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Action limit — An established relevant measure (e.g. microbial, or airborne particle limits) that, when
exceeded, should trigger appropriate investigation and corrective action based on the investigation.
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Alert level — An established relevant measure (e.g. microbial, or airborne particle levels) giving early
warning of potential drift from normal operating conditions and validated state, which does not
necessarily give grounds for corrective action but triggers appropriate scrutiny and follow-up to
address the potential problem. Alert levels are established based on routine and qualification trend
data and are periodically reviewed. The alert level can be based on a number of parameters including
adverse trends, individual excursions above a set limit and repeat events.
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Aseptic preparation/processing — The handling of sterile product, containers and/or devices in a
controlled environment in which the air supply, materials and personnel are regulated to prevent

microbial, endotoxin/pyrogen and particle contamination.
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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.
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Asepsis — A state of control attained by using an aseptic work area and performing activities in a
manner that precludes microbial contamination of the exposed sterile product.
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Bioburden - The total number of microorganisms associated with a specific item such as personnel,
manufacturing environments (air and surfaces), equipment, product packaging, raw materials (including
water), in-process materials, or finished products.
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Classified area — An area that contains a number of cleanrooms (see cleanroom definition).
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Clean area — An area with defined particle and microbiological cleanliness standards usually containing a
number of joined cleanrooms.
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Cleanroom - A room designed, maintained, and controlled to prevent particle and microbial
contamination of drug products. Such a room is assigned and reproducibly meets an appropriate air
cleanliness level.
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Cleanroom classification — A method of assessing the level of air cleanliness against a specification for a
cleanroom or clean air equipment by measuring the total particle concentration.
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Cleaning — A process for removing contamination e.g. product residues or disinfectant residues.

1. “MIH(Cleaning)"0|Z HIF THRE, 25H HFE 52 2YS 787 9zt ExE Lt

Colony Forming Unit (CFU) — A microbiological term that describes a single detectable colony that
originates from one or more microorganisms. Colony forming units are typically expressed as CFU per
ml for liquid samples, CFU per m3 for air sample and CFU per sample for samples captured on solid
medium such as settle or contact plates.
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Contamination — The undesired introduction of impurities of a microbiological nature (quantity and
type of microorganisms, pyrogen), or of foreign particle matter, into or onto a raw material,
intermediate, active substance or drug product during production, sampling, packaging or repackaging,

storage or transport with the potential to adversely impact product quality.
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Contamination Control Strategy (CCS) — A planned set of controls for microorganisms, endotoxin/pyrogen
and particles, derived from current product and process understanding that assures process performance
and product quality. The controls can include parameters and attributes related to active substance,
excipient and drug product materials and components, facility and equipment operating conditions, in-
process controls, finished product specifications, and the associated methods and frequency of
monitoring and control.
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Critical surfaces — Surfaces that may come directly into contact with, or directly affect, a sterile product
or its containers or closures. Critical surfaces are rendered sterile prior to the start of the
manufacturing operation, and sterility is maintained throughout processing.
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Critical zone - A location within the aseptic processing area in which product and critical surfaces are
exposed to the environment.
F. "58 TY(Critical zone)"0|Z H|E2} T2 #HO| &P LEEE FH3E 1Y WHE /XS T

Disinfection — The process by which the reduction of the number of microorganisms is achieved by the
irreversible action of a product on their structure or metabolism, to a level deemed to be appropriate

for a defined purpose.
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Inherent interventions — An intervention that is an integral part of the aseptic process and is required for
either set-up, routine operation and/or monitoring (e.g. aseptic assembly, container replenishment,
environmental sampling). Inherent interventions are required by procedure or work instruction for the
execution of the aseptic process.
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Local isolates - Suitably representative microorganisms of the site that are frequently recovered
through environmental monitoring within the classified zone/areas especially grade A and B areas,
personnel monitoring or positive sterility test results.
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Manual aseptic processing— An aseptic process where the operator manually compounds, fills, places
and /or seals an open container with sterile product.
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Operator - Any individual participating in the processing operation, including line set-up, filling,
maintenance, or other personnel associated with manufacturing activities.
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9 Environmental & process monitoring 9. #2 % 33 ZL|EY

General = Mo HrA
Environmental monitoring - total particle = EAMoj| HrEE
Environmental and personnel monitoring - viable particle = EMo| Hrgg
Aseptic process simulation (APS) (also known as media fill) i 2 pAEE HEo| EME EYE

General 9.1 YHEALSH

9.1 The site’s environmental and process monitoring programme forms part of the overall CCS and is
used to monitor the controls designed to minimize the risk of microbial and particle contamination.

