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What is ISO 14644?

* 15014644 consists of the following parts:

Part 1: Classification of air cleanliness by particle concentration
AR IR R 7 4]

Part 2: Monitoring to provide evidence of cleanroom performance
related to air cleanliness by particle concentration

B DR A RE BT

Part 3: Test methods M= 5%

Part 4: Design, construction and start-up %=1 ~ 335 ~ BUH

Part 5: Operations ¥£{F

Part 7: Separative devices (clean air hoods, gloveboxes, isolators and
mini-environments) [EEEEEE

Part 8: Classification of air cleanliness by chemical concentration (ACC)
WA LELR Y 778K

Part 9: Classification of surface cleanliness by particle concentrationf(<
BRIRDRE AR AR FE 774k

Part 10: Classification of surface cleanliness by chemical concentration

IR BRI R R FE il
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Why Do We Need To Know ISO 14644?

* PIC/S GMP Annex 1 (PE 009-15, 2021)

— “PRINCIPLE ...Note: This guidance does not lay down detailed
methods for determining the microbiological and particulate
cleanliness of air, surfaces, etc. Reference should be made to
other documents such as the EN/ISO Standards.“E5$7¢ 5 A 4H & FE
SZ HAUIEN/ISOFEAE

— “4. Clean rooms and clean air devices should be classified in
accordance with EN ISO 14644-1. ...” {{<#%ISO 14644-13&1T7474k

— “5. ...For classification purposes EN/ISO 14644-1 methodology
defines both the minimum number of sample locations and the
sample size based on the class limit of the largest considered
particle size and the method of evaluation of the data collected.”
ISO 14644-1F F AT BELEUR & - BIEREHE 774

— “7...EN ISO 14644-2 provides information on testing to
demonstrate continued compliance with the assigned
cleanliness classifications.” 1SO 14644-2F2A4a 1] 17 2 E =R

110TPDA04030

What is 1S014644-1?

* 1SO14644-1 is one of the most used standards in

Pharma and Electronics controlled environments
BIZENI B B HIERR P i AR
— 1SO 14644-1 specifies classes of air cleanliness in
terms of the number of particles expressed as a
concentration in air volume. Dl—E 2B N YRk
HeIE o TREZERBEFEFR
— It also specifies the standard method of testing to
determine cleanliness class, including selection of

sampling locations. FEAERIT A/ HUG L B HYEHE
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Notable Areas of 1ISO14644-1 Change

* Number of Sample Locations B BnE=
* Particle Concentration Limit &k 2R &
* Particle Counter Calibration #ghrst#Eer E

110TPDA04030

ISO 14644-1 Key Changes and
Interpretation (2015)

HUH T {6 FE5.0pm ok SR8 BUE P ERECR -
SISOSE(HH = EARAEIF = AT« HA< 1SO SEIHAY /4R > NI E20.5umEYZE RSk ©
ERHIEEK - o BFFAELTE> 1SO SHYSTEH o = 22 | i R Y

20.5umA125.0umAYfRL ©

o EEEEFEEET YO 0 DIEIR TERE ) A
FEffE | AYfHEFEAREE -
TEH FBRIZHAR » FE¥F20.5umA125.0umE R T THIE ©

R T AEELBENUENT SEpgEETIR X -
vk o
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ISO 14644-1 Key Changes and
Interpretation (2015)

BUERGE SO Z RIVERTT RTS8 2 R > FESRT AT R ¢
HIHIES > TRAEFR 27515014644 « FHEHIHEPAE B RS AR
EITRTHY “HERA” - o RFUHIE*
o BREME
o FUR T AAIET R HIER (Airflow direction and
visualization)
o JEE
- RE
* [E{EMERIEK (Recovery)
o [ RHER(Containment leak)* 1
A *EE B B R BV EHE P57 4 (re-classification) 4 2
BIFCITHERD. ©
[t HE B e A S MRS [ (B = Y g B T E B R P T
HER o
BB RS/ EAERE -
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ISO 14644-1 Key Changes and
Interpretation (2015)

EEEHREAREEK - 2 AT Bl g o B T e s T sk
H#I1SO 21501-4:2018 (zero count)?ha,q§

Tk BE I s FEARE1S0 21501-4:2018#E( THZ IE
EEREPHEBIRSET R - X zj’-iﬁ“ BSFIZ BK

4 B TALMR

@ BECKMAN

CERTIFICATE OF CALIBRATION

Bockman Coulter certifies that the calibration performed complies with the requirements of ISO 21501 in whole or in part, as requested by the customer. This certifies

of the standards & equipment used for the calibration are traceable to the US National Institute of Standards and Technology (NIST). A record of all work
d by Beckm an ISO 9001 accredited company. This certificate may not be reproduced other than in full. Calibration certificates without
an authorized signature are not valid.

Customer Name

PINE ENVIRONMENTAL SERVICES

1395 S MARIETTA PKWY/SUITE 252, BLDG 200
Dri MARIETTA, GA 30067

Loveland, CO 80538 USA

BRENT HOFFMAN

Instrument Information

Counter Model 3445 Station D 1 cfm Sve Air 3 Temperature 21.0°C
Part Number 2088900-32 Calibration Date 2014-Mar-07 Relaive Humidity 27.0%
Counter Serial 1007538001 Nominal Flow 100.0 LPM
Sensor Model AR Calibration Due 2015-Mar-07 aser Curront 62.0mA
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Number of Sample Locations

Area of zone [m2] 150 14644-1:1999 1SO 14644-1:2015
2 2 1
4 2 2
6 3 B .
8 3 1 1999 Version
10 4 5
24 5 6 N.= \/A
28 6 7 where
32 6 8 N.is the minimum number of sampling locations
:z Z 190 (rounded up to a whole number).
5 3 1 A'is the area of the cleanroom or clean zone in square
64 8 12 metres.
68 9 13
72 9 14
76 ¢ 15
104 11 16
108 11 il7/
116 11 18
148 13; 19
156 13 20
192 14 211!
232 16 22
276 17 23
352 19 24
436 21 25
636 24 26
1000 32 27 A 177.2
>1000 n/a See Formula A. 1 Ny =27 X 1000 11

110TPDA04030

ISO 14644 Establishment of Single
Sample Volume Per Location

P
Vg = 20 1000
Cn,m

V. is the minimum single sample volume per location, expressed in litres.
C,,m is the class limit (number of particles per cubic metre) for the largest considered

particle size specified for the relevant class.
20 is the defined number of particles that could be counted if the particle concentration

were at the class limit.

20
Vs = Z_O*X 1000 = 1000 L = 1m3
*The >5um particles limit for ISO 5

20
Vs = Z 900~ X 1000 = 6.9 L = 0.007m3 = 0.24 ft3 < 1f¢3
* * The >5um particles limit for ISO 7

12
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ISO 914644 Classification Number

C,=10"x(0,1/D)*®®

108

particles/m?

