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8 Production and Specific Technologies 8. M= U THXQl 7|&

8.1 Preparation of components and materials should be performed in at least a grade D cleanroom in
order to limit the risk of microbial, endotoxin/pyrogen and particle contamination, so that the product
is suitable for sterilisation.

Where the product is at a high or unusual risk of microbial contamination (e.g. the product actively
supports microbial growth, the product must be held for long periods before filling or the product is not
processed mostly in closed vessels), then preparation should be carried out in at least a grade C
environment. Preparation of ointments, creams, suspensions and emulsions should be carried out in at
least a grade C environment before terminal sterilisation.

Specific guidance regarding terminally sterilised veterinary medicinal products can be found within Annex
4 of the GMP Guide.
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8.2 Primary packaging containers and components should be cleaned using validated processes to ensure

that particle, endotoxin/pyrogen and bioburden contamination is appropriately controlled.
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8.4 Where the CCS identifies that the product is at an unusual risk of contamination from the environment
because, for example, the filling operation is slow, the containers are wide necked or are necessarily
exposed for more than a few seconds before closing, then the product should be filled in grade A with

at least a grade C background.
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8.5 Processing of the bulk solution should include a filtration step with a microorganism retaining filter,
where possible, to reduce bioburden levels and particles prior to filling into the final product containers

and there should be a maximum permissible time between preparation and filling.
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8.6 Examples of operations to be carried out in the various grades are given in Table 3.

A
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ol o

Table 3: Examples of operations and grades for terminally sterilised preparation and processing

operations
Grade A | - Filling of products, when unusually at risk.
Grade C | - Preparation of solutions, when unusually at risk.
- Filling of products.
GradeD | - Preparation of solutions and components for subsequent filling.
Gl HATETAE #Ael o
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8 Production and Specific Technologies 8. M= % THXQI 7|&

8.7 The aseptic process should be clearly defined. The risks associated with the aseptic process, and any
associated requirements, should be identified, assessed and appropriately controlled.

The site’s CCS should clearly define the acceptance criteria for these controls, requirements for monitoring
and the review of their effectiveness.

Methods and procedures to control these risks should be described and implemented. Accepted residual

risks should be formally documented.
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8.8 Precautions to minimize microbial, endotoxin/pyrogenic and particle contamination should be taken,
as per the site’s CCS, during the preparation of the aseptic environment, during all processing stages
(including the stages before and after bulk product sterilisation), and until the product is sealed in its
final container.

The presence of materials liable to generate particles and fibres should be minimized in cleanrooms.
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8.9 Where possible, the use of equipment such as RABS, isolators or other systems, should be considered
in order to reduce the need for critical interventions into grade A and to minimize the risk of
contamination.

Robotics and automation of processes can also be considered to eliminate direct human critical

interventions (e.g. dry heat tunnel, automated lyophilizer loading, sterilisation in place).
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8.10 Examples of operations to be carried out in the various environmental grades are given in Table 4.

Table 4: Examples of operations and grades for aseptic preparation and processing operations

Grade A
- Aseptic assembly of filling equipment. 7 AH[9| 7 =2
- Connections made under aseptic conditions (where sterilised product contact surfaces are
exposed) that are post the final sterilising grade filter. These connections should be sterilised
by steam-in-place whenever possible. :|Z EFSZEE 0| £ MEj(BZE HE ™S
#HO| =EFE)0|M =ZHE AEF. 0] HdERE 715 ot 57|28+ (Steam-in-place) 5k0{0f
g
- Aseptic compounding and mixing. ## =X % F# =%
- Replenishment of sterile bulk product, containers and closures. £ H3HF1 7 &7 U
op7iel B
- Removal and cooling of unprotected (e.g. with no packaging) items from sterilisers. Z@7|0f|A{
HaFX7L R=Ol: ZEEIX| §#2) 282 MA A 4%
- Staging and conveying of sterile primary packaging components in the aseptic filling line while
not wrapped. F# ST aIQl0| ZHE|X| k2 MEje| EHE 1k 2 pEEQ =H 2 2
- Aseptic filling, sealing of containers such as ampoules, vial closure, transfer of open or partially
stoppered £ T, WEO|L} HIO[Y Opfet 22 &7] &, OPH7F AU R2H2Z OHf7t
Bel Ho|¢el o|F
- Loading of a lyophilizer. SZZ1Z7|0] Xxj
Grade B
- Background support for grade A (when not in an isolator). ASE0| CHEH FH ZF
X|@otol=zflolE] Qo] AX| %2 BLR)
- Conveying or staging, while protected from the surrounding environment, of equipment,
components and ancillary items for introduction into grade A.
- TEE, 2H, EX EES ASERE 0|3A7|7] flsl FH BHFL2RE HISIHAM 24 E=
oL
Grade C
- Preparation of solutions to be filtered including sampling and dispensing. ZH| ®F, 28] &
ojutEl 8% =X
Grade D