It should be noted that the reliability of each of the elements of the monitoring system (viable, non-
viable and APS) when taken in isolation is limited and should not be considered individually to be an
indicator of asepsis.

When considered together, the results help confirm the reliability of the design, validation and operation

of the system that they are monitoring.
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i. environmental monitoring - total particle; 1) 272 ZL|E - & X}

ii. environmental and personnel monitoring - viable particle; 2) 272 % =3 DLIEHY - W24 &
N,

iii. temperature, relative humidity and other specific characteristics; 3) 2k, #&H Sk U 7|Et £
iv. APS (aseptically manufactured product only). 4) F#3H2O A H(FZF =AM H=F HET s

9.3 The information from these systems should be used for routine batch certification/release and for
periodic assessment during process review or investigation. This applies for both terminal sterilisation
and aseptic processes, however, the criticality of the impact may differ depending upon the product and

process type.

Ch. 2LIEE A2H-0M @2 BEE AYH H=THel 512 28l AH8EIOF 3tH, F7|H 3H HE
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Environmental and process monitoring 9.2 872 U 3% 2L|E{

9.4 _ should be established and documented. The purpose of

the environmental monitoring programme, is to:
7. SENENEEESES = =2stn 2Astsop St B BLEY B

i. Provide assurance that cleanrooms and clean air equipment continue to provide an environment

ro

chem 2.

of appropriate air cleanliness, in accordance with design and regulatory requirements.
1) BE4 A HHES7I1Zx7F 24 & #H ad0 w2t HES 7| YHESE XNKEHe= X Ssihs

ANg HPeict

ii. Effectively detect excursions from environmental limits triggering investigation and assessment
of risk to product quality.
2) HE SE Sl chgt =AF A @77F 2ot SFRLETY S 7|ES o|RE 2aHez ZAX|T

Ct.

Risk assessments should be performed in order to establish this comprehensive environmental
monitoring programme, i.e. sampling locations, frequency of monitoring, monitoring methods and
incubation conditions (e.g. time, temperature(s), aerobic and/or anaerobic conditions).

Lt M MF /X, ZUETY "Iz, RLEY E 3 Y =AG: A, 2k, 371d = % "8 =

A EE Zzto] x7) Sof P FHQ $BF DUHY ZRIYS DU Ash AY BIE 2o}

These risk assessments should be conducted based on detailed knowledge of; the process inputs and
final product, the facility, equipment, the criticality of specific processes and steps, the operations
involved, routine monitoring data, monitoring data obtained during qualification and knowledge of
typical microbial flora isolated from the environment.

ojgh f#I¥ F7te 3% FU= U T HE, MY, 2H, 88 3¥ A ©Ae FoL:, #H Y, FI
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The risk assessment should include the determination of critical monitoring locations, those locations
where the presence of microorganisms during processing may have an impact upon product quality, (e.g.
grade A, aseptic processing areas and the grade B areas that directly interface with the grade A area).

f® "its 52 RUEHY 91X, 5 3 5 0422 EXM7L HE S IS 012 = A= fAX©l: A

S8 F23d 7Y U ASSH HZ st BSS TH)O ot oIS =AsHoF Bt

Consideration of other information such as air visualisation studies should also be included.

27| Nz eivet Ze Ch2 YHE 1EE & Yrkh

These risk assessments should be reviewed regularly in order to confirm the effectiveness of the site’s
environmental monitoring programme.

ojgt 2l H7IE HIIH2E HESHH M= &3 ELUEY =279 satdS =elsyof ghof.

The monitoring programme should be considered in the overall context of the trend analysis and the

CCS for the site.
H=A0 CHer AT 24 9 e ztz|Mako] HutXol MatgA DL EY =2 na{sjo} stC}.
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9.5 Routine monitoring of cleanrooms, clean air equipment and personnel should be performed in

operation throughout all critical stages of processing, including equipment set-up.