10*
103

10?2

18 .\‘ |

10°
0,1 0,2 0,3 0,5 1,0 5,0

Airborne particle concentraton, C,,

Particle size, D, in pm 1999 Version

110TPDA04030

ISO 14644 Classification Number

N 0.1 208
C,=10" x D 1999 Version

Cn is the maximum permitted concentration (in particles per cubic metre of
air) of airborne particles that are equal to or larger than the considered
particle size. Cn is rounded to the nearest whole number, using no
more than three significant figures.

N is the ISO classification number, which shall not exceed a value of 9.
Intermediate ISO classification numbers may be specified, with 0,1 the
smallest permitted increment of N.

D is the considered particle size, in micrometres.

0,1 is a constant, with a dimension of micrometres.

2.08
0.1
20 = 1ON X <?>

10N =68373.47
Log10"N = Log68373.47
N = 4.834888 — Grade Ais1SO 4.8

14
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Particle Concentration Limit

Table 1 — Selected airborne particulate cleanliness classes for cleanrooms and clean zones

Maximum concentration limits (particles/m? of air) for particles equal to and larger
|§O ) than the considered sizes shown below (concentration limits are calculated in
classification | accordance with equation (1) in 3.2)
number (N)
0,1 um 0,2 umX 0,3 um 0,5 um 1um 5um
ISO Class 1 10 2 X
ISO Class 2 100 24 10 4I X
ISO Class 3 1000 237 102 35 8
ISO Class 4 10 000 2370 1020 352 83 X
ISO Class 5 100 000 23700 10 200 3520 832 29
ISO Class 6 1 000 000 237 000 102 000 35200 8 320 293
ISO Class 7 352 000 83 200 2930
ISO Class 8 3520 000 832 000 29 300
ISO Class 9 35200 000 8 320 000 293 000
NOTE Uncertainties related to the measurement process require that concentration data with no more
than three significant figures be used in determining the classification level

1999 Version

15
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Particle Concentration Limit

Table 1 — ISO Classes of air cleanliness by particle concentration

particles equal to and greater than this size.

applied; see Annex D.
¢ Concentration limits are not applicable in this region of the table due to very high particle concentration.

d  Sampling and statistical limitations for particles in low concentrations make classification inappropriate.

at this particle size inappropriate, due to potential particle losses in the sampling system.

used in conjunction with at least one other particle size. (See C.7.)

8  This class is only applicable for the in-operation state.

I1SO Class number | Maximum allowable concentrations (particles/m3) for particles equal to and greater
(N) than the considered sizes, shown below?
0,1 um 0,2 um 0,3um 0,5 um 1um 5um
1 10b d d d d e
2 100 24b 10b d d e
3 1000 237 102 35b d e
4 10 000 2370 1020 352 83b oi—
5 100 000 23700 10 200 3520 832 def
6 1000000 237000 102 000 35200 8320 293
7 ¢ c ¢ 352000 83 200 2930
8 ¢ ¢ ¢ 3520000 832 000 29300
92 c ¢ ¢ 35200000 8320000 293000
a  All concentrations in the table are cumulative, e.g. for ISO Class 5, the 10 200 particles shown at 0,3 pm include all

b These concentrations will lead to large air sample volumes for classification. Sequential sampling procedure may be

¢ Sample collection limitations for both particles in low concentrations and sizes greater than 1 pm make classification

I Inorder to specify this particle size in association with ISO Class 5, the macroparticle descriptor M may be adapted and

2015 Version
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Instrument Calibration

* |SO 14644-1:2015 subsection A.2.2

A.2.2 Instrument calibration

The particle counter shall have a valid calibration certificate:
the frequency and method of calibration should be based
upon current accepted practice as specified in ISO 21501-4.

ks PR S B U B LEE 2 IS0 21501-4.7 SR BT 5

Note: Some particle counters cannot be calibrated to all of
the required tests in ISO 21501-4. If this is the case, record
the decision to use the counter in the test report.

5 EATEIRISO 21501-4F A RIARRAIE H B TILE - AN R 405k

110TPDA04030

Instrument Calibration

* 1SO 21501-4

— “Determination of particle size distribution—
Single particle light interaction methods” and
specifically refers to the Light Scattering Aerosol
Particle Counter (LSAPC). k& s sl E — B —k e T
% TERDCEUS R S T E RS LSAPC

— ISO 21501-4 provides a calibration procedure and
verification method for airborne particle counters
to minimize inaccurate measurements and reduce

variations between different instruments. {245 E
TR Bty 50k - DURC IR E A e S B[R] e g TRy 22 52




Reference: https://www.pmeasuring.com/PMS/files/87/87e95f59-14f7-4b77-acb7-b0341a5aad97.pdf 110TPDA04030

Instrument Calibration

Test Items

Sampling Flow Rate

e =
R E i
. gy
Sensor
Sample » f—
Chamber
T
Ambient  Absolue
Pressure Pressure
Sensor Sensor

Counting Efficiency

< R BT

EE>

Polystyrene latex spheres (PSLS)

TR LB

ISO 21501-4 Calibration Requirements

The standard uncertainty of volumetric flow
rate shall be equal to or less than 5%.
REREEE < 5%
If the LSAPC does not have a flow rate control
system this sub-clause does not apply,
however the manufacturer shall specify the
allowable limit of its flow rate of the LSAPC.
BT EEHI R T B - (AEE RS -
The counting efficiency shall be 50% * 20% for
calibration particles with a size close to the
minimum. 37 RST80T i/ IME AR TE AL -
SRR ITE Ky 50%120% -
The counting efficiency shall be 100% + 10%
for calibration particles with a size of 1.5 to 2
times larger than the minimum detectable
particle size. ¥ J> RST Ky i/ N AT Ao fITRZ A 1.5
£ 2 EIIRIERUIL » STECCRIE
100%+10% - 19

Reference: https://www.pmeasuring.com/PMS/files/87/87e95f59-14f7-4b77-ach7-b0341a5aad97.pdf 110TPDA04030

Instrument Calibration

Test Items

Resolution

TTPR<BRRG AR P RN E R

HYRETT © >

~—Moderate Resolution

==Poor Resolution

™\

Good Resolution
/ &

False Count Rate
e ER= T8 <zero count test>

Size Threshold #2

Voltage

Size Threshold #1

ISO 21501-4 Calibration Requirements

The size resolution shall be equal to or less
than 15% for calibration particles of a size
specified by the manufacturer.

AR EUE R EE RTHVRIERL - RT 2 HRiE
SR 15% o

The false count rate is determined by
measuring the particle number concentration
in the unit of counts-per-cubic-meter at the
minimum reported size range when sampling
clean air.

