration should be given to
use of nonspecific assay methods (e.g. totahorganig,carbon (TOC)) for the detection of

protein residue. ’\

The analytical method and thg,percent reaery of contaminants should be challenged in
combination with the sampling met s)ased (see below). This is to show that
contaminants can be recovered fromithe equipment surface and to show the level of
recovery as well as the ¢onsistency of recovery. This is necessary before any conclusions
can be made based on th plesesults. A negative test may also be the result of poor
sampling technique

A

edc ssay(s) such as
a

Samplingtn'jg)inse Samples and Detergents

ampli
N
9.1 ere are two general types of sampling that are considered to be acceptable, direct

9.2

surface sampling (swab method) and indirect sampling (use of rinse solutions). A
combination of the two methods is generally the most desirable, particularly in
circumstances where accessibility of equipment parts can mitigate against direct surface
sampling.

Direct Surface Sampling

1) Areas hardest to clean and which are reasonably accessible can be evaluated by
direct sampling method, leading to establishing a level of contamination or

Cleaning Validation Guideline (GUI-0028) Page 8 of 16



373 residue per given surface area. Additionally, residues that are "dried out" or are

374 insoluble can be sampled by physical removal.

375

376 i1) The suitability of the material to be used for sampling and of the sampling

377 medium should be determined. The ability to recover a sample accurately may
378 be affected by the choice of sampling material. It is important to assure that the
379 sampling medium and solvent (used for extraction from the medium) are

380 satisfactory and can be readily used.

381 N

382 )

383 9.3  Rinse Samples

384

385 1) Rinse samples allow sampling of a large surface area and of inaccessi systems
386 or ones that cannot be routinely disassembled. However ¢ &n should be
387 given to the fact that the residue or contaminant may be in ub‘le may be
388 physically occluded in the equipment.

389

390 i1) A direct measurement of the residue or contamifiant in the’relevant solvent

391 should be made when rinse samples are usedyto va the cleaning process.
392

393 9.4  Indirect testing such as conductivity and TOC tés ma)xe of some value for routine
394 monitoring once a cleaning process has beenalidat his could be applicable to

395 reactors or centrifuge and piping betweemsuch 1arge ¢quipment can be sampled only
396 using rinse solution samples.

397

398 9.5  If'the placebo method is used tov 1date e cleanlng process then it should be used in
399 conjunction with rinse or swa s. It is difficult to provide assurance that the
400 contaminant will be uniformly dispersed throughout the system or that it would be worn
401 off the equipment surfaece umfor . Additionally, if the contaminant or residue is of
402 large enough particle s not be uniformly dispersed in the placebo. Finally, the
403 analytical power f the assay may be greatly reduced by dilution of the contaminant.
404

405 9.6 Itis 1mportan se visual inspection in addition to analytical methodology to ensure the
406 process 1

407

408

409 Detexgents

410

411 9.7 en.detergents are used in the cleaning process, their composition should be known to
412 the tiser and their removal should be demonstrated. The manufacturer should ensure that
413 they are notified by the detergent supplier of any changes in the formulation of the

414 detergent.

415

416 9.8  Detergents should be easily removable, being used to facilitate the cleaning during the
417 cleaning process. Acceptable limits should be defined for detergent residues after

418 cleaning. The possibility of detergent breakdown should also be considered when

419 validating cleaning procedures.

420
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421

422 Last Rinse

423

424 9.9  Water for injection should be used as the last rinse for product-contact equipment to be
425 utilized in the fabrication of sterile products.

426

427  9.10 Purified water is considered acceptable as the last rinse for product-contact equipment
428 used in the fabrication of non-sterile products or sterile products for ophthalmic use.
429 N

430  Note: Because of the presence of varying levels of organic and inorganic residues as:well as of
431 chlorine, tap water should not be used in the last rinse of any cleaning procedure

432 product-contact equipment. '

433

434 7x()

435  10.0 Establishment of Limits )

436

437  10.1 The fabricator’s rationale for selecting limits for product r Mbe logical and
438 based on the materials involved and their allergenicity, t6Xicity and’potency. The limits
439 should be practical, achievable, and verifiable.