Ch BEA, BYS7IEA, HUAG o3 HIIHel DLEYS MH| MK 5 3o 2E 52 Ao HN
b ot

9.6 Other characteristics, such as temperature and relative humidity, should be controlled within ranges
that align with product/processing/personnel requirements and support maintenance of defined

cleanliness standards (e.g. grade A or B).

gt 2= 3 diigket 2 CHE S92 HE 3%, YUd 240 FEsta pEE J™E 7|0 A
EE BSE)2 |XIE2E A= Hel oM 2E|E|ojof B

9.7 The monitoring of grade A should demonstrate the maintenance of aseptic processing conditions
during critical operations.

Monitoring should be performed at locations posing the highest risk of contamination to the sterile
equipment surfaces, containers, closures and product.

The selection of monitoring locations and the orientation and positioning of sampling devices should be
justified and appropriate to obtain reliable data from the critical zones.

0. ASE ZLIEHT Aols 32 XY Jo Fa3E =40| FX==XE LSsHOF Stk
RLEHI2S Fo U 2#H, 87|, 0P, MF0| 7Y =2 29 "M ==&l X0 HASCL

U S A A A EASl 8 L WOl i Eerdo] ASEIOlF 52 B2 TN o
2|4 9l Hlo|E| ol HHsyof st

9.8 Sampling methods should not pose a risk of contamination to the manufacturing operations.
HE, ZA 23 LHS H=I3H0| oiet 2H fI”S X2fstx| ghofof Stoi

9.9 Appropriate alert levels and action limits should be set for the results of viable and total particle
monitoring.

The maximum total particle action limits are described in Table 5 and the maximum viable particle action
limits are described in Table 6.

However, more stringent action limits may be applied based on data trending, the nature of the process
or as determined within the CCS.

Both viable and total particle alert levels should be established based on results of cleanroom qualification

tests and periodically reviewed based on ongoing trend data.
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9.10 Alert levels for grade A (total particle only) grade B, grade C and grade D should be set such that
adverse trends (e.g. a numbers of events or individual events that indicate a deterioration of

environmental control) are detected and addressed.

BE(Ol: &3 2| X7t LIEtLHE of
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9.11 Monitoring procedures should define the approach to trending. Trends should include, but are not

limited to:
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i. increasing numbers of excursions from action limits or alert levels;

1) =X| 8H4| E£&= Zdn =F°| 0| 3+ F7}

|

HA

ii. consecutive excursions from alert levels; 2) 25Xl A £

iii. regular but isolated excursion from action limits that may have a common cause, (e.g. single
excursions that always follow planned preventative maintenance);
3) F7|H0|X| 2 HHLKH oz WWSH= =X| oA O|R0|H T & 20| A= FLOl: A=E oHyH

FXIEE o]0 S LASH= JHE o)

iv. changes in microbial flora type and numbers and predominance of specific organisms. Particular
attention should be given to organisms recovered that may indicate a loss of control, deterioration

in cleanliness or organisms that may be difficult to control such as spore-forming microorganisms

and moulds.
4) DIYEETe st U SF 0jYE0| i St SMSe Wl B2t EIX| %D YHE Xt A
LIEHS & Ql= DJME & EXt ¥4 0WE X 3F0| 5 2%t o2 & Y= SIIHY 53 F

|5 oF St}

9.12 The monitoring of grade C and D cleanrooms in operation should be performed based on data
collected during qualification and routine data to allow effective trend analysis.
The requirements of alert levels and action limits will depend on the nature of the operations carried out.

Action limits may be more stringent than those listed in Table 5 and Table 6.

A Bl FPEMS Yol (53 L DS FWA 3W 5 BUEYS MZYYI S0 2T Ho|
El9 7| HlO|E|E J|goE Sysict
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9.13 If action limits are exceeded, operating procedures should prescribe a root cause investigation, an

assessment of the potential impact to product (including batches produced between the monitoring and

reporting) and requirements for corrective and preventive actions.
If alert levels are exceeded, operating procedures should prescribe assessment and follow-up, which
should include consideration of an investigation and/or corrective actions to avoid any further

deterioration of the environment.
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Environmental monitoring - total particle 9.3 #Z ZL|E& - & UxX}

9.14 A total particle monitoring program should be established to obtain data for assessing potential

contamination risks and to ensure the maintenance of the environment for sterile operations in a qualified

state.

ot

7. & 9x 2UEY =202 2 fIEd F7IE it HIOHE =HSn HIEH HEie 4 XY

(=]
B2 {XIH2SH7| 28] =B E[ofof SiCE.