No Range Limits.
AR P2 R B R/ N R~ &E N
DI 75 RETBUR AL IR T BURREREEERY

10




Reference: https://www.pmeasuring.com/PMS/files/87/87e95f59-14f7-4b77-ach7-b0341a5aad97.pdf 110TPDA04030

Instrument Calibration
ISO 21501-4 Calibration Requirements

Particle Size Setting The error in the particle sizes shall be less or
TR R E equal than 10%.

MR ERZ B/ N B F S 10% -

PULSE HEIGHT DISTRIBUTION

Previous calibration New calibration
(as found condition)

NUMBER OF PULSES

158 165
VOLTAGE

21

Reference: https://www.pmeasuring.com/PMS/files/87/87e95f59-14f7-4b77-ach7-b0341a5aad97.pdf 110TPDA04030

Instrument Calibration

Test Items ADDITIONAL ISO 21501-4 Calibration
Requirements

Coincidence Loss at Maximum Particle The coincidence loss, at the maximum

Concentration measurable particle number concentration
BATORL AR Y ST Ea sk specified by the manufacturer, shall be < 10%.
Optical Coincidence SRR TR AR - I
BigkfEs 10% -
s Viewed Volume

@

&-9-

Equivalent Latex Sphere

Maximum Particle Number The value is calculated using the particle
Concentration transit time through the laser beam and the
AR B E instrument’s flow rate.
ZER 5 A AR B A R AR T ] B R 25
HUAtRET B - 22

11




Reference: https://www.pmeasuring.com/PMS/files/87/87e95f59-14f7-4b77-acb7-b0341a5aad97.pdf 110TPDA04030

Instrument Calibration

Test Items ADDITIONAL ISO 21501-4 Calibration
Requirements

Sampling Time The standard uncertainty in the duration of
Vg EAiEA | sampling time shall be < £ 1%.
R R AN REA R E < £ 1% -
Response Rate The response rate of the LSAPC shall be < 0.5%.
RIER LSAPC [ FEXRJfE< 0.5% o
23
110TPDA04030

ISO 14644-2 Key Changes and
Interpretation (2015)

SE AURERRAY o0 SRR T B *”Lﬁﬁﬁﬁﬁﬁ
* HJR< 15O SIS FEEREGHYE AR IR M6(E H -
I (A AR B PR A QU RS /EJEI’JZ*%'%
—E4ERHETEERIIREN - Ril6fE H B RifAiE =] DUE
RE12{EA -
 H0> 150 SR FEEREGHY RO IR A 12{E A -
ARDETEHNERREEAEAMIN  BUERE MR E R S B B S8 (QMS) P EIEAR Y E K -
HUE

24

12
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ISO 14644-2 Key Changes and
Interpretation (2015)

BT BN REFRE R R AE %LF@T HECRAELL T (M —FRIE 0 FMRET R ERERE -
SUHYRTEL mWﬂQEXA%EFE/RE’J%ﬁETEB@
- BERIERERSARVEREE - QIEIRERIIE
o &EE'JE%@FELL A E UM AR ZCHERE ©
© GPEREETHERASNEMERTE - 8FH
EE M e i A O DR AREE
< G %%2%%%@??8’]%%@2%@%(WJ}‘ZDE]ﬁﬁ%ﬁﬁ}ﬂ
JEER) o S AV E ML e AR ARHE A -

110TPDA04030

Notable Areas of ISO 14644-3 Change

* Removal of procedures relating to the classification of
cleanrooms by airborne particles. (Refer to 1IS014644-1) ffiisx
RO BRI 73 4% ([E1ER1S014644- 15 )

* Updates to the procedures relating to installed filter system
leakage testing, including changes and additions to the
designated leak acceptance criteria. 5 #HEPAZZEE RIS »
FETE B RUREY U AR

* Changes in the specification requirements for test apparatus
and a new procedure for a segregation test has been added.

% S MR ARG TR BT PR AL

13
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ISO 14644-3:2019 Revision

* SR ARG
— BRI TSR A, - BURRIEI T LhRE
ST
RIS

i

il

27
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ISO 14644-3:2019 Revision

o [0]f8 0= (recovery test; “Clean up” period)
— PR RSRSURF EHE TR - [FIRF - B
B R RBY R Mg 55 -
— A {EF100:1(A ZEER S H RSO 8E4ISO 9) B2 10:1HY (0|18
e 5,

ISO Class 7 Cleanroom - Recovery test

100,000,000

g

SO Class9 Limit 35,200,000/ CM
3
o
3 10,000,000
>
= N
% 4 $8Limit 3,520,000/ C™M
a
£ 1,000,000
o
3 0 Class 7 Umit 352,000/ CM l \
2 N
= 100,000 Target C £100,000/CM (1.5 BL)
g W\fv/v ---------- \:V -W Cleanroom Baseline (8L)( 65,000/CM )
§ O Class6Limit 35,200 /CM
5 T 1
o

Chalienge: 100 Target

10,000

0 2 4 6 8 1012141618 202224 26 2
https://www.beckman.com/resources/reading-material/application- Time (Minutes) 28
notes/conducting-the-iso-14644-3-cleanroom-recovery-test

14
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ISO 14644-3:2019 Revision

« HEPAZZEZE R AR -
— HV MR AHEPAZZSE IENE » N0 IR HEEHEPAT
BV - MURHIEET o FEAET T RS
— EHRBOCE S EASHEPAHDRIS - BR—A%AY Ut
ANKRKFY0.01% » {HEMPPSTE99.95% £ <99.995%HJHEPA >
TR R AR KIR0.1% H14 (EN1822)

MERV19 (ASHRAE 52.2)
MPPS: >99.995%
DOP: 299.999%@0.3 um

H13 (EN1822)

MERV17-18 (ASHRAE 52.2)
MPPS: 299.95%

DOP: 299.99%@0.3 um

29
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ISO 14644-3:2019 Revision

* HEPAZZZETE RGN (28)
- FIFRBREER
* 2005: 10mg/m3-100mg/m?3
¢ 2019: 1mg/m3-100mg/m?3
s BFR » WA EFTA TNV E G Img/m3iy_ LR EPkE
(BHEEHUEAHRT )
— HEPAMURZHNEART » fif RS 3R fy5em/s » fmiiipHE B

15
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1S0 14644 BRI F B
ATMPYEZER & 7 B B BB P2

31
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Environment Control Utility

Heating, ventilation and air-conditioning (HVAC) JIZEE 2
High-efficiency particulate air (HEPA) filter = %R FIRL 25 54
Air-handling unit (AHU) 2258%5

HVAC system

outlet
AHU

16
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B8 7 i HVACZE

T

PP AR sz B e B —
B S . SR i " B e
Exhaust Air Grille Silencer ow rate controller Fan Filter

