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Airlock — An enclosed space with interlocked doors, constructed to maintain air pressure control between
adjoining rooms (generally with different air cleanliness standards). The intent of an airlock is to preclude
ingress of particle matter and microorganism contamination from a lesser controlled area.

A, "0||0‘|E"(A|rlock)"0|EP ™5t XI-O-IAI(OIH}x_-!gE ME CIE 37| M™¥E 7|88 7|.x|) Alojo] 7|4 =H
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Barrier — A physical partition that affords aseptic processing area (usually grade A) protection by
separating it from the background environment. Such systems frequently use in part or totally the Barrier
Technologies known as RABS or isolators.

M. “Hi2[O{(Barrier)"Z FH HZFOM T HY SH(YUEHLE ASS % -E—EIE.*EEN Y S B2
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Classified area — An area that contains a number of cleanrooms (see cleanroom definition).

0f. "52 22 1% (Classified area)”0| 2t 0{2] 72| HHMAl0| Q= TH(HMEA HMo| kx)2 LetC},
Cleaning — A process for removing contamination e.g. product residues or disinfectant residues.
1. “M*(Cleaning)"0| 2t HIF TRE, 25H TUHRE 52 S H7s7| 2l ExE TeiCt

Clean area — An area with defined particle and microbiological cleanliness standards usually containing a
number of joined cleanrooms.
. "M 7% (Clean area)”0| 2 $QUKISL N|WES| HHYE 7|Z0| YoiT FYOE, YHHOE Cio| ¢

o
e I
HE| HHAS TSISHC}

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.
F. "®H™E4Y 2R (Cleanroom classification)"Zt & YAt =& FEsID HHEA £ HEI7I1EX o i
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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.
3. "L PE| M2 (Contamination Control Strategy, CCS)”0|Zt HE2| EX 3HESS B 21510
M HMEF X 3 OIBIE 7|tz 2T DME, A=ELM/HBEEE, =
X
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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.

H =9 HW(Critical surfaces)"0|2t f7 HE F&= NEQ 87| k& oo XMooz H3kg FHLL
MEY 4 Q& BEHE YHLL 32 BHS NI 3W A% ¥ 23 MH7 EHES oD, 3 WY 224
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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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First Air — Refers to filtered air that has not been interrupted prior to contacting exposed product and
product contact surfaces with the potential to add contamination to the air prior to reaching the critical
zone.
8. "mAE of|of{(First Ain)"E =F ME A HE 2HO| YHS7| Mo Lolie2 Ho| gi= oat 3718 Y
Ct.
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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.

2t “LHXA Ztd(Inherent interventions)” 0|2t 2 #3H0M MHX|(AMe), YA=Q =Y 9 Eest A2 o
LEjZo| EAHXoz Stk ZHE(O: 2 =, 87| 235, &3 7.:1*1I*H F)S =oCH W z2Hd2 2
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Pass-through hatch — Synonymous with airlock (see airlock definition) but typically smaller in size.

E. "0|% &f%|(Pass-through hatch)"Zt Of0{Zfa SYU(Oflo{3} Fo| FX)siLt UKoz J7|&= O EH2
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Turbulent airflow — Air that is not unidirectional. Turbulent air in cleanrooms should flush the cleanroom
via mixed flow dilution and ensure maintenance of acceptable air quality.
Ct. k7| &F(Turbulent airflow)” 2t TtBtgF0| oftl Z7|S 58 otch HEM U HF

FHE MojliE|n Helst 7| FEHO fX[#2E 2Fslof S
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Unidirectional airflow — An airflow moving in a single direction, in a robust and uniform manner, and at
sufficient speed, to reproducibly sweep particles away from the critical processing or testing area.
of. “EtLeE Z7|SF(Unidirectional airflow)”0|2t 52 I £ M@ FHEZREH YXE XSH2=R

o o
MASES, Sactn FUS YAOE SET SEEH YPOE 0|Fots 37| 558 YL

Unidirectional Airflow (UDAF) unit — A cabinet supplied with filtered unidirectional airflow (previously
referred to as a Laminar Airflow Unit or LAF).
Hf, “CHUBtSE Z7|S E % K| (Unidirectional Airflow Unit, UDAF)"2F Oju}=l THUHISE Z7|S 20| HB3E|=

FHH[R (O] H Ol = Z7|SEZEK|(Laminar Airflow Unit EE= LAF)2t ghe stct,
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4 Premises 4. Al -

General guidance regarding the specific needs for premises design and also guidance on the qualification
of premises including the use of Barrier Technology.

