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Glossary 11. 0]

Aseptic Process Simulation (APS) — A simulation of the entire aseptic manufacturing process in order
to verify the capability of the process to assure product sterility. Includes all aseptic operations
associated with routine manufacturing, e.g. equipment assembly, formulation, filling, lyophilization and

sealing processes as necessary.
El. "7 2™ 39|\ & (Aseptic Process Simulation, APS)"0|2t X|E f3MHS HHs=
7] 9l N R HE 32 ZoAYS Totch. YHEHQ Mzt gHHE RE FZZE HYUS EETt

Chofl: 228t 32 FH =&

=
=H, H, SEU= U ©I).

I

4 ~
- SHAF QRS LYCIE T
AIEIEAHY GMP = 2eldol EJH:; i‘IEJH 7= AEE
JI&S Heretn A 7Y =T 2o el =
T — [ =] J
-
7|219| AS|H Yl Momtole 2y Sapweolue
oIS Ciste 7|9] S5t TEQlo| AlITIAIE
AEiseE 7|Y
=2 [ (=]

2024-10-21(V00), K.M.Kim
Knowledge Sharing of Bio-Support




ME22 HE 1(Annex 1)0M2| 27 I3HE A& (Aseptic process simulation) 2 TFAFE2?

Bio-Support

2337 39| A H (Aseptic process simulation (APS))1} ZHHE L

mjo

F2 23 WE

9 Environmental & process monitoring
Aseptic process simulation (APS) (also known as media fill)
9. 84 U 3% 2L HY
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9.32 Periodic verification of the effectiveness of the controls in place for aseptic processing should include
an APS using a sterile nutrient media and/or surrogate in place of the product.

The APS should not be considered as the primary means to validate the aseptic process or aspects of the
aseptic process.

The effectiveness of the aseptic process should be determined through process design, adherence to the
pharmaceutical quality system and process controls, training, and evaluation of monitoring data.
Selection of an appropriate nutrient media and/or surrogate should be made based on the ability of the
media and/or surrogate to imitate physical product characteristics assessed to pose a risk to product
sterility during the aseptic process.

Where processing stages may indirectly impact the viability of any introduced microbial contamination,
(e.g. aseptically produced semi-solids, powders, solid materials, microspheres, liposomes and other
formulations where product is cooled or heated or lyophilized), alternative procedures that represent the
operations as closely as possible should be developed. Where surrogate materials, such as buffers, are
used in parts of the APS, the surrogate material should not inhibit the growth of any potential

contamination.
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9.33 The APS should imitate as closely as possible the routine aseptic manufacturing process and include
all the critical manufacturing steps, specifically:
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i. The APS should assess all aseptic operations performed subsequent to the sterilisation and
decontamination cycles of materials utilised in the process to the point where the container is sealed.
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ii. For non-filterable formulations, any additional aseptic steps should be assessed.
2) G{ut7t El=E MAE F/HHeR TYEE RE RS TS EItoior Tt

iii. Where aseptic manufacturing is performed under an inert atmosphere, the inert gas should be
substituted with air in the process simulation unless anaerobic simulation is intended.
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iv. Processes requiring the addition of sterile powders should use an acceptable surrogate material in
the same containers as those used in the process under evaluation.
4) R EYNE FYUO| 27E= 3H2 HIt 53U IHOM AEE Znt Y 8710 3 JhsTt

CHAIER S =ot At&etct.

v. Separate simulations of individual unit operations (e.g. processes involving drying, blending, milling
and subdivision of a sterile powder) should be avoided. Any use of individual simulations should be
supported by a documented justification and ensure that the sum total of the individual simulations
continues to fully cover the whole process.
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vi. The process simulation procedure for lyophilized products should represent the entire aseptic
processing chain including filling, transport, loading, a representative duration of the chamber dwell,
unloading and sealing under specified, documented and justified conditions representing worst case
operating parameters.
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vii. The lyophilization process simulation should mimic all aspects of the process, except those that

may affect the viability or recovery of contaminants. For instance, boiling-over or actual freezing of
the solution should
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the use of air to break vacuum instead of nitrogen or other process gases,
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replicating the maximum interval between sterilisation of the lyophilizer and its use,
Lh SZAUZ7|2| EZut ALE Afole| x[o 74H 9

replicating the maximum period of time between filtration and lyophilization, and
Ch ofat 9 SHAX 7t Z[f AjZt 78

quantitative aspects of worst-case situations, e.g. loading the largest number of trays, replicating
the longest duration of loading where the chamber is open to the environment.
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9.34 The APS should take into account various aseptic manipulations and interventions known to occur
during normal production as well as worst-case situations, and take into account the following:
i. Inherent and corrective interventions representative of the routine process should be performed in
a manner and frequency similar to that during the routine aseptic process.
ii. The inclusion and frequency of interventions in the APS should be based on assessed risks posed to
product sterility.
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9.35 APS should not be used to justify practices that pose unnecessary contamination risks.
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9.36 In developing the APS plan, consideration should be given to the following:

of. FF3E2oMNE A" 8 Al CHS AFES 2{s{0f Thrt.
i. Identification of worst case conditions covering the relevant variables, such as container size and line
speed, and their impact on the process. The outcome of the assessment should justify the variables

selected.
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ii. Determining the representative sizes of container/closure combinations to be used for validation.