- Cleaning of equipment. H| A%

- Handling of components, equipment and accessories after cleaning. MA £ F&E, dH|,
258 NE

- Assembly under HEPA filtered airflow of cleaned components, equipment and accessories prior
to sterilisation. E& H MHoH FEEF, 2H|, FH5ES STEEE ouE 375829 H=
of2Hoil M =B

- Assembly of closed and sterilised SUS using intrinsic sterile connection devices. 7 HZ &% &

Argsto] Lh W HaE U3 AARI(SUS) =E
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8.11 For sterile products where the final formulation cannot be filtered, the following should be
considered:
of. =|F Mol oatE = gls FEHEL Bf CHS ArgS na{siof Tt
i. all product and component contact equipment should be sterilised prior to use,
1) 2 HE X #EE0 YHFS= A= A8 ™ol EZsHof oot
ii. all raw materials or intermediates should be sterilised and aseptically added,

2) BE ARYAE T= SUHE

ng

o5t Fdxoz EQs|of St}
iii. bulk solutions or intermediates should be sterilised.

3) 23 &Y x&= IHl= EIolofF stot

8.12 The unwrapping, assembly and preparation of sterilised equipment, components and ancillary items
with direct or indirect product contact should be treated as an aseptic process and performed in grade
A with a grade B background.

The filling line set-up and filling of the sterile product should be treated as an aseptic process and
performed in grade A with a grade B background.

Where an isolator is used, the background should be in accordance with paragraph 4.20.

Hh. XHH = APEHCOE HEFM HHSHs gH, FEEF A FE5E0 ojs] B2 =T oM, =¥
FHl= F23E2E MI5to{or 5, FH 2F0| BSEYU ASEOM +AE|0{of BHCY.

Bz HEQ M 2 xE © W2 FA3H2=E NII5tojof stH, FH H0| BS=A ASS0AM
+dE|ojof Bt

OtO| £ZI0IE & MB35l 3% FH &F2 H4.1=CHS S WELOf BiCt

8.13 Preparation and filling of sterile products such as ointments, creams, suspensions and emulsions
should be performed in grade A with a grade B background when the product and components are
exposed to the environment and the product is not subsequently filtered (via a sterilising grade filter) or
terminally sterilised.

Where an isolator or RABS is used, the background should be in accordance with paragraph 4.20.

Al dax|, SBH|, SEH, /M § FAAdEFe =M A T2 T HF X FEF0 #EY ==H
oj=of sliT HFol utx|x| RALW(BRSESEEHE S3ll) 2T BREX ¥2 4% FH &30 BS=2Y
S8 TY0M o|™E|0{oF Bt}

Oto| £2{|0|E| == FHA(RABS)E ArE%t= Ef FH #42 M413CHFS wjatof oo
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8.14 Aseptic connections should be performed in grade A with a grade B background unless subsequently
sterilised in place or conducted with intrinsic sterile connection devices that minimize any potential
contamination from the immediate environment.

Intrinsic sterile connection devices should be designed to mitigate risk of contamination.

Where an isolator is used, the background should be in accordance with paragraph 4.20.