Requirements(4.1~4.17) it 2FAIEE HEo| EME 2
Barrier Technologies siE 27AE Eeo| EME FHYE
Cleanroom and clean air equipment qualification = Mo Hdst

Disinfection siE 27ARE Eeo| EME FHYE

Cleanroom and clean air equipment qualification 4.2 HEHY 3 HEIZ7|&*X HHH=HI}

4.23 Cleanrooms and clean air equipment such as unidirectional airflow units (UDAFs), RABS and isolators,
used for the manufacture of sterile products, should be qualified according to the required characteristics
of the environment.

Each manufacturing operation requires an appropriate environmental cleanliness level in the operational
state in order to minimize the risk of contamination of the product or materials being handled.

Appropriate cleanliness levels in the “at rest” and “operational” states should be maintained.
HO|O%F MO ALBElE BEHN TULLSIISEEX|(UDAF), B2(RABS), Of0|E2|0|E et Z2
= 275+ #3 540 w2t §78E%7

b
Y MolE FeElE MBolU4 =82 29 715

"Hl ZHY A" SEHRE "EHY At SEHOl HEgdt BHEEL |XIE|0{0F BHCL

4.24 Cleanrooms and clean air equipment should be qualified using methodology in accordance with the
requirements of Annex 15.
Cleanroom qualification (including classification) should be clearly differentiated from operational

environmental monitoring.
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4.25 Cleanroom and clean air equipment qualification is the overall process of assessing the level of

compliance of a classified cleanroom or clean air equipment with its intended use.

As part of the qualification requirements of Annex 15, the qualification of cleanrooms and clean air

equipment should include (where relevant to the design/operation of the installation):

Ch A YHITIIFN MAYWE 2RY YWY £= YHITIYAI ASSHO Hpw
Woksts Hursel Mxto|ch,

of DA [EE 1310 MANHI 2TAe| YN BHY L HHIIIFNOl O HANWIE 12S
EHS0F BCHAIA L UK FrAT BRO| Y= FS)

i. installed filter system leakage and integrity testing, 1) EX| & ZEA|AH £ 9 2HH AE
ii. airflow tests - volume and velocity, 2) 37|SEAE - S 9 &%

iii. air pressure difference test, 3) 37| XA H

iv. airflow direction test and visualisation, 4) &7|SE%sF =3 9 A|Zig}

Hl
re
lo
o2

v. microbial airborne and surface contamination, 5) 0|¥= £8 U
vi. temperature measurement test, 6) 2T SHA|H

vii. relative humidity test, 7) & =AE

viii. recovery test, 8) 3| SA|H

ix. containment leak test. 9) LAY FZA|H

Reference for the qualification of the cleanrooms and clean air equipment can be found in the ISO 14644

series of standards.

gt HEY A HHEI71ZK 2 HAGE7 #H HE ESU2 1SO 14644 EEI|E A5 UAS0M =g
= QAL

4.26 Cleanroom classification is part of the cleanroom qualification and is 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.

Classification activities should be scheduled and performed in order to avoid any impact on process or
product quality.

For example, initial classification should be performed during simulated operations and reclassification

performed during simulated operations or during aseptic process simulation (APS).

Oh HYA 52 ERE YU MFNWI YHOE I YK SES FWSH YWY E= HHIIIEK
A7 oH 37) YYE $F2 Yol wHol

53 25 ¥Y2 3 Bt NS BU0| YTS ONX YES UWS WoED $UsHoF Lt

OE S0i, x7| £HE oMY A $¥StD WEHE Do|Y EE 2LFIYROIAHEAPS) HY A 3
| 0fof B
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4.27 For cleanroom classification, the total of particles equal to or greater than 0.5 and 5 um should be

measured.