9.15 The limits for environmental monitoring of airborne particle concentration for each graded area are

given in Table 5.
Table 5: Maximum permitted total particle concentration for monitoring.

Lt 88 EL|EE Al 518758 & #RYUK 5= #A7IE

Maximum limits for total particle Maximum limits for total particle
Grade > 0.5 pm/m? > 5 pm/m?
at rest in operation at rest in operation
3520 3520 29 29
B 3520 352 000 29 2930
& 352 000 3520 000 2930 29 300
D 3520 000 Not 29300 Not
predetermined @ predetermined ®
e me A0 38 & Y%t 5
°= (Yxtel 27|= =off BAE Z YUxtel 37|12F AU O AL
Hl =g Al = Al
0.5um 5pm 0.5um Sum
3,520 29 3,520 29
3,520 29 352,000 2,930
C 352,000 2,930 3,520,000 29,300
oA mar 2 oA mar 2
D 3,520,000 29,300 i . i .
(Not predetermined)®" (Not predetermined)®"

(a) For grade D, in operation limits are not predetermined. The manufacturer should establish in

operation limits based on a risk assessment and on routine data, where applicable.

F1) DSa0 et “HY A" & 71F2 0[2] x| ACL H=XH= 2o 42 ¥ A
4Hel HoHE EMH2 3T 7|ES 2dsHof oot
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Note 1: The particle limits given in the table for the “at rest” state should be achieved after a short
“clean up” period defined during qualification (guidance value of less than 20 minutes) in an

unmanned state, after the completion of operations (see paragraph 4.29).

HzE1) “Hl 2 A7 HEfof| CHsl ol MISE E Xt SHAIZIE2 YOl Y= LEHAM HAE F
7 et FollTl Tl “MIE" 712 EDX= 20= 0| o|Fof F/E|0of BHCh(M4.22 KT HE).

Note 2: The occasional indication of macro particle counts, especially = 5 um, within grade A may
be considered to be false counts due to electronic noise, stray light, coincidence loss etc.

However, consecutive or regular counting of low levels may be indicative of a possible
contamination event and should be investigated.

Such events may indicate early failure of the room air supply filtration system, equipment failure,
or may also be diagnostic of poor practices during machine set-up and routine operation.

Hx2) ASE oM £38| 5um O|dQl Oj3 =2 UX} £ HI7[H Oo|=, O] (stray light), SLUH =
M(coincidence loss) S22 Qlsll 5F HE 5HE £+ At

dejLt ASZHO|AL FI|Hoz oY UKl B2 £F0=2 LELEH ol EAYH 2o HFYU £
ooz ZAE MABCL

oj2{st HME2 HeM 37| 35 KutA| AR x7| o4, HH[e| 1ZF, 7|A FH| U UYMHQI i
SOt EQHHT M¥o| WU 5 QULC|

9.16 For grade A, particle monitoring should be undertaken for the full duration of critical processing,

including equipment assembly.

O

Ch ASE0ME 2H Z®S Zget 32 332 HH 378 M S UX ZLEY S o[dsHof St

[

9.17 The grade A area should be monitored continuously (for particles 0.5 and 25 pm) and with a
suitable sample flow rate (at least 28 litres (1ft3) per minute) so that all interventions, transient events
and any system deterioration is captured.

The system should frequently correlate each individual sample result with alert levels and action limits at
such a frequency that any potential excursion can be identified and responded to in a timely manner.
Alarms should be triggered if alert levels are exceeded.

Procedures should define the actions to be taken in response to alarms including the consideration of

additional microbial monitoring.
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9.18 It is recommended that a similar system be used for the grade B area although the sample frequency
may be decreased.

The grade B area should be monitored at such a frequency and with suitable sample size that the
programme captures any increase in levels of contamination and system deterioration.