Z ! g S
7
i HEHIEP

Weather louvre

Control damper

P IEkES
f %(— +| Heater
FRIRYE - HELIEYH i .
Prefilter Humidifier \/ E_F\i’w‘.sfﬁtli“?wl!f_lt
~_ @ > % erminal filter
+|/ A\l L, .
X a Production Room
: ooling coil
: with dropletSecondary Filter (Cl;ﬂrgm) Z_
%y separator KERIEHE i

— Heating /A& 57
Coll AT Bl s

P ———— R ——]
HERZE R 33

110TPDA04030

HVAC System

* HVACE & B EVERY -
— MEOREE Y e
« B RET PR S & > #5544 (contamination) EA48
Y ;55%(cross-contamination)2%4: o
— R (E N B a7 2 IR
o S BEUAH AR S B 2]
- NE—HIENEFERVIREE MEE > My BSH%—
Eoe 8 BRI B () 5 A% B -

34
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HVAC System Classification

——

TE 474k (classification)id » ZEEERES DL T 3FEARRE -

“As built” 1£ T AREE

- FZENFEE > R EMREHEEASREE -

“At rest” EREE

— ST DUEST - (BRI EANBFLE -

“In operation” Efjf&

— LA BRI BTV ERARIRIE T -
— BPR(Clean up)FfH E5ERIAERL © —HRFREAEL5-2007 3 - B R (LR HYENREAR
TR FIFFRERYAE -

35
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Annex 1 Classification And Monitoring

—————

* Clean room and clean air device classification

Grade | Maximum permitted number of particles/m?

equal to or greater than the tabulated size

At rest In operation

0.5um 5.0um 0.5um 5.0um
IS0 4.8 |A 3,520 3,520
ISO5 |[B 3,520 352,000 2,900
ISO 7 C 352,000 2,900 3,520,000 29,000
ISO 8 D 3,520,000 29,000 not defined not defined

— Classified in accordance with EN ISO 14644-1

36
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Annex 1 Classification And Monitoring

* Clean room and clean air device monitoring
— Routinely monitored in operation
— microbiological monitoring of clean areas during operation

Recommended limits for microbial contamination @
Grade @ Air sample Settle plates Contact plates Glove print

cfu/m? (diam. 90 mm), (diam. 55 mm), 5 fingers

cfu/4 hours ® cfu/plate cfu/glove
A <1 <1 <1 <1
B 10 2 5 5
C 100 50 25 -
D 200 100 50 -

37
110TPDA04030

Annex 1 Classification And Monitoring
(Under Revision)

* Qualification of cleanrooms and clean air equipment should
include:
— Installed filter leakage and integrity testing.
— Airflow measurement - Volume and velocity.
— Air pressure difference measurement.
— Airflow direction and visualization.
— Microbial airborne and surface contamination.
— Temperature measurement.
— Relative humidity measurement.
— Recovery testing.
— Containment leak testing.

19
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Annex 1 Classification And Monitoring
(Under Revision)

* Cleanroom and clean air equipment qualification

Maximum limits for particulates Maximum limits for particulates
Grade >0.5 pm/m’ >5 pm/m’
at rest in operation at rest in operation
A 3520 3520 Not applicable Not applicable
B 3520 352 000 Not applicable 2900
C 352 000 3520 000 2900 29 000
D 3520 000 Not defined" 29 000 Not defined”

* Clean room classification should be carried out in the “at rest”
and “in operation” states.

e The "clean up" period should be determined during the
classification of the rooms (guidance value of 15 to 20 minutes).

39
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Annex 1 Classification And Monitoring
(Under Revision)

* The microbial concentration of the
cleanrooms should be determined as part of
the cleanroom qualification.

Settle plates Contact plates
Grade Air sample cfu/m’ (diameter 90 mm) (diameter 55
cfu/4 hours © mm) cfu/plate
A® No growth™
B 10 5 5
% 100 50 25
D 200 100 50

No Glove Print

40

20




110TPDA04030

Annex 1 Classification And Monitoring
(Under Revision)

* Minimum test requirements for the requalification of

cleanrooms
Determination Verification of
of the Integrity Test Airflow air pressure
concentration of Terminal volume difference Air
of airborne Filters measurement | between rooms | Velocity
Grade viable and non- test
viable particles
A Yes Yes Yes Yes Yes
B Yes Yes Yes Yes ®
C Yes Yes Yes Yes &
D Yes Yes Yes Yes *

* The maximum time interval for requalification is
— Grade A & B: 6 months
— Grade C & D: 12 months 41

110TPDA04030

Annex 1 Classification And Monitoring
(Under Revision)

* Environmental monitoring

Table 6: Limits for airborne particulate concentration for the monitoring of non-viable
contamination.

Maximum limits for particulates Maximum limits for particulates
Grade > 0.5 pm/m’ >5 pm/m’
at rest in operation at rest in operation
A 3 520 3520 29 29
B 3:920) 352 000 2
C 352 000 3 520 000 2900 29 000
D 3520 000 Not defined™ 29 000 Not defined™

42
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Annex 1 Classification And Monitoring
(Under Revision)

* The Grade A zone should be monitored continuously
(for particulates 20.5 and >5 um) 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. A% ok i 4 2

* [tis recommended that a similar system be used for
Grade B area although the sample frequency may be
decreased. Bl {d M E A L4 - (H AR EUE R

43
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Annex 1 Classification And Monitoring
(Under Revision)

* Monitoring conditions such as frequency, sampling
volume or duration, alert levels and action limits and
corrective actions (including an investigation) should
be established in each manufacturing area based on
data generated during the initial qualification process,
ongoing routine monitoring and periodic review of

data. FEMRIEVIRERERERT « FEEHIT B M B S i a5 e A 1
SB AL 8 B S I IR PR IR ~ PR EEGRrE
B E B TSR R AR I FE i (RS ) -
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Annex 1 Classification And Monitoring
(Under Revision)

Continuous viable air monitoring in the Grade A zone
(e.g. air sampling or settle plates) should be
undertaken for the full duration of critical processing,
including equipment (aseptic set-up) assembly and
filling operations. 7EALJ & (B i SR HARS s AL 17e i AR
Y

A similar approach should be considered for Grade B
cleanrooms based on the risk of impact on the
aseptic processing. {E P EEHARIEARSE T  BURFE
FE & (3 F A B A R e A
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Annex 1 Classification And Monitoring
(Under Revision)

Environmental and personnel monitoring-viable particles

Table 7: Maximum action limits for viable particle contamination

Settle plates Contact plates | Glove print,
Grade | Air sample (diam. 90 mm) (diam. S5Smm), | Including S fingers on
cfu/m? cfu/4 hours @ cfu/ plate both hands
cfu/ glove