440

441  10.2 The main active compound may be degraded duri e cleaning process by hot, aqueous,
442 alkaline and acidic cleaning solutions. In esHshin duct residual limits, it may not
443 be adequate to focus only on the main reaetant sinee by-products/chemical variations
444 (active decomposition material) may be difficult to remove or be detected by

445 specific analytical methods.

446 )

447  10.3 The approach for settingdimits can

448 1) product specific cleaning yalidation for all products;

449 i1) grouping into product families and choosing a worst case product;

450 111) grouping by properties«€.g., solubility, allergenicity, potency, toxicity or

451 formulation ingredients known to be difficult to clean);

452 1v) settilmits on not allowing more than a certain fraction of carryover;

453 V) differentysafety factors for different dosage forms.

454

455 104 residue is ib)e on the equipment after cleaning procedures are performed. Carry-
456 over of uct'residues should meet defined criteria for example the most stringent of
457 thefollowing criteria:

458

459 1 NMT 0.1% of the minimum daily therapeutic dose of any product to appear in the
460 , maximum daily dose of the following product;

461

462 i1)  NMT 10 ppm of any product to appear in another product.

463

464  Carry-over of product residue is calculated for the shared equipment surface area between

465  products. A shared surface area is considered to be all of the product contact surface area for the
466  entire manufacturing process. A manufacturing operation may use several pieces of equipment as
467  part of an equipment train (examples: powder blender, dryer, compressing machine, coating

468  equipment, etc...); in this case, the sum of all residues accumulated on each piece of equipment

Cleaning Validation Guideline (GUI-0028) Page 10 of 16
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should be considered. Additionally, it may be necessary to determine residue limits for each
individual piece of equipment.

In the absence of product specific cleaning validation data, the matrix approach should consider
product grouping such that the allowable carryover in each grouping should be based on
applying the sum of the residues obtained for the hardest to clean product(s) to the most active
(e.g. lowest therapeutic dose) compound in that group.

For products with multiple active ingredients, unless specific data are acquired, it shquld be
assumed that all carryover is the most active substituent. ),
For genotoxic product residues: T V

1) when sufficient evidence for a thresholded genotoxicity ig?i%@xyposure
tlihed)in the

levels can be established according to the procedure as o d Appendix
3 of the EMEA Guideline on the Limits of Genotoxic Imw (2006),

i1) when no threshold mechanisms are identified, & shold’6f toxicological
concern of 1.5 pg/day is acceptable. A higw leve be acceptable upon
scientific justification. \

The microbiological and pyrogen limits are scienti ly ju d for the type of products being
manufactured and ensure that the quality of the psoductis,net impaired by the cleanliness of the
equipment. P\

10.5 Self-contained facilities aresequired for:
1) certain classes: highly semisitizing drugs such as penicillins and cephalosporins.

i1) other classes hlghlyﬂent drugs such as potent steroids, cytotoxics, or

potentially pa ni gs (e.g., live vaccines), for which validated cleaning or
inactivation procedures cannot be established (e.g., the acceptable level of
residmelow the limit of detection by the best available analytical methods).
Inpu a toxicologist may be necessary.

11.0¢ Ch ngeCn)l / Revalidation
N

11.1 hange control system is in place to ensure that all changes that might impact the
cleanihg process are assessed and documented. Significant changes should follow
satisfactory review and authorization of the documented change proposal through the
change control procedure. Minor changes or changes having no direct impact on final or
in-process product quality should be handled through the documentation system. The
review should include consideration of re-validation of the cleaning procedure.