Aseptic connections should be appropriately assessed and their effectiveness verified. For requirements
regarding intrinsic sterile connection devices, see paragraphs 8.129 and 8.130.

of. FEAUZE2 o|F0 EZFXZ FEISHAHLL Z HF2=2RE 29¥ IJIsdE HaIMIIE

SRAZYXIE A8SIX| 2= o FH 2FH0| BS= HIEY ASS THOIM A|™E|0{OF SiCL.
FUUZZKE 2F fHS 2=St=E 2AE|0{0F SHCL

OtO| £ZI0IK & MEB5t: 3%, FH BF2 H4.1=20HS S WEtOf Sict

o HZEE2 MAES| Yoistn 1of tfst FRRES YSOMoF TCh FRAZEFR BH U2 H.1420HE
% HIg.14zEt5 S FHEHCt

8.15 Aseptic manipulations (including non-intrinsic sterile connection devices) should be minimized
through the use of engineering design solutions such as preassembled and sterilised equipment.
Whenever feasible, product contact piping and equipment should be pre-assembled, and sterilised in
place.

A Fa ZHHIFIFAZFR 2ZEH2 02| =qEln BAE gHQE #2 XL EA ERMHS
28510 x| 22I8H0F SHCt
Jtset B2 HMEZa FHSs wi@ o 2Hl= 02 =¥t XASEZYXZ EDoof st
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8.16 There should be an authorized list of allowed and qualified interventions, both inherent and
corrective, that may occur during production (see paragraph 9.34).

Interventions should be carefully designed to ensure that the risk of contamination of the environment,
process and product is effectively minimized.

The process of designing interventions should include the consideration of any impact on air-flows and
critical surfaces and products.

Engineering solutions should be used whenever possible to minimize incursion by operators during the
intervention.

Aseptic technique should be observed at all times, including the appropriate use of sterile tools for
manipulations.

The procedures listing the types of inherent and corrective interventions, and how to perform them,
should be first evaluated via risk management and APS and be kept up to date.

Non-qualified interventions should only be used in exceptional circumstances, with due consideration of
the risks associated with the intervention and with the authorisation of the quality unit.

The details of the intervention conducted should be subject to risk assessment, recorded and fully
investigated under the manufacturer's PQS.

Any non-qualified interventions should be thoroughly assessed by the quality department and considered

during batch disposition.

A dM Sof A + A= S8E1 HAT ZHEULHMH g R ME ZHE 2F)0f ois Sl £E50]|
QU0{0F BHCh(H[9.55 LS HXE).
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d3EIX @2 g2 SiY Zrdar 2EE IFE SES 1sta FEEFEAMe S0 A2 FRko
o2l Ml YoM AFEsHOF SHCt

AMPE ZHdof gt MR A2 MYl o|AFFEAMAHY w2t Y E7tE +dsn, 7|55,
HEHQ =AME sHsfiof ot

RE ATEIX 2 UE2 FEEMOM EX| Frtsto] M=THel B Al 12{s{of St

8.17 Interventions and stoppages should be recorded in the batch record.
Each line stoppage or intervention should be sufficiently documented in batch records with the associated

time, duration of the event, and operators involved (ref to paragraph 9.34).

ZtZto| MY XLt 7hd2 REE ML siYsts 7(ztah Hodt Y iy BEE ZYSH FE9
EM5to{0F BHCh(H|9.52CHE )
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8.18 The duration of each aspect of aseptic preparation and processing should be minimized and limited

to a defined and validated maximum time, including:

Ze 27 NYFH Y PRIl T AT AN} s, Yot ASE

—

El Ot 2 gE2a
%|c 5| A|Zt O
i. the holding time between equipment, component, and container cleaning, drying and sterilisation;

1) 2, +EF X MH 87]0f cist Axel B Ao[e] |X| Azt

ii. the holding time for sterilised equipment, components, and containers before use and during
filling/assembly;

2) BdE ZH|, FEE A 700 ot AH8 H |X|AMZ, W E= ZESE S |X AT
iii. the holding time for a decontaminated environment, such as the RABS or isolator before use;

3) 2 (RABS) EE= OI0|£2|0[E{Qt Z0] 2FHO| MAHE o CHet AH8 © |X| AlZt

iv. the time between the start of the preparation of a product and its sterilisation or filtration through a
microorganism-retaining filter (if applicable), through to the end of the aseptic filling process There

should be a maximum permissible time for each product that takes into account its composition and the

prescribed method of storage;

4) MB HAZH NEEEH 27 SHIYES Yo PP £E OYE WALHE SH KNS
AN H2s NZL MBC Z4 W FHE B WHS DSt Z MB o A HE

ts
Az

o
£ 2%sliof gt

v. the holding time for sterilised product prior to filling;

ng

5) B2E HMEZol gt S HMX| |X| Mz

vi. the aseptic processing time;

3 Az

6)

1o
N
d

vii. the filling time.