No growth®™

A

B 10 5 3 5
C 100 50 25 -
D 200 100 50

46
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Facility Monitoring System

WModels 4203, 4805, 4215,
58135015

‘Oblacts not to scale
Remote Paricle
P ovar Y
Communication
Cable
Wall plate

Distribeted DC pover

i 1

Viatuum Blower

Falative Humidiy and
Temparature Sensors

S

Ditferartial Pressure Sensors

3 tier alam
lights with
audible alaim

Programmablae Logic
Cartroller

Distritwsed Vacuum

RS 485 1o RS 232 converter

J

110TPDA04030

Caenmunication netwark

g

[

Competer with P artichs \ision

Cnkine

https://www.asys-corp.com/en/product-270247/Continuous-Particle-Monitoring-System.html 47
110TPDA04030
https://bakrona.ch/en/monitoring
48
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Annex 1 Classification And Monitoring
(Under Revision)

* Personnel gloves (and any part of the gown that may
potentially have direct impact on the product sterility
(e.g. the sleeves if these enter a critical zone) should be
monitored for viable contamination after critical
operations and on exit from the cleanroom. Other
surfaces should be monitored at the end of an
operation. A\ B FEVWVHEREHEIRIERETZMAY) » Hiksk
[ AT RS AR B

* Microbial monitoring of personnel in the Grade A zone
and Grade B area should be performed to assess their
aseptic behavior. A ~ B&RIEM(EZE A B VEES I EFRmME
)
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Environment of Production Area

PIC/S GMP Annex 1
ISOLATOR TECHNOLOGY

23. The air classification required for the background
environment depends on the design of the isolator and its
application. It should be controlled and for aseptic processing
it should be at least grade D.

{5 FH PR SEE (1solator) i) DATED&R B S A E
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AY d 7S T hY
N
PIC/S GMPR [E]{E 2 i 4R & Bk
“ Examples of operations for terminally sterilized product

A Filling of products, when unusually at risk
& Y TRE R S R SRR -

C Preparation of solutions, when unusually at risk. Filling of products
BRI R S R bR - EmAYIE

D Preparation of solutions and components for subsequent filling it

TRE IS A B S AH 2 B ff

m Examples of operations for aseptic preparations
A

Aseptic preparation and filling f 5 S FFEL 7 1E -

C Preparation of solutions to be filtered {FiE IR 2 Bl o
Handling of components after washing 6% ~ 4aH{4FAY R TR o

110TPDA04030

Environment of Production Area

PIC/S GMP Annex 2A

3.7 Positive pressure areas should be used to process sterile products,
but negative pressure in specific areas at the point of exposure of
pathogens is acceptable for containment reasons. Where negative
pressure areas or BSCs are used for aseptic processing of materials
with particular risks (e.g. pathogens), they should be surrounded
by a positive pressure clean zone of appropriate Grade. These
pressure cascades should be clearly defined and continuously
monitored with appropriate alarm settings as defined by Annex 1.
The design of such areas should be such that measures put in place
to prevent release of material into the surrounding environment
should not compromise sterility assurance level (SAL) of the

product and vice versa.

P E SR i B AR A S PRI S Bl BSC > FLy = Ry &
Al IEERISIE o 18 SOBR T RAE A it E Fe Ml AE B T -
Annex 1ff3it o
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Environment of Production Area

PIC/S GMP Annex 2A

3.11 Where processes are not closed and there is exposure of the product to the
immediate room environment without a subsequent microbial inactivation
process, (e.g. during additions of supplements, media, buffers, gasses,
manipulations) appropriate environmental conditions should be applied. For
aseptic manipulations parameters in line with Annex 1 (i.e. Grade A with Grade
B background) should be applied. The environmental monitoring program
should include testing and monitoring of non-viable contamination, viable
contamination and air pressure differentials. The monitoring locations should be
determined having regards to the QRM principles. The number of samples,
volume, and frequency of monitoring, alert and action limits should be
appropriate taking into account the QRM principles. Sampling methods should
not pose a risk of contamination to the manufacturing operations. Where
appropriate control is required in the process, temperature and relative
humidity should be monitored. All environmental monitoring results should be
trended.

TEIEERAZNE DU AT B B B R B [ = IR H R BV Y 2 7E B2
Fr o BRI RAFEELAnnex 1—27 » A/BZRIE -
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Environment of Production Area

PIC/S GMP Annex 2A

3.13 For closed systems, a lower classified area than Grade A in background Grade B
might be acceptable based on the outcome of a QRM assessment. The
appropriate level of air classification and monitoring should be determined
having regard to the specific risks, considering the nature of the product, the
manufacturing process and the equipment used. ...

(a) The use of technologies as e.g. processing inside single use sterile disposable
kits, or processing using closed, automated manufacturing platform or
incubation in closed flasks, bags or fermenters in Grade C may be acceptable if
adequate control measures are implemented to avoid the risk of microbial
contamination and cross-contamination (e.g. appropriate control of materials,
personnel flows and cleanliness). Particular attention should be paid if the
materials are subsequently moved to a clean area of higher Grade.

(b) If the closed system can be shown to remain integral throughout the entire
usage, a background of Grade D might be acceptable.

Requirements of Annex 1 regarding the provision of closed system should be
considered.

HINERARS

WEGEAE — KA EAE R - (EAEM/EELEELE - SRR S e NE
Al DAECER BT RAESE

TEEE (SR E BARE P DA IR PA S e B RITRTAEDER BT JRAFE -
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Environment of Production Area

PDA TR62 Recommended Practices for Manual Aseptic
Processes

e The supporting clean environment outside the critical zone is
typically ISO 7 when a UAFH or BSC is utilized for the manual
process. N\ THE{FRUAZ(HEHBSC » Hig st—i FCalE

* Since air flows into the BSC from the surrounding
environment, biosafety cabinets should be used only when
worker safety from the material being handled is a meaningful

concern. R HEERRERABSCH > HIIt » R AETERIEMEHERIE
ANEBZE5EEE » 7 LIER -
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Environment of Production Area

Passing box w/ LF

: : Grade B
Conventional design, a class A L -
laminar airflow cabinet/BSC Grade D!gowning Buffer room
located within a class B clean B‘ifs]r Grade C/D Grade B
room. -
!de p GradeD 'adec Grade C
Gowning ‘g ffar Gowning
CNC area

56
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Environment of Production Area

Autoclav} c
Passing box w/ LF LEIELLRY [ ' I

Preparation Area Buffer

Isolator

Grade D
~room

mErade paaoWning
| .

A Class 100,000 (ISO 8) background is commonly used based on
consideration of isolator design and manufacturing situations.