Bracketing or matrix approach may be considered for validation of the same container/closure

configuration for different products where process equivalence is scientifically justified.
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iii. Maximum permitted holding times for sterile product and equipment exposed during the aseptic
process.
3) F23d 30 EE R HMEF L o2 Hch g Azt

iv. The volume filled per container, which should be sufficient to ensure that the media contacts all

equipment and component surfaces that may directly contaminate the sterile product. The volume

used should provide sufficient headspace to support potential microbial growth and ensure that

turbidity can be detected during inspection.
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v. The requirement for substitution of any inert gas used in the routine aseptic manufacturing process
by air unless anaerobic simulation is intended. In these situations, inclusion of occasional anaerobic
simulations as part of the overall validation strategy should be considered (see paragraph 9.33 point
iiii).
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vi. The selected nutrient media should be capable of growing a designated group of reference
microorganisms as described by the relevant pharmacopeia and suitably representative local isolates.
6) MHE JLuIX|= 2H SPAMo BAE e D822 XI¥E 22 i XHoM 22 XA
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vii. The method of detection of microbial contamination should be scientifically justified to ensure that
contamination is reliably detected.
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viii. The process simulation should be of sufficient duration to challenge the process, the operators
that perform interventions, shift changes and the capability of the processing environment to provide
appropriate conditions for the manufacture of a sterile product.
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ix. Where the manufacturer operates different or extended shifts, the APS should be designed to

capture factors specific to those shifts that are assessed to pose a risk to product sterility, for example

the maximum duration for which an operator may be present in the cleanroom.
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x. Simulating normal aseptic manufacturing interruptions where the process is idle (e.g. shift
changeovers, recharging dispensing vessels, introduction of additional equipment).

100 370l XH@©l: 27 uo, EF&7l MEH™, FIt TH AZ)E LHEHA FF H=E
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xi. Ensuring that environmental monitoring is conducted as required for routine production, and
throughout the entire duration of the process simulation.
11) LHQ WM Al o7& FEot WM SEZoMY 7(Zto| 2N &3 ZELEYS MASIA=X
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xii. Where campaign manufacturing occurs, such as in the use of Barrier Technologies or manufacture
of sterile active substances, consideration should be given to designing and performing the process
simulation so that it simulates the risks associated with both the beginning and the end of the

campaign and demonstrating that the campaign duration does not pose any risk.
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xiii. The performance of "end of production or campaign APS" may be used as additional assurance
or investigative purposes; however, their use should be justified in the CCS and should not replace
routine APS. If used, it should be demonstrated that any residual product does not negatively impact

the recovery of any potential microbial contamination.
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9.37 For sterile active substances, batch size should be large enough to represent routine operation,
simulate intervention operation at the worst case, and cover all surfaces that may come into contact with
the sterile product.

In addition, all the simulated materials (surrogates or growth medium) should be subjected to microbial
evaluation. The simulation materials should be sufficient to satisfy the evaluation of the process being

simulated and should not compromise the recovery of micro-organisms.
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9.38 APS should be performed as part of the initial validation, with at least three consecutive satisfactory
simulation tests that cover all working shifts that the aseptic process may occur in, and after any
significant modification to operational practices, facilities, services or equipment which are assessed to
have an impact on the sterility assurance of the product (e.g. modification to the HVAC system,
equipment, changes to process, number of shifts and numbers of personnel, major facility shut down).
Normally, APS (periodic revalidation) should be repeated twice a year (approximately every six months)
for each aseptic process, each filling line and each shift.

Each operator should participate in at least one successful APS annually.

Consideration should be given to performing an APS after the last batch prior to shut down, before long

periods of inactivity or before decommissioning or relocation of a line.
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9.39 Where manual operation (e.g. aseptic compounding or filling) occurs, each type of container,
container closure and equipment train should be initially validated with each operator participating in at
least 3 consecutive successful APS and revalidated with one APS approximately every 6 months for each
operator.