This measurement should be performed both at rest and in simulated operations in accordance with the

limits specified in Table 1.

Ht. BEH S8 272 3% 0.5um 3 5um 0|¥e| & UXE FHeHOF BtCh O] HH2 H4.23AH50] ot
2t "H| Zd A" JEfRt 2o|XY HENO|M 2F SFE|O{OF SHCL

Table 1: Maximum permitted total particle concentration for classification

Al HESE 25 M 518kl & UXt s 2AI7IE
Maximum limits for total particle Maximum limits for total particle
Grade > 0.5 pm/m’ >5 nm/m*
at rest in operation at rest in operation
A 3520 3520 Not specified @ | Not specified @
B 3520 352 000 Not specified @ 2930
C 352 000 3520 000 2930 29 300
D 3520 000 Not 29 300 Not
predetermined ® predetermined ®

(a) Classification including 5pum particles may be considered where indicated by the CCS or historical

trends.

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

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

'y AW L F dA F
(g7hel 271 Fol WAE 2 QAke) =019 @AY o A
=%
o a2 A 2 Al
0.5/m Sm 0.5/m Sum
- dast 4% gt 44
i ,02( e ,02 . R
A 3,520 (Not specified)™ 3,520 (Not specified)™
a9 A%
52( T - 352,00C 2,930
B 3,520 (Not specified)™" 352,000 2,930
C 352,000 2,930 3,520,000 29,300
<A w43 <A wEk 23
D 3,520,000 29,300 (Not (Not
predetermined)™? predetermined)™?
F1) 5m YAE e 58 BRT L9 AE B A4 Gk veve B¢ aeE
T U
T2) Dew oFol iz &g AT F 97 3= SAVIEL vEl AskA g Alz=Ate
dast 4¢ 9957 £ 444 deldHE 2AR A7 7lee dAsF g
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4.28 For classification of the cleanroom, the minimum number of sampling locations and their positioning

can be found in ISO 14644 Part 1.

For the aseptic processing area and the background environment (the grade A and grade B areas,

respectively), additional sample locations should be considered and all critical processing areas such as

the point of fill and container closure feeder bowls should be evaluated.

Critical processing locations should be determined by documented risk assessment and knowledge of

the process and operations to be performed in the area.

ot

Of. MM S3 2592 AL ISO 14644 Part 1 O|M =& ZAMXHF X|Ho| 7 U sl 2 lg

>

i
Jot

OI|:|-

A

Fa3E FHASE THA FH BFBSE 792 B2 F7t @A XS nstn H X|Ha 87
0l 38 B8 S 2E 38 38 792 78|k stot

2 39 Xl EMEE fId Foiet Y PN -EE "X R Ao cist x[Aof o5 ZEF
E|o{oF BtCt

4.29 Cleanroom classification should be carried out in the “at rest” and “in operation” states.
I HEH S= 2RFc "H ZHY A" JEieE “EY Al HEHO|M =l E|0fof BiCE

i. The definition of “at rest” state is the condition whereby the installation of all the utilities is complete
including any functioning HVAC, with the main manufacturing equipment installed as specified but not

operating and without personnel present in the room.
"HI e A" HEl= %',—7| SIEX|(HVAC) § ZE M=X|EH| 4X|7} =E|0 HEstu Yo, Haf
M=

tl Hie} Zo| Fo 2H|7} EX[E[eLt Yol TME|X| gon, siF HHHo 0| EXHSIX|
5

LS —
AE|E w3iC)

5 T
r|r
mjn "‘

ii. The definition of “in operation” state is the condition where the installation of the cleanroom is
complete, the HVAC system fully operational, equipment installed and functioning in the manufacturer’s
defined operating mode with the maximum number of personnel present performing or simulating

routine operational work.