11.2  Changes which should require evaluation and likely re-validation include but are not

limited to:
1) Changes in the cleaning procedure;
i) Changes in the raw material sources;

Cleaning Validation Guideline (GUI-0028) Page 11 of 16



517 iiil)  Changes in the formulation and/or process of products;

518 v) New products;

519 V) Changes in the formulation of detergents;

520 vi) New detergents;

521 vii)  Modifications of equipment.

522

523  11.3 The cleaning process should be reassessed at defined intervals, and re-validated as

524 necessary. Manual methods should be reassessed at more frequent intervals than clean-
525 in-place (CIP) systems. \

526 ,\

527
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13.0 Appendix A: Sample Calculation of the Carryover Limits

Example 1

Products A and B are manufactured using an equipment train which consists of a blender, a
milling machine, a compressing machine and a filling machine.

Equipment Product A Product B .
Blender X X ),
Milling machine X X V
Compressing machine | X X '\
Filling machine X X x’
Product’s characteristics: 0 )
Product | API/ | Tablet Batch Minimum daily imum daily
tablet | weight size (kg) | therapeutic dose herapeutic dose
(mg) | (mg) (TDmin), mg of A Dmax), mg of API
A 10 50 200 5 20
B 15 75 120 15 60
Equipment ce ared, cm’
Blender 160
Milling machine 0
Compressing machine " 40,000
Filling equipment 20 000
Total, equipment train 250 000

Equipment is cleaned according
the equipment after cleafiing.

cléaning procedures after each use. No residue is visible on

Question 1: What.is the imum allowable carryover (MAC) of residue A on the equipment
train used to n;cfaj roduct B based on therapeutic dose, Product B being manufactured
after P

—MTDA x BSg
MDDg x SF

MAC a1p Maximum allowable carryover of product A based on therapeutic dose
TDmina Minimum daily therapeutic dose of product A expressed as weight of API.
BSg Batch size of product B (120 kg or 120 000 000 mg)

TDmax.B Maximum daily dose of product B expressed as total weight of tablets.

SF Safety factor, 1000 (0.1% therapeutic dose)
TDmina is 5 mg (minimum daily therapeutic dose), even the 10 mg tablet is manufactured.

Cleaning Validation Guideline (GUI-0028)
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595  The TDmaxs 1s 60 mg of API which represents 4 tablets. The total weight of 4 tablets is 300 mg

596 (4 tablets x 75 mg/tablet).

597

598 MAC aop =5 mgx 120 000 000 mg = 2000 mg
599 300 mg x 1000

600

601

602  Question 2: What is the maximum allowable carryover (MAC) on the equipment train used to
603 manufacture product B based on 10 ppm limit, Product B being manufactured after Rroduct A?
604

605  MAC A ppm= 10 ppm x BSg g V
606 MACsppm  Maximum allowable carryover of residue A based on ppm limit T
607 BSp Batch size of product B (120 kg or 120 000 000 mg) x’
608
609 10 ppm = 0.00001 (mg/mg) ( ’ )
610  MAC 4 ppm = 0.00001 (mg/mg) x 120 000 000 mg = 1200 mg
ol gt
612
613  Question 3: What is the acceptable swab limit for this equuantt 2
614
615  According to the guide, carry-over of product re51dues &( defined criteria, for example
616  the most stringent of the following criteria:
617
618 (1) NMT 0.1% of the minimum dally th utic.dose of any product to appear in the
619 maximum daily dose of the fo ro ct
620 (i)  NMT 10 ppm of an roduct t 1n another product.
621  The Maximum allowable ca Ver on th equipment train is 1200 mg (smallest amount
622  between 2000 mg and 1200 m ptable swab limit is 1200 mg per 250 000 cm” or 4.8
623 pg/em’.
624
625
626  Example 2 ’
627 ‘
628  Produets A an re manufactured using an equipment train which consists of a blender, a
629 mi machine, a compressing machine and a filling machine. The same compressing machine
630 and fi machine are used to compress and package product C.
631
Equipment Product A Product B Product C
Blender X X
Milling machine X X
Compressing X X X
machine
Filling machine X X X
632
633  Product’s characteristics:
634
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635
636