- FDA Guideline
CNC area
57
110TPDA04030
COM ECER [oWNE Ml \/atch our on Demand Webinars
A ey Solutions v Services v Case Studies v News & Events v Contact v Signup LogIn
@ Field:
ATMP
O Cell & Gene
Therapy
O Regenerative
Medicine
® Need
ValueCell SOLO ValueCell COMBI ValueCell FLEXY ValueCell FILL
Stand alone Cell & Stand alone Cell & Stand alone Cell & Semiautomatic and
Gene Therapy Gene Therapy Gene Therapy multi- refrigerated aseptic
isolator isolator combining tasking isolator with filling systems for
O Cell Therapies different basic Flexycult integration Cell & Gene
O Ihetibation modules applications
Systems
i -
£
eo0See
FlexyCult™ Modular Cell Culture Cell Culture Isolator Cell&Gene Therapy
Isolator
Incubation System ) . Isolator for
O Filling for Advanced Ste.rlte workstation Regenerative
Therapy Labs forimmunotherapy Medicine and Tissue
R&D cell culture Engineering
https://www.comecer.com/fields/atmp/cell-gene-therapy/ 58
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EL LT
2? S

IR EE = BEH

o 5 BRI TR
S A S G A
T -
(0] (0] (0]
s S T ORI S
R %ﬁgﬁﬁiﬁﬁi@ BT AP
SIIREERAY g -
W - BRI
X X ST © T
AFEN -

ORI \ s . PRBRIBE TS |

X X R T ER R R
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A EFARTEK

Gowning for Grade B
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Manual Aseptic Process Design Principles in
Unidirectional Air Flow Hoods

Adequate space to perform the work. & #{EZEZ= ]

All exposed product and product-contacting components should
continuously remain in First Air, i.e., the work location first in the path of
HEPA-filtered air.

T i 27 B L P R AH 1 s P 2 ST 2 3 SR (First Air) S LI

Aseptic manipulations should be made in First Air, not having passed over
any other components or blocked by the operator’s hands.

TR PR FE RO F RO N T

The operators should decontaminate or change their gloves on a frequent

basis. #2{F 5 HYT-E R M T2 4

61
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Manual Aseptic Process Design Principles in
Unidirectional Air Flow Hoods

The operators should work as a team. The primary operator(s) should
perform all tasks inside the ISO 5 environment. The secondary operator(s)
assists in the introduction/removal of items from the I1SO 5 environment,
and may assist the primary operator(s) with less critical tasks inside that
environment. Additional support operator(s) may be necessary to support
activities exclusively in the surrounding environment.

BB IESE -

General B

. Critical B

Grade A

62
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Manual Aseptic Process Design Principles in
Unidirectional Air Flow Hoods

The primary operator should wear sterile gloves and sleeves and never
contact a non-sanitized or non-sterilized item. ¥ E#{F 5 ZRE it E &
HHE » BB AR LN HE SR E Y m

The primary operator(s) performs the critical aseptic manipulations within
the ISO 5 environment. The secondary operator(s) acts as a support
person to minimize the potential of the primary operator touching non-
sterile or non-disinfected surfaces. The hands of the primary operator
should remain in the ISO 5 environment at all times. (There may be
exceptions to this related to positron emission tomography products or
radioactive products.) The secondary operator(s) should put on sterile
gloves/sleeves prior to any activity inside the ISO 5 environment, or in
transfers of items to/from the primary operator. Anytime the primary
operator is required to leave the ISO 5 environment, gloves and sleeves (if
appropriate) should either be changed or gloves should be re-sanitized
prior to reentry to ISO 5. FERIER TR MR R (F - RER(E a3
e Al E/}ﬂ%’)ﬁ%ﬁ%iﬁm/ﬁﬁ%)ﬂlﬁ’]%uuﬂﬁff& - FEPREENTELG
CIRFHEARE T %EﬁaﬁAZJj’zluInF T i o T AASLE Y T

Pk

15 ‘H%}ETEVE L AEASREEET TEM(ESERT > SSRGS AR Hat iy - B
TR T B/ i -
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Manual Aseptic Process Design Principles in
Unidirectional Air Flow Hoods

Sterilized items should be introduced to the ISO 5 area by aseptic removal of the
final wrap around the item as it is being introduced. B E YL 0li S —
BIEAE T RS AAGR (&

Extra subassemblies and utensils should be sterilized and available for immediate
use in the event a replacement is needed. {# F4H {8 B IERE - WAEFEE
HARS TTEIfER -

Sterile tools and utensils should be employed wherever possible to handle sterile
materials during their processing, rather than the direct contact with the operator
gloves. There should be sterile supports or hangers for tools inside the ISO 5
environment in order to minimize contact between the tool and surfaces of the
workspace. (i F MR T 5 5les BEMEMEAAMEL - N REER/E B FE E i
g - ASRIERY T HEA MR R sm e » 8D THE T/FE R a P -

The process should be designed so that samples can be taken with minimal risk of
contamination. When withdrawing samples from a sterile container, it is preferable
to take all desired samples from a container in a single step, and then subdivide
that sample as required. Alternatively, the residual left in the original container
post-production can be used as the test sample. The use of technologies such as
sterile septum or connectors should be considered to minimize the risk during
sampling. TzcﬁﬁEwﬂﬁﬁﬁ“d\EI’Jﬁ_ﬁ(f@iﬁmﬁﬁ/ﬁiﬁ{%)}gﬁﬁﬂi o JEER EUER
T — U > FHKFR Kok B A ERVRIEREE e T 04T -
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Manual Aseptic Process Design Principles in
Unidirectional Air Flow Hoods

Wherever possible materials being introduced into the process should be
pre-measured into a tightly sealed container prior to sterilization and
addition. JECRH A BUENS - TEMREELRAN AT » o 7 BE SRR 748
ke

Electrical equipment and controls pose a contamination risk and should be
located outside the processing environment, if possible. If that is not
possible a second operator (not the primary operator) should adjust
equipment settings as necessary. Pay special attention to equipment
which exhausts air (e.g., mixers, blenders, etc.) that could contaminate the
environment. B 2 FEBUIEE A7 (1= ALl » EZEE R *”EE%
AT RIS T’EE%@ Teke il L FHEE o JE fH/”zU/I,_ = HEWE’J.&
HORE/TRHES)

Liquid transfers should be made using peristaltic pumps located outside
the aseptic environment, rather than through the use of automatic
pipettes, due to concerns regarding exhausted air. In order to minimize
equipment movement and the risk of contamination, containers can be
premarked to indicate the amount of materlaLtgtransfer HNE LHER
S3% - FERE R i ERIE S MR B S TR AL - AN B B
?ﬂf&/ Keas o By KPR iﬂw&f/“ BB S AR - A e ] DATHI:
e R R EERR AR 65
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Manual Aseptic Process Design Principles in
Unidirectional Air Flow Hoods