—
-

7)™ M

ot

8.19 Aseptic operations (including APS) should be observed on a regular basis by personnel with specific
expertise in aseptic processing to verify the correct performance of operations including operator

behaviour in the cleanroom and address inappropriate practices if detected.

o HYMoIMel AW WSS EOl IH U BHEH LWED USS G HHU
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8 Production and Specific Technologies 8. M= % THXQI 7|&

8.20 Open primary packaging containers should be maintained under grade A conditions with the
appropriate background for the technology as described in paragraph 4.20.
For partially stoppered vials or prefilled syringes (see paragraph 8.126).

2 871 ObH7r &S] MYUE WX M4a2CH50M dEe vier Zo] XD FH
2 71T ASE =4 StoflM HEtk[ofof BCL
x

27
HExoz Ot MUE HO|Y E& ZaEC AUXE Hs13HES mMEC

8.21 Final containers should be closed by appropriately validated methods.

8.22 Where final containers are closed by fusion, e.g. Blow-Fill-Seal (BFS), Form-Fill-Seal (FFS), Small and
Large Volume Parenteral (SVP & LVP) bags, glass or plastic ampoules, the critical parameters and variables
that affect seal integrity should be evaluated, determined, effectively controlled and monitored during
operations.

Glass ampoules, BFS units and small volume containers (<100 ml) closed by fusion should be subject to
100% integrity testing using validated methods.

For large volume containers (>100 ml) closed by fusion, reduced sampling may be acceptable where
scientifically justified and based on data demonstrating the consistency of the existing process, and a
high level of process control.

It should be noted that visual inspection is not considered as an acceptable integrity test method.

EaAE UE

o
ol e —'.“’—'.'(SVP & LVP), 82 EE= HE 5 E8HYU(fusion)2E2
Q| etMdo de¢S 0|X|= L ul2t0|Eet Ha~of CHell 7t d%,

2Sote = ¢ 23

zapHel 2| 8 88 § ZUEYS HAslof Bt

2 WE, BFS 87|, 28 &7((100 ml 0[3he| AL 100% &HHE MBS HXof ot

88U R YISt MY &7((100 ml =1he| FL etHo= HYsiE|n 7|FE EAfe| LzHdat
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8.23 Samples of products using systems other than fusion should be taken and checked for integrity
using validated methods.

The frequency of testing should be based on the knowledge and experience of the container and closure
systems being used.

A scientifically justified sampling plan should be used. The sample size should be based on information
such as supplier management, packaging component specifications and process knowledge.
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8.24 Containers sealed under vacuum should be tested for maintenance of vacuum after an appropriate
pre-determined period prior to certification/release and during shelf life.
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8.25 The container closure integrity validation should take into consideration any transportation or
shipping requirements that may negatively impact the integrity of the container (e.g. by decompression

or extreme temperatures).
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8.26 Where the equipment used to crimp vial caps can generate large quantities of non-viable particle,
measures to prevent particle contamination such as locating the equipment at a physically separate

station equipped with adequate air extraction should be taken.

H. HIO|2 WS M= ZHU(crimping)Oil AL E EH|7} CiEe| UXE TYAMII= B2 HES 37| Hi
FXE FHEtD S2He=2 E22E YO Y dHE 2Xsts § Y
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8.27 Vial capping of aseptically filled products can be undertaken as an aseptic process using sterilised
caps or as a clean process outside the aseptic processing area.

Where the latter approach is adopted, vials should be protected by grade A conditions up to the point
of leaving the aseptic processing area, and thereafter stoppered vials should be protected with a grade
A air supply until the cap has been crimped. The supporting background environment of grade A air
supply should meet at least grade D requirements.