2) “EY A" MEjE HEAMo| MX|7t YRE|Yon, MEUXI W HY BCE ZI|ZSEX (HVAQT
AHs| BEsln BE MH[7} MXED HESD, A HAUS WAL 2o|sY A Arjel K QI0]
Exfste AE|E reict,

iii. The total particle limits given in Table 1 above for the “at rest” state should be achieved after a “clean
up” period on completion of operations and line clearance/cleaning activities.

The "clean up" period (guidance value of less than 20 minutes) should be determined during the
qualification of the rooms, documented and adhered to in procedures to reinstate a qualified state of

cleanliness if disrupted during operation.

) “Hl ZY A" SEHOf| CHSt X422 M-S0 MAME F UX = SHA7IE2 =Y
gt “del” 7|12t 2o 2EE|0{of BHCi.

ot
ox
rin
#2
ozt
>
M
o
Hu

r

“HE|" JIZHEDKE 202 0jThe XYMl MANHIL 5 ZYEOof SO, AY F FTEE IS MY
o HE MEHE S| AT XS BASHSD wp2top B,
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4.30 The speed of air supplied by unidirectional airflow systems should be clearly justified in the

qualification protocol including the location for air speed measurement.

Air speed should be designed, measured and maintained to ensure that appropriate unidirectional air

movement provides protection of the product and open components at the working position (e.g. where

high-risk operations occur and where product and/or components are exposed).

Unidirectional airflow systems should provide a homogeneous air speed in a range of 0.36 - 0.54 m/s

(guidance value) at the working position, unless otherwise scientifically justified in the CCS.

Airflow visualization studies should correlate with the air speed measurement.

Al CHAYEIIISE A2”HM SEEE 3712 & 37 SE FE XS =St HAHAPEI Al
Mo Etdet 2HE B&S| J|xHsliof St

Hygst TEdd 371 S0l HY ARGl 2ol Aol YW= Bt MBOIL FEE0| =EH B
)M HEY =EE FEES HSY 5+ ARF I7| =& 24, 53 A FXIs|oF st

AF#Z MM oz EIES USSR M o, THUYESIISE A2 AY FX0A 0.36
~ 0.54 m/s (22A]) He| LHe| 2HE 37| SEE HSsHoF oot

37|58 Mz A3 3715 F8a AEE|o{of shrt

4.31 The microbial contamination level of the cleanrooms should be determined as part of the cleanroom
qualification.

The number of sampling locations should be based on a documented risk assessment and the results
obtained from room classification, air visualization studies and knowledge of the process and operations
to be performed in the area.

The maximum limits for microbial contamination during qualification for each grade are given in Table
2.

Qualification should include both “at rest” and “in operation” states.

7h HEAO| DME 5E °¥ £T2 WYY HANHI Agoz MHYE o Pt
AH A DAkl s BMSE A Wiie FHY 53 £7, 371 ALSAT U Y AN 23
Els 3F U S0 ChE KA P2 ZIE J|wo s sjof st

7 53 HANWI} A| OIS o9 Ao #HIIES €23 2o}

AN (o] S AlC MEioh “EY AlY 4E| BEE o} Bk,
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Table 2: Maximum permitted microbial contamination level during qualification

Ef.

M7y W7t Al S5 AT) DYE 2F BAYIE
Settle plates Contact plates
Grade Air sample (diameter 90 mm) (diameter 55
CFU/m* CFU/4 hours @ mm) CFU/plate
A No growth
B 10 5 5
C 100 50 25
D 200 100 50
Lot (X1§ 90mm HEHA (X|§ 55mm
52 282 CFU/m? ~ore (A5 90mm) 2 ( )
CFU/4hours™" CFU/plate
A & 4% 213 (No growth)
B 10 5 5
C 100 50 25
200 100 50

(a) Settle plates should be exposed for the duration of operations and changed as required after a
maximum of 4 hours. Exposure time should be based on recovery studies and should not allow
desiccation of the media used.