Perform as much of the process inside the ISO 5 environment as possible in order
to minimize the removal and reentry of in-process materials in suitable containers.
This may requir_e the placement of smaII equipment within the environment. 1]
BEAE ARSI TR - W H SRV SE P R EA S PV RS - ERE
FEASR L R B/ NI R
When containers of in-process materials must be removed from, and later
returned to, the ISO 5 environment the containers should be aseptically wrapped
in a pre-sterilized covering which should be properly removed and discarded prior
to reentry. Alternatively, the exterior of the contalner(s) can be re-sanitized prlor
to reentry. ﬁ%f ASRIBAE 15 SURR T FUREZ 255 > 1 5‘&@%%55‘&/@% [
Ei;% TR AE AAZRE T R 255 - BoR ey Ml Al DATE#EE AR
MTPIEE ©
Sanitize the operating environment when it is empty, and sanitize each
nonsterilizable item/ equipment as it is first introduced and transferred into the
next cleaner level of the aseptic processing environments. Do not introduce a large
item into the environment in mid-process. Note: If sanitization of the operating
environment/equipment is performed by the primary operator, sterile
gloves/sleeves should be changed b_efore aseptic manipulation of product is
performed. {5/ FERE F2E Elﬁftﬁxﬁlﬁa: Ll);"z%ﬁﬁK _LUEiE’J%m/ux{%E X
% BRSBTS 57 o BT B PR AT < LR
O HE e TR 8T - AR FRI O H H IR T E/E -
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Manual Aseptic Process Design Principles in
Unidirectional Air Flow Hoods

Product contact surfaces shall be sterilized. Sterility should be maintained with
protective layers which can be removed as materials are transitioned to cleaner
environments. ZE o HIEHEL TR © TE(E I {RE/E (RIFIREIRAE - B0k
RSP S FRAVEIRNT - (re€lg I DAARR -

Significant aseptic assembly in the processing environment should be avoided
through the use of sterilized pre-assembled items. This will reduce the extent of
manual assembly requnred s aE i SO E 1Y TEAH LY, > DU e AR B IRER
HEfT R BIINAALE - SRRV E’H‘@JZE?E’J&FE

Process steps not required to be aseptic should be performed outside the ISO 5
environment by other operator(s). T\—ﬁ%"”ﬂ’j*”ﬁ*% FHE MR E ELE A
SR 7 SDEIAT

Once the process design has been established, it should be rehearsed several
times and documented in air flow studies using all of the required items and
placebo materials to refine the steps, location of items, etc. This ensures the
process design is practical and reduces risk of contamination to a minimum. The
use of englneerlng runs to develop the process is strongly encouraged. & Sf2 3%
;ﬁﬁﬁ ﬁ ' 2 A/ﬁ?@ﬁlnafﬂ"T%umﬁﬁn Eﬁﬁﬁﬁ%ﬁ\f—“ E’J%F%u”uﬁﬁéc’“ T”‘H%
GLASEED % Vil B - EhfElr T B THYE F R 5 4y b 2
=K o sy A H T A2 s 8 (engineering run) sk G35 Bl -
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Manual Aseptic Process Design Principles in
Unidirectional Air Flow Hoods

The manufacturing process should be documented in sufficient
detail to allow operators to understand and conform to the desired
practices. The secondary or support operator(s) should complete
the batch record. BUG i FR AT Sy F At S P B LUE R S iR
TP AR AU AR T -

Environmental monitoring practices should be non-intrusive in
order to avoid potential for contamination in the ISO 5 environment.
Air sampling during processing may be performed with specially
designed equipment that does not compromise the environment
and may include settling plates. Surface monitoring should be
performed using contact plates or swabs after processing has been
Completed VESIEMIA S BRI > DU B EASURET BT 5 ©
PR TP 2 S U P DL A S B N S e I IT &
%ﬁi% /%Iin B - BRESERR - TECEFES %nﬂ%ﬁ’%&ﬁﬁtzi BT

68

34




110TPDA04030

Cleaning and Disinfection

Cleaning is a critical step ;522 pasm e
— Non-destructive mechanical action JErg i /E R

— Removes residues, soils, microorganisms %5834 ~ EE+ -
MEM

Allows for more effective disinfection =445 H A%

Spraying and Fogging vs. Manual Disinfection mzgzeis
7K vs. N THH

Cleaning removes contamination, disinfection
destroys it JH2ER54Y)  JHHEBIE T
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Contamination Control

Keeping Contamination from Entering the
Cleanroom

Choosing the Appropriate Materials for
Cleaning and Disinfecting

Using the Appropriate Materials in a
Consistent Manner

70

35




110TPDA04030

Contamination Control

* Control what enters your environment
— Viable and total particles
* Begin with items transferred into facility
— Components, carts, personnel, tanks, tools, etc.
— Defined entrance procedures
* Good control leads to less
— Environmental Excursions
— CAPA Investigations
— Down time from production

71
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MRS B R ERR T [ RTEA (s A& A TR A -

R % A fE (sporicidal agent) iR 3 -

THERIRER A ¢ EEEE o MR R AN S IERHEPAIREZS -
BRI o FEFH70% IPARZIZEFERE Lk o

7 FEE AR AR o WERHPTHNE S EERA R RER - VORISR o B TR
RS S A PR BRI -

JERPEEHERE o HHEELUSEAVOIE : PIRVIRN - & - B8 - B - /s T
(HFEAE - $EE - JEZE - ETRR W el )iV DR
e Rl e e N o BRI AR & o B i B AT E

o HROHHEREFINE TEE AN ENE
o FBAREREEE - WREARE - SBTIER - HEEFR > HLURRES -

HKO ~ HKE o HPKORGEGETHEAR GBI -

o FURESIE

o HUKERNESRENERERSITAEREREDEER - YIS THBONHER
BIE BRI -

s KNS AREDEBECEEK - BE(LE/BLEE)

* PDATRNo.70 : " HRKERAREMEERERENIE  SRBENEREELY
FRTHEEAHR K BRI - (8 X R BRSNS 2 B8 S b S0 EEHR K LI AT
RFKH - fESR A FETE > NSRS SRR EARE - 4 -
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Cleanroom monitoring program

© PITHYERIZESTE » EIREEE A n*§%m~m
© FRIMVES ﬁU&W@M# i
— ZEFEH - FRE)
— HREITIFEIR
— ZERARE S
— HEHECEHTAAE
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Cleanroom monitoring program

o BEPERR EA G AE )54

- BRI B M HEEAERH(ER) ~ 5T - T
{ESOPEEEIEZHH -

— EHHYEVEERFRE - DR E BV RN

— BB A S

- EFHEmEE - A REEGR S

— BHEFISOPEE = EMEE R (B HIE/4ER)