637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669

Product | API/ | Tablet Batch Minimum daily Maximum daily
tablet | weight (mg) | size (kg) | therapeutic dose therapeutic dose
(mg) (TDmin) (Mg of (TDmax)(mg of API)
API)
A 10 50 200 5 20
B 15 75 120 15 60
C 2 95 150 1 4
\ 2
Equipment Surface area, cm®
Blender 160 000
Milling machine 30 000
Compressing machine 40 000
Filling equipment 20 000
Total, equipment train 250 000

Equipment is cleaned according to procedures after each use idue/1s visible on the
equipment after cleaning.

Question 1: What is the maximum allowable carryd(MAC of residues A and C on the
equipment train used to manufacture product B based on therapeutic dose, assuming that the
sequence used in the manufacturing is Product A, d B and product C is more potent than

product A?
The minimum therapeutic dose roduc d be used in the formula for the calculation of
the sum of residues A and C sifice Product ore potent than Product A.

MAC A+C,TD — MTDC X BSB

MDDB x SF
MAC a+ctp Maxi allowable carryover of the sum of residues A and C based on
therapeut ose of product C
TDminc 1ni erapeutic dose of product C expressed as weight of API.
SB tc size of product B (120 kg or 120 000 000mg)
m daily dose of product B expressed as total weight of tablets.
Safety factor, 1000 (0.1% therapeutic dose)

TDmina 18 Ig (minimum daily therapeutic dose), even the 2mg tablet is manufactured.
The TDpmax s 1s 60 mg of API which represents 4 tablets. The total weight of 4 tablets is 300 mg
(4 tablets x 75 mg/tablet)

MAC p+c,rp =1 mg x 120 000 000 mg =400 mg
300 mg x 1000

Question 2: What is the maximum allowable carryover (MAC) of residues A and C on the
equipment train used to manufacture product B based on 10 ppm limit, assuming that the
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670  sequence used in the manufacturing is Product A, C and B and product C is more potent than
671  product A?

672

673  MAC a+cppm = 10 ppm x BSp

674 MAC a+cppm Maximum allowable carryover of the sum of residues A and C based on ppm limit

675 BSg Batch size of product B (120 kg or 120 000 000mg)

676

677 10 ppm = 0.00001 (mg/mg)

678  MAC a+cppm = 0.00001 (mg/mg) x 120 000 000 mg= 1200 mg .

679

680  Question 3: What is the acceptable swab limit for this equipment train? ’ V
681  The most stringent limit of the Maximum allowable carryover based on therapeu@se and 10

683  The acceptable swab limit is 400 mg/250 000 cm? or 1.6 pg/cm?.
684

685  Question 4: The following swab residue results are obtained accorﬂin&'@ved protocol. Is

682  ppm limit is 400 mg (smallest amount between 1200 and 400 mg). x{’
: 3

686 it acceptable?

Surface area (cm®) Residue A (m esidue C (mg)
Blender 160 000 100 [
Milling machine 30 000 45
Compression machine | 40 000 75
Filling machine 20 000 25

687

688  The swab results for: X
689 - the Blender is 100 mg/160 000 cm? or 0.63

1.5 pg/cm
691 - the Compressing machine: 75/mg/40 00 2or 1.88 pg/em’

692 - the Filling machine: 25 mg/20 000 :fj 1.25 pg/em”

690 - the Milling machine: 45 mg/30 000.cm® :

693

694  The total of residues A and C mg)1s lower than the total limit allowable for this equipment
695  train (400 mg). Howevergthe residue result for the compression machine exceeds the acceptable
696  swab limit for this tra¢6 ng/cm?). It may be a good practice to set a limit per swab for

697  equipment and parts W are more difficult to clean, in addition to the total limit allowable of

698  residues for an Qijnt Ain.
Q \
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