The APS batch size should mimic that used in the routine aseptic manufacturing process.

of. $FYUOl: BF WY ET= FH)B ST FL, 2 871, 871 o X AH| = ol chal %
3 2l 2RJHYBOAHO| Mot £7| WalElo|MS MAIBR, 6
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9.40 The number of units processed (filled) for APS should be sufficient to effectively simulate all activities
that are representative of the aseptic manufacturing process. Justification for the number of units to be
filled should be clearly captured in the CCS.

Typically, a minimum of 5000 to 10000 units are filled. For small batches (e.g. those under 5000 units),

the number of containers for APS should at least equal the size of the production batch.
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9.41 Filled APS units should be agitated, swirled or inverted before incubation to ensure contact of the
media with all interior surfaces in the container.

All integral units from the APS should be incubated and evaluated, including units with cosmetic defects
or those which have gone through non-destructive in-process control checks.

If units are discarded during the process simulation and not incubated, these should be comparable with
units discarded during a routine fill, and only if production SOPs clearly specify that units must be
removed under the same circumstances (i.e. type of intervention; line location; specific number of units
removed). In no case should more units be removed during a media fill intervention than would be
cleared during a production run.

Examples may include those that must be discarded during routine production after the set-up process
or following a specific type of intervention.

To fully understand the process and assess contamination risks during aseptic setup or mandatory line
clearances, these units would typically be incubated separately, and would not necessarily be included in

the acceptance criteria for the APS.
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9.42 Where processes include materials that contact the product contact surfaces but are then discarded

(e.g. product flushes), the discarded material should be simulated with nutrient media and be incubated

as part of the APS, unless it can be clearly demonstrated that this waste process would not impact the

sterility of the product.

7 3% S0l ME WS EHD YIOIHOL HIIEYY B0 A= FLO: ME M), HI 3O
MBel 2EYOl ¥EES DMK QD B YSHX AE @ HIE BUE RFIHLoNYC
U2 YIS Sof DOINYS MAISHD HYSoHOF FE.

9.43 Filled APS units should be incubated in a clear container to ensure visual detection of microbial
growth. Where the product container is not clear (e.g. amber glass, opaque plastic), clear containers of
identical configuration may be substituted to aid in the detection of contamination.

When a clear container of identical configuration cannot be substituted, a suitable method for the
detection of microbial growth should be developed and validated.

Microorganisms isolated from contaminated units should be identified to the species level when practical,

to assist in the determination of the likely source of the contaminant.

Ef. SHE FZIERoAME TR87|= D82 E¥S SUY22 =5y 2 £FT 871 AoM
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2FE THRIMM EEE 0822 7158 UAs 2F HUS oA s EfEst B F(species)
TEQE AEsjjof Bhrf.

9.44 Filled APS units should be incubated without unnecessary delay to achieve the best possible recovery
of potential contamination.
The selection of the incubation conditions and duration should be scientifically justified and validated to

provide an appropriate level of sensitivity of detection of microbial contamination.
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9.45 On completion of incubation:
i. Filled APS units should be inspected by personnel who have been appropriately trained and qualified
for the detection of microbiological contamination.
Inspection should be conducted under conditions that facilitate the identification of any microbial
contamination.
ii. Samples of the filled units should undergo positive control by inoculation with a suitable range of

reference organisms and suitably representative local isolates.

o Hj L 2= Al
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9.46 The target should be zero growth. Any contaminated unit should result in a failed APS and the
following actions should be taken:
H. 7|82 H=Z ‘d%(zero growth)22 TICL 2HE Tl SHEAMY HIjz Zit M2|E|0{0f 5O,
Ct2el =X FSt=S o

i. an investigation to determine the most probable root cause(s);

1) 7k Ths4 e RS TS| B EA

ii. determination and implementation of appropriate corrective measures;

2) HAES AIE =X 2¥ U HY

iii. a sufficient number of successful, consecutive repeat APS (normally a minimum of 3) should be
conducted in order to demonstrate that the process has been returned to a state of control;
3) 30| 2| HE R SOt AES YSSHI| sl FHHeE HIHYU ZET o HiX|

SH(YUHo R %[ 33])2 ¥slof sict.

iv. a prompt review of all appropriate records relating to aseptic production since the last successful
APS;
4) 835
4E.

a) The outcome of the review should include a risk assessment of potential sterile breaches in

OX|o 2FZHEOIAE 0|3 MUE 22 MMI BAUFY BE HEH J|EMo| MA

batches manufactured since the last successful APS.

7h dE Zies 843 oY RIFIFEEME olF H=EE M=THRIAMol EIH i
g0 gt A=HY7HE Z&olioF St

b) All other batches not released to the market should be included in the scope of the investigation.
Any decision regarding their release status should consider the investigation outcome.

