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1. Introduction

This concept paper addresses the need to update annex 1 (manufacture of sterile medicinal products)
of the good manufacturing practice (GMP) guide. Annex 1 is common to the member states of the
European Union/European Economic Area as well as to the participating authorities of the Pharmaceutical
Inspection Co-operation Scheme (PIC/S).The original version was partially revised in 1996, 2003 and
2007; however, there has not been a complete review of the document since it was originally issued.
Since this time there have been changes in technologies and significant changes in GMP following the
adoption of the ICH Q9 and Q10 guidelines.

The current annex 1 is therefore being reviewed in order to facilitate implementation of the principles
in these ICH guidelines, to extend the underlying concepts to include new areas of technology and
processing not previously covered and also to clarify areas that have been highlighted as ambiguous
due to the age of the document.

The current guideline, including its title, is focused on the manufacture of sterile medicinal products.
However, this annex is the only source of guidance in EU-PIC/S GMP for the conditions of manufacture
of some non-sterile finished products and for the early stages in the manufacture of a range of
products.

2. Discussion

Since annex 1 was published, introduction of the relevant ICH concepts and consequential regulatory
changes and technological advancements are not reflected in the current GMP guideline. In addition,
and in keeping with greater international convergence, opportunities will be taken where appropriate to
align this guideline with international requirements. The opportunity will also be taken to ensure
maintenance of coherence with other EU or PIC/S pharmaceutical guideline documents.

The current GMP guideline on the manufacture of sterile medicinal products was developed before the
development of the ICH Q9 risk management concepts that offer a systematic approach to quality risk
management, Q10 describes a modern quality system in order to establish and maintain a state of
control, the realisation of product quality and to facilitate continual improvement over the entire life
cycle.

The revised guideline will clarify to what extent Q9 and Q10 should be followed in the design and
implementation of facilities, equipment and processes for the manufacture of sterile medicinal
products. Other changes that may require new GMP guidance include those for the revision to the
Ph.Eur. monograph on methods other than distillation for the production of water for injection.

Since the current guideline is used to provide guidance on the conditions of the manufacture of some
non-sterile finished products and the early stages in the manufacture of a range of products, the
revised guideline will also clarify these areas of applicability utilising quality risk management
principles. The scope and title of the guideline should therefore be broadened to encompass these
references. It is stressed that this is a clarification of current practices and that no new expectations
will be created.

The current guideline does not reflect the advances in the manufacture of sterile medicinal products;
the revised guideline will embrace the use of new technologies to prevent detrimental impact on
product and also to encourage the introduction of new technologies that are not currently covered.

The current guideline contains historical inaccuracies and areas of ambiguity, the revised guideline will
correct the inaccuracies and offer more detail to remove ambiguity and to give clearer interpretation of
GMP expectations.

t For the complete list of the 46 PIC/S Participating Authorities, see http://www.picscheme.org/members.ph

Concept paper on the revision of annex 1 of the guidelines on good manufacturing
practice - manufacture of sterile medicinal products
EMA/INS/GMP/735037/2014 PS/W 1/2015 Page 2/4
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3. 'Recommendation

The GMP/GDP Inspectors Working Group and the PIC/S Committee jointly recommend that the current
version of annex 1, on the manufacture of sterile medicinal products, is revised to reflect changes in
regulatory and manufacturing environments. The new guideline should clarify how manufacturers can
take advantage of new possibilities deriving from the application of an enhanced process
understanding by using innovative tools as described in the ICH Q9 and Q10 guidelines.

The revision of annex 1 should also take into account related changes in other GMP chapters and
annexes as well as in other regulatory documents. The revised guideline will seek to remove ambiguity
and inconsistencies and will take account of advances in technologies. ’

4. Proposed timetable

Preparation of draft concept paper - September 2014
Approval of draft concept paper - October 2014

Released for consultation -~ February 2015

Deadline for comments — March 2015

~ Discussion in PIC/S Committee - May 2015

Discussion in GMDP IWG - June 2015

Discussion with other Working Parties - June 2015 - September 2015
Proposed date for release of draft guideline - October 2015
Deadline for comments - April 2016

Re-discussion in GMDP IWG -.June 2016

Re-discussion in PIC/S Committee — July 2016

5. Resource requirements for preparation

A drafting group will be established by GMP/GDP Inspectors Working Group and the PIC/S Committee
- with a rapporteur from the UK and supporting experts from other EU member regulatory authorities
and from non-EU PIC/S participating authorities.

The guideline will be discussed at GMP/GDP IWG and the PIC/S Committee as necessary and at other
involved working parties and groups. Further discussions are expected with interested parties.

6. Impact assessment (anticipated)

No adverse impact on industry with respect to either resources or costs is foreseen, although
clarification of the use of new systems may lead to the requirement for some facilities, equipment and
processes to be modified over a period of time.

Revision of the guideline will facilitate a better understanding of expectations which will lead to more
consistent and improved manufacture of sterile medicinal products and thereby enhancing the
continuity of supply.