If alert levels are exceeded, alarms should be triggered.

op. MEY YEE E0|CHZE BSE THO fAISH A[2™-E AMEY WS Ao}
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9.19 The selection of the monitoring system should take into account any risk presented by the materials
used in the manufacturing operation (e.g. those involving live organisms, powdery products or
radiopharmaceuticals) that may give rise to biological, chemical or radiation hazards.

Hh. BLIEZ AAR M A WESHH, ooty = UAM 26 248 |REY = A= WX HYY A8
= 22Ol #otlE |71, TR MF £ YAMS 2%F)E st S nefsfiof sict

9.20 In the case where contaminants are present due to the processes involved and would potentially
damage the particle counter or present a hazard (e.g. live organisms, powdery products and radiation
hazards), the frequency and strategy employed should be such as to assure the environmental
classification both prior to and post exposure to the risk.

An increase in viable particle monitoring should be considered to ensure comprehensive monitoring of
the process. Additionally, monitoring should be performed during simulated operations.

Such operations should be performed at appropriate intervals.

The approach should be defined in the CCS.

A BUSE Ao 29SO WS DU A7t IAKOR S A 2401 HoIE £
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9.21 The size of monitoring samples taken using automated systems will usually be a function of the
sampling rate of the system used.

It is not necessary for the sample volume to be the same as that used for formal classification of
cleanrooms and clean air equipment.

Monitoring sample volumes should be justified.
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2024-11-28(V00), K.M.Kim mlo|X] 13 / 18 Knowledge Sharing of Bio-Support




ME22 EE 1(Annex 1)0|M2| Environmental & process monitoring 2 TAIEH2?

Bio-Support

Environmental and personnel monitoring — viable particle 9.4 7 % Ziigl nL|E- MEH Uxt

9.22 Where aseptic operations are performed, microbial monitoring should be frequent using a
combination of methods such as settle plates, volumetric air sampling, glove, gown and surface sampling
(e.g. swabs and contact plates).

The method of sampling used should be justified within the CCS and should be demonstrated not to
have a detrimental impact on grade A and B airflow patterns.

Cleanroom and equipment surfaces should be monitored at the end of an operation.
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9.23 Viable particle monitoring should also be performed within the cleanrooms when normal
manufacturing operations are not occurring (e.g. post disinfection, prior to start of manufacturing, on
completion of the batch and after a shutdown period), and in associated rooms that have not been used,
in order to detect potential incidents of contamination which may affect the controls within the
cleanrooms.

In case of an incident, additional sample locations may be used as a verification of the effectiveness of a

corrective action (e.g. cleaning and disinfection).

9.24 Continuous viable air monitoring in grade A (e.g. air sampling or settle plates) should be undertaken
for the full duration of critical processing, including equipment (aseptic set-up) assembly and critical
processing.

A similar approach should be considered for grade B cleanrooms based on the risk of impact on the
aseptic processing.

The monitoring should be performed in such a way that all interventions, transient events and any system
deterioration would be captured and any risk caused by interventions of the monitoring operations is

avoided.

71 2 4=8 odxt RUEY(Ol: F/2 £= Hota)2 FH|(F2H EX)e
o o

2024-11-28(V00), K.M.Kim | o|X|] 14 / 18 Knowledge Sharing of Bio-Support




MZ2 HE 1(Annex 1)0|A{2| Environmental & process monitoring 2-TAI27?

Bio-Support

9.25 A risk assessment should evaluate the locations, type and frequency of personnel monitoring based
on the activities performed and the proximity to critical zones. Monitoring should include sampling of
personnel at periodic intervals during the process.

Sampling of personnel should be performed in such a way that it will not compromise the process.
Particular consideration should be given to monitoring personnel following involvement in critical
interventions (at a minimum gloves, but may require monitoring of areas of gown as applicable to the
process) and on each exit from the grade B cleanroom (gloves and gown).

Where monitoring of gloves is performed after critical interventions, the outer gloves should be replaced
prior to continuation of activity.