- EFESEAETEEE R F = » HEEm R RAITT
5 [E (alert and action limits) » DL K AHREE2E

— HUSEHR >

— AT
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EM Sampling

o MK R HQCE BT o AV > ST -
B AT QA2 E » 3 B B E i
I -

o (LT P TR A R U R T R o B e
SHETIUREREI T » DB R G B RSP
BB -
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EM Sampling

o BUEEMVER-ZHlERIINEBBIT o HOVEZEEH
IEE e B o FEA R T AR -

o HHGE R B EIRF RS ER (R R BT 4
RIS ~ BREE o

o QUEERVERE VEBYECEE o

o TEHUSERNEE DL h ) E B = fE Y A A A B
TEFE - VVEEA BHRERSOPHAET -
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EM Sampling

o« EHURTR > VAR TR AR > BRIEAEY
RME (3 & B HER/HERR)

» WREASRE > R EFHE T REE &
> FIPEE > WJHEEE SOPAR I FEFHIMMR: ~ FFfE] 8
M o DAHECRA &N R T s B2 RAVIBHENE: -

 FEFHIRRAEEZ EE > Has AT E HIOR
7= o
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Alert and Action Limits

o 17EIF[E (action limits)
— R LUEAREIF R IR
— BEPE— RIS - BfEERHR
o ERIAFEI9H S

o EEE BB (3lert limits)
— FEIARLUEREHI80-70%1F s 5 IR
— BEPE—ECIE] - BfEERMR
« BRIFEISH T ALEL
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EN e USP<1116>§§§§?}

Frequency of
Sampling Areal/Location Sampling

Clean Room/RABS
Critical zone (ISO 5 or better)

Active air sampling Each operational shift
Surface monitoring At the end of the operation
Aseptic area adjacent critical zone
All sampling |Each operating shift
Other nonadjacent aseptic areas
All sampling |Once per day
Isolators
Critical zone (ISO 5 or better)
Active air sampling Once per day
Surface monitoring At the end of the campaign
Nonaseptic areas surrounding the isolator
All sampling Once per month

a Al operators are aseptically gowned in these environments (with the
exception of background environments for isolators). These
recommendations do not apply to production areas for nonsterile products
or other classified environments in which fully aseptic gowns are not
donned.

110TPDA04030

SRy Ry ST

BT

KB H A YRR S s T H 0 s - T DA R
TESEILR ~ 5t AR - EHARHEE L EER - DIHEE
T BIHGIRES - DI U S Ra i 18 & PR T -
A T N E Eﬂ%ﬁéﬁé B TR ER A P S B4
RE MM T BRI R
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SR AR R

o Exceeded action-based investigation approach

Investigation

&

L(_'S L [ Acceptance
-------- Juduunnnslsnnnnnnnnnnnnnnnnnnnnnnnhossnnnnnnnnnnnnnnnnnnnnnnnndunnnnnisnnfennnnnnnnnnnnnnns Criteria
|
Time
81
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SRy Ry ST
Trend-based investigation approach
Investigation
)
LQIS Acceptance
.............................................. . \ 25427 Criteria
‘.jlﬂll.rﬂf H ’ >
Time
82
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SR AR R

HEEEEEME Incidents

AT T EREAY TR USCRR AR H R SR

EAGEEN Alert Trends

FEHRAI S - AR E R HVEEES -

Pt B 7y EEEES Percent Positive Trends (£1 %K & {57 )

SO R TSR SE SR A R B AU S 0 (B 73 BE) - #ER
Ryje BB S -

I 2 it Microflora Trends (L2t {e /= oA L)
FFBLRIEN A )53 > TRE R FHERER S AR AR

83
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BRI
Elements of a Real-Time Trending Program
Incident
Incident
A/ﬁ\lert Trend limit
i Trending
B I ORLEELLEELEERLEEEEELEE TELEIEELEELEELEEEREEEEEERE] SEREED (SELY EECELIELELELEEEEE Alert
% Positive Trend limit
% Positive Trend ¢ ‘
illidy |HH >
Time
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Microbiological Data Deviations
(MDD)

MDD EEr=E: 1. ER=EHER0E 1. ENETRI . RS

v BT BHIEER) « BiBlE

v Rin 2. oA BB 2. SREMERIRRA © WS

v PR 3. EdSHE 3. fRIRSOPEATTEE ML * SR mm[m]EHAPR
v R B

vViE=SaE 4 FNHEENERRE 4. REFTERCER AT

v NB/HIER b S A AR
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4 i L S SRR HI PR .

o ELEEHEISAIRE > eV CEE T -

o PAEYIRVIEIRA N o] DUE B HIE G AR » R —2
SRR & K ~ ZREFEEAES E -

. @ﬁﬁﬁ/\éleﬁ%ﬁﬁﬁé’f Y“H(cleansmg agent) B34 2575
(disinfectants) » e /R REFHRER - BPEZin & H A EE
HI 55

- PHEIREREPGGRRE - ARRERAERSHBEER A E
%Ki@?ﬁ)ﬁﬁi_ﬁ
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A T RIS HY PR ..

«  MDDLERMEEE - £/VPEAELINEE ¢
-  FBREESEFTETOMETE - AHEEC SR
— AN o EBITEINIRER o HERRA
—  FR AR
—  FRIYEE/ e ERE S
—  FRFE/H5/ W F (decontamination) H BH S 4
-  FRMHE YR E 28
RIS ~ R ~ HRAGAD[E ~ AR
ook BAAR AR MRS TR ~ BB,
- FBRAEERZEER
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o 5&FHE ) (Corrective action)E[gEHLE
H :
o el PN =GOS HE
— B IEUEE AR B R U 2
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A T RIS HY PR ..

Ffa ks (Repeat Test)

- MmUY » (R Y PR A O
Ry FERUHIEE R

SHE M MmER (Investigational Testing)
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EE ¥ (Retest)
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Main Reference

PIC/S GMP Guide PE 009-15 (Annexes) Annex 1, 2A/2B,
May Frist, 2021.

2nd Targeted Consultation Document on Revision of PIC/S
GMP Annex 1 (Manufacture of Sterile Products), 2020.

PDA TR62 Recommended Practices for Manual Aseptic
Processes. 2013.

ISO, ISO 14644-1:2015, Cleanrooms and associated
controlled environments — Part 1: Classification of air
cleanliness by particle concentration.

ISO, ISO 14644-2:2015, Cleanrooms and associated
controlled environments — Part 2: Monitoring to provide
evidence of cleanroom performance related to air
cleanliness by particle concentration.

90

45




110TPDA04030

Contact Me

« FRSZ{E Ken Lin
Ken@persimmon.engineering
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Thanks for your attention!

Questions?

f ) —
http://meet rholland.wordﬂss.com/z 13/03/17/ tive-meeti\g-design-foslbr-the-discussion/
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