Lh 3 o BE AITEX] @2 M=ETHe = =AM iAol Zgbsjor BiCh siE M=THe| Eotet tEs

Z2¥S UWE 3% =A Z2oE 12{s|of stk

v. all products that have been manufactured on a line subsequent to a process simulation failure should
be quarantined until a successful resolution of the process simulation failure has occurred;
5) SERYAMY HIf o|F 20N HZEE ZE ME2 SHEANHE oo it d3Hel s{ZE*o|

Obg wIkx| Ha|sof Bt

vi. where the root cause investigation indicates that the failure was related to operator activity, actions
to limit the operator’s activities, until retrained and requalified, should be taken;
6) == HQ ZAOM AP Huj7t ZtAHRe| Fnp 2TEH A2E LIEILE d2, CHAl 23S %1

XNAE #AFT7| MR LY 2SS M= =XIE FsHoF B

vii. production should resume only after completion of successful revalidation.
7) 43X xEecold 2z o WikS XHIHsHoF StCt
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9.47 All APS runs should be fully documented and include a reconciliation of units processed (e.g. units
filled, incubated and not incubated).

Justification for filled and non-incubated units should be included in the documentation.

All interventions performed during the APS should be recorded, including the start and end time of each
intervention and the involved person.

All microbial monitoring data as well as other testing data should be recorded in the APS batch record.

H. 2E FI3BRANY 22 AW EMpstn A2 TR0l SHE, HSE, HHSEX 842
thehel =¥ =golof et

SHEID BYEIX] 82 THelel BP0l EAM0| ZE|ojof Bt

Z 7hd MEa SR W 2EE HYUYS ZESIe fFE3PEAMNY Jof UHE RE HH2 J|FE0of
et

2E 042 2LEY HiojEet O 2| Al HOHE F2SEEAME H=I|F5M0| 7| F5E|0{0F StCt.

9.48 An APS run should be aborted only under circumstances in which written procedures require

commercial lots to be equally handled. An investigation should be documented in such cases.

. g 3 F23EEAME2 EMAE BAMOM AEHE H=EHe2t S FSEHE=S 278
S0 M STHeof Tt o|H B =AM A7t EASHE|0{OF BHCE,

9.49 An aseptic process should be subject to a repeat of the initial validation when:
i. the specific aseptic process has not been in operation for an extended period of time; or
ii. there is a change to the process, equipment, procedures or environment that has the potential to

affect the aseptic process or an addition of new product containers or container-closure combinations.

2. [120| 29 SRTHO 43t A7 Wa|Ho|MS A ALAISHOF .
1) ¥ 230 2 J|ZEe AWK w2 FL
2) 22T UMM IPS O + Y= JY, FH, WX, 20| AFEAU M2 HE 87
TS VIE S B
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GMP & Validation Solution Consulting Services

We know what YOU need in the area of GMP & Validation,
We offer a full scope of GMP & Validation Solution Consulting Services,

22|9| utEL{(Our Partner)

HIO|2MZE = CH3o| MEL|Qt e “H|2Hlo| WRAQ EctEd 0|4 MH|A(PharmaBio Value Chain
Collaboration Service)"& M&3st1 ASLICt

MM H

Tofflon Science and Technology Group ~~ https://global.capa-city.cn/

v Aseptic Drug Product(DP + Lyophilization) Production Line Equipment
Tofflo” v' Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test
Tofflon Life Science ~~ https://www.tofflon-lifescience.com

v Biological Product(DS: USP & DSP)) + DP) Production Line Equipment

v Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

9.0 Shanghai IVEN Pharmatech Engineering Co., Ltd.~~ https://www.iven-pharma.com/
’/VEn ’,‘ v Aseptic Drug Product(DP + Lyophilization) Production Line Equipment

v Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

\/ﬂ Hangzhou Shengde Machinery Co., Ltd.(SED Pharma)~~ https://sedpharma.com/
Pwoa R v Aseptic Filling Line Equipment / OSD Production Line Equipment

\ @C@ Shanghai Pharmaceutical Machinery Co., Ltd (SPM)~~ https://www.spm.so/
v Aseptic Filling Line Equipment / OSD Production Line Equipment

Lives !;[]tnemﬁtsm”al Lives International~~ https://lives-international.com/

o NCd v . . .
SAMWOO S&T GMP Validator/Data Logger for Thermal Validation

“H|efuto| Wa Kol Z2te| o] AMH|A(PharmaBio Value Chain Collaboration Service)"S & 0{2{&£29]

Hio|X} DEL{Ql @HIO|2MEESQ} BH AESH BAZM 25249 : gmp@biosupport.co.kr
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