Where capping is a manual process, it should be performed under grade A conditions either in an
appropriately designed isolator or in grade A with a grade B background.
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8.28 Where capping of aseptically filled sterile product is conducted as a clean process with grade A air
supply protection, vials with missing or displaced stoppers should be rejected prior to capping.

Appropriately qualified, automated methods for stopper height detection should be in place.

8.29 Where human intervention is required at the capping station, appropriate technological and
organizational measures should be used to prevent direct contact with the vials and to minimize
contamination.

RABS and isolators may be beneficial in assuring the required conditions.

- HO

Of. ASE 3712l 828 Sil B3kl BEIE2E 7 STE MZ2 oplof cist WIS W=
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8.30 All filled containers of parenteral products should be inspected individually for extraneous
contamination or other defects.

Defect classification and criticality should be determined during qualification and based on risk and
historical knowledge. Factors to consider include, but are not limited to, the potential impact of the
defect to the patient and the route of administration.

Different defect types should be categorized and batch performance analysed. Batches with unusual
levels of defects, when compared with routine defect numbers for the process (based on routine and
trend data), should be investigated.

A defect library should be generated and maintained which captures all known classes of defects. The
defect library should be used for the training of production and quality assurance personnel.

Critical defects should not be identified during any subsequent sampling and inspection of acceptable
containers.

Any critical defect identified subsequently should trigger an investigation as it indicates a possible failure
of the original inspection process.
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8.31 When inspection is performed manually, it should be conducted under suitable and controlled
conditions of illumination and background.

Inspection rates should be appropriately controlled and qualified.

Operators performing the inspection should undergo visual inspection qualification (whilst wearing
corrective lenses, if these are normally worn) at least annually.

The qualification should be undertaken using appropriate samples from the manufacturer's defect library
sets and taking into consideration worst case scenarios (e.g. inspection time, line speed where the product
is transferred to the operator by a conveyor system, container size or fatigue) and should include
consideration of eyesight checks.

Operator distractions should be minimized and frequent breaks, of an appropriate duration, should be

taken from inspection.
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8.32 Where automated methods of inspection are used, the process should be validated to detect known
defects (which may impact product quality or safety) and be equal to, or better than, manual inspection
methods.

The performance of the equipment should be challenged using representative defects prior to start up

and at regular intervals throughout the batch.
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8.33 Results of the inspection should be recorded and defect types and numbers trended. Reject levels
for the various defect types should also be trended based on statistical principles.
Impact to product on the market should be assessed as part of the investigation when adverse trends

are observed.
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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.

HIO|@MZE ‘HEH QAL ZE 00| M| THEL{(Qur Partner)

HIO|2MZE = CH3o| MEL|Qt e “H|2Hlo| WRAHQ EctEa 0|4 MH|A(PharmaBio Value Chain

Collaboration Service)"E H|&dt1 UASLICE

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

v Aseptic Drug Product(DP + Lyophilization) Production Line Equipment(Total Solution)

TOfron 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(Total Solution)
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/
I/VEn ’9‘ v Aseptic Drug Product(DP+Lyophilization) Production Line Equipment(Total Solution)
v Clean Air Equipment(RABS, Isolator) for Production and QC Sterility Test

Vﬁ;&l Yichun Wonsen Intelligent Equipment Co., Ltd. ~~ http://www.wonsen.net/
v" OSD Production Line Equipment(Total Solution)

5@ Hangzhou Shengde Machinery Co., Ltd.(SED Pharma)~~ https://sedpharma.com/
B v Aseptic Filling Line Equipment / OSD Production Line Equipment

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

_QLWES International” | Lives International~~ https://lives-international.com/
SRMWOO S&T v GMP Validator/Data Logger for Thermal Validation

“H|2Hio| 2 WHEHQl ZEtE 0] AMH|A(PharmaBio Value Chain Collaboration Service)"S & 0{2{&£9|
HO[X} DELHQ @HIO|RMEELQ} SH A™sH BAIZM £ 522 : gmp@biosupport.co.kr
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