Where monitoring of gowns is required after critical interventions, the gown should be replaced before

further activity in the cleanroom.
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9.26 Microbial monitoring of personnel in the grade A and grade B areas should be performed.
Where operations are manual in nature (e.g. aseptic compounding or filling), the increased risk should

lead to enhanced emphasis placed on microbial monitoring of gowns and justified within the CCS.
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9.27 Where monitoring is routinely performed by manufacturing personnel, this should be subject to
regular oversight by the quality unit (refer also to paragraph 8.19).
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823tk &M FZX

rir
ox

2, BURMI F7|HoE LSS FUHCHA

9.28 The adoption of suitable alternative monitoring systems such as rapid methods should be considered
by manufacturers in order to expedite the detection of microbiological contamination issues and to
reduce the risk to product.

These rapid and automated microbial monitoring methods may be adopted after validation has

demonstrated their equivalency or superiority to the established methods.
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9.29 Sampling methods and equipment used should be fully understood and procedures should be in
place for the correct operation and interpretation of results obtained.

Supporting data for the recovery efficiency of the sampling methods chosen should be available.

Of. ZH ¥ YEu Ar8st= HHIE 2TS| ofsHsHof i, SHIE =Y A +TE Zit siMS flet E
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9.30 Action limits for viable particle contamination are shown in Table 6

Table 6: Maximum action limits for viable particle contamination

Xt MEEUX Ao et =X| SHAI7|E
Settle plates Contact plates | Glove print,
Grade | Air sample (diam. 90 mm) (diam. 55mm), | Including S fingers on
CFU /m’ CFU /4 hours® | CFU/plate® | both hands
CFU / glove
A No growth'
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -
con L8l EHT Z2e Z2E
=3 e (XIZ 90mm) (X|Z 55mm) CHd 27}e
CFU/m3
CFU/4hours™" CFU/plate™ CFU/glove
A Z 4% 212 (No growth)™)
B 10 5 5 5
C 100 50 25 -
D 200 100 50 -

(a) - Settle plates should be exposed in grade A and B areas for the duration of operations (including
equipment set-up) and changed as required after a maximum of 4 hours (exposure time should be
based on validation including recovery studies and it should not have any negative effect on the

suitability of the media used).

- For grade C and D areas, exposure time (with a maximum of 4 hours) and frequency should
be based on QRM.

- Individual settle plates may be exposed for less than 4 hours.

F1) ASS 2 BSS THoIME A AZHEH MK EhSoH Het2S ZWeOF B0l Ak N2t
F oo w2t mAsiof StCh(eE AZM2 25 Al § B2 Ho|ME 7|He R dtu, AET HiX|Q
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CS2 A D SS 1YY % =& Mz 4M7h R =& s E= FSEAHR2I0 71250 StCf,
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(b) Contact plate limits apply to equipment, room and gown surfaces within the grade A and grade

B areas.

Routine gown monitoring is not normally required for grade C and D areas, depending on their

function.
F2) EUZ 7I1F2 A 531 B 53 7Y U T, IY4M 232 mHo) HSHCL
Yutgoz F7|HQ Y= BUEHYS 7o 20 mt 52 DS FYUME RTEX @
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Ct.

Note 1: It should be noted that the types of monitoring methods listed in the table above are
examples and other methods can be used provided they meet the intent of providing information
across the whole of the critical process where product may be contaminated (e.g. aseptic line set-

up, aseptic processing, filling and lyophilizer loading).

HZ1) 471 Bl FAE BUEZ WYol R¥2 oMoln, HEBN 2F JHs40l Y= B M 5
2 IO RF 2 UK, R 3, 5 Y SHAZ/| W)l PN YEE W A== 3B
She A9 [I12 WY A8% 4 U

Note 2: Limits are applied using CFU throughout the document. If different or new technologies are
used that present results in a manner different from CFU, the manufacturer should scientifically

justify the limits applied and where possible correlate them to CFU.

HZ2) M Mo CFUE AHETH 7IFE0| HEECL CFUZL Ot WA= ZuJt LIEHLE MER2 7
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9.31 Microorganisms detected in the grade A and grade B areas should be identified to species level and
the potential impact of such microorganisms on product quality (for each batch implicated) and overall
state of control should be evaluated.

Consideration should also be given to the identification of microorganisms detected in grade C and D
areas (for example where action limits or alert levels are exceeded) or following the isolation of organisms
that may indicate a loss of control, deterioration in cleanliness or that may be difficult to control such as
spore-forming microorganisms and moulds and at a sufficient frequency to maintain a current

understanding of the typical flora of these areas.
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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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