F1) Hotd2 HY 7|1 S =EAFOF St Z|Cf 4AZH F Q0 M2 @H[SHOF St =EAIZE
2 FAEE 71tz 43St AMEE HIX|7} eHHs| AEE|X| =& SHOF THC.

Note 1: All methods indicated for a specific grade in the table should be used for qualifying the
area of that specific grade. If one of the methods tabulated is not used, or alternative methods are
used, the approach taken should be appropriately justified.

Ax1) 47] Ho| ¥ 53 AW 2E wHe Y 5

=
=
IHE ALSSHR| 7Lt CHH WS A8t B9, M:

SCh EO| HYE WY 5 o . MEE H2wE) of
stof HWsHA| EFEYS YSoHoF Bk,

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.

Hzx2) SM WO CFUS A8 #77|Z0| HEECL CFUZL Obd WAlo2 Zst Letts CHE
e MEL JlEs A8 S, MIYME M8 SAVIZS HNEoE YSHD JtsH BL

CFUQt ¥ 2HX|0{of StC},

Note 3: For the qualification of personnel gowning, the limits given for contact plates and glove

prints in Table 6 should apply.

HZ3) HUd ol HAY drlel 3% Ho4=xEe mHAN F2H ZRIE i HAVIESE H

83l oF

rot

Ct.

Note 4: Sampling methods should not pose a risk of contamination to the manufacturing operations.
BZ4) ZH M3 wEe FME HUo 2F HS XefsiMs o Fck
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4.32 The requalification of cleanrooms and clean air equipment should be carried out periodically
following defined procedures.

The requalification should include at a minimum the following:

OF

o}, P PS7|13X 2| MHALE7= HolT Ao waEl YI|1Hez ~Wdof st
A

i. cleanroom classification (total particle concentration), 1) H&4!

OBt

uxt 5E)

=&(
ii. integrity test of final filters, 2) %|Z ZE 2| 2tHd AH

iii. airflow volume measurement, 3) 37|S5% &%

iv. verification of air pressure difference between rooms, and 4) =4 7F X2+ 2ol

v. air velocity test 5) 27| EAIH

(Note: For grade B, C and D the air velocity test should be performed according to a risk assessment
documented as part of the CCS.

However, it is required for filling zones supplied with unidirectional airflow (e.g. when filling
terminally sterilised products or background to grade A and RABS).

For grades with non-unidirectional airflow, a measurement of recovery testing should replace

velocity testing).

T CHUWESI|ISE0| SEEE FH FHOl: W I¥2=z HE BAO0| HEE= HEOIL ASE

lo
Hu
Jp
H
>
oot
mjo
fin)
g
=O=I-
°
rot
n

The maximum time interval for requalification of grade A & B areas, is 6 months.
The maximum time interval for requalification of grade C & D areas, is 12 months.

Appropriate requalification consisting of at least the above tests should also be carried out following
completion of remedial action implemented to rectify an out of compliance equipment or facility

condition or after changes to equipment, facility or processes as appropriate..

8.ASE U BSZ 7ol 29 MEAMWIL 2 Ar) 7|2 %A eMYolLt.
CSZ ¥ DSZ 790l 9 MHANHIL 2 Hrh 712 22 1274”o|ct

HEOIX| e AH| EE AIM MENS HLEIY| AP NPIX YE 3, Z2 AH|, AY E= TYS MY
SHHl HEE ol AABO| A7 B2 PHE S WHAY B 2HE0{of Bt
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The significance of a change should be determined through the change management process
HEo Fad2 HEe BAS Sof ZEE0{0f THCL
Examples of changes to be considered include but are not limited to the following:
ag{sfojof & HFQ| o= Ch3at Zon, ojo Fet=|X| =Lt

i. interruption of air movement which affects the operation of the installation,

1) 2% =g IS 01X

okl

7| o|S2| Y

ii. change in the design of the cleanroom or of the operational setting parameters of the HVAC

system,
2) HHA 47 ©F £ TIIXSEA(HVAC)2 =Y 4F DpiEs HF
iii. special maintenance which affects the operation of the installation (e.g. change of final filters).

3)

dim
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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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