7. Interested parties

EMA (GMP/GDP Inspectors Working Group, Quality Working Party, Biologics Working party), PIC/S
(Committee, Sub-committee on GMDP Harmonisation, WG on annex 1), national competent authorities
of EU/EEA member states and PIC/S participating authorities, EDQM, the pharmaceutical industry.

Concept paper on the revision of annex 1 of the guidelines on good manufacturing
practice - manufacture of sterile medicinal products . .
EMA/INS/GMP/735037/2014 PS/W 1/2015 Page 3/4
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8. References to literature, guidelines, etc.

ICH Q9 Quality Risk Management
http://www.ema.europa.eu/docs/en GB/document library/Scientific_guideline/2009/09/WC50000287

3.pdf

ICH Q10 Pharmaceutical Quality System
http://www.ema.europa.eu/docs/en GB/document library/Scientific _guideline/2009/09/WC50000287

1.pdf

GMP guide to good manufacturing practice for medicinal products annex 1
http://ec.europa.eu/health/files/eudralex/vol-4/2008 11 25 gmp-anl en.pdf

FDA guidance for industry sterile drug products produced by aseptic processing - current good
manufacturing practice
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM070
342.pdf

WHO annex 6 good manufacturing practices for sterile pharmaceutical products

http://apps.who.int/prequal/info general/documents/TRS961/TRS961 Annex6.pdf

Concept paper on the revision of annex 1 of the guidelines on good manufacturing
practice — manufacture of sterile medicinal products
EMA/INS/GMP/735037/2014 PS/W 1/2015 Page 4/4 -
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B (2) PIC/S GMP AARSAY FhybR1

, X FER
MANUFACTURE OF STERILE MEDICILNAL PRODUCTS |BEEEZEZOHEE
PRINCIPLE [ Al

The manufacturer of sterile products is subject to special
requirements in order to minimise risks of microbiological
contamination, and of particulate and pyrogen
contamination. Much depends on the skill, training and
attitudes of the personnel involved. Quality Assuarane is
particulaly important, and this type of manufacture must
strictly follow carefully established and validated methods
of preparation and procedure. Sole reliance for sterility or
other quality aspects must not be placed on any terminal
proess or finished product test.

FEERROWEL. MENSE, BHTRORGNE
DFRYRIERIMNRIZT B4, BAICEOERBIEI
> TEBLATRIEALAEL, SE(ICEHE A 80K
i, i, BB, BEEXROLECAS(HESS, &
UbtREQRIENEETHY, BEDET, HEIZRE
L. AUF—Sas FAO%R. FIBIEDEIRIEELE
L, BRIEORERBICHT, MEOZOMLORE
MBS DHERT B TR T2 THB.

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.

3, AAMEUREER. BERESOMED. BT
FREOBIAAEICOVNTEMEHRELTLVELY, EN/ISO
Z HOXEEFSRBROIL,

GENERAL

EREE

1. The manufacture of sterile products should be carried
out in clean areas entry to which should be through
airlocks for personnel and/or for equipment and materials.
Clean areas should be maintained to an appropriate
cleanliness

standard and supplied with air which has passed through
filters of an appropriate efficiency.

1. BEHGKOHEILFERETITHAETNITELE,
FORBICAGOLERFERVEMHZANSICETTOY
SEBLTITORINIERSEN, FERE (LB TE %
BEICREL, B EO T ILI—ERBLE-ERZHRIEL
NG E YA A

2. The various operations of component preparation,
product preparation and filling should be carried out in
separate areas within the clean area. Manufacturing
operations are divided into two categories; firstly those
where the product is terminally sterilised, and secondly
those which are conducted

aseptically at some or all stages.

2. L DIRE ., ZRDRAEE VR TAITERREROR
DEN-RETERT &, BERMEXE2DOOHATT
=22 Fond, —2BE. HREZERBRET HEEX
THY., ZDHIF, —8BHVE2EREEEMICERT D
BIFETHD

3. Clean areas for the manufacture of sterile products are
classified according to the required characteristics of the
environment. Each manufacturing operation requires an
appropriate environmental cleanliness level in the
operational state in order to minimise the risks of
particulate or microbial contamination of the product or
materials being handled.

3 EMEHEFZHEYHFRRE L, ERSNDIRERMH
[SLTISRAR TSNS, RURSEMH R UVEHBOE
BWIEDFERZR/NMRICT 576, BEERTERK

(BT EYRREOBFEEZLELT D,

In order to meet “in operation” conditions these areas
should be designed to reach certain specified air—
cleanliness levels in the “at rest” occupancy state. The
“at rest” state is the condition where the installation is
installed and operating, complete with production
equipment but with no operating personnel present. The
“in operation” state is the condition where the installation
is functioning in the defined operating mode with the
specified number of personnel working.

TEERF | DIRETERISES T 5=HICCho DR
FEERR I OREBTRESN-ERBEFETERTHE
SITEREEING T NITESAL,

TIEVERRR) £ TOEFRARMOREMNSETLEFHLTL
o BUEER R AR ESNAEE B A UVEULVIREE

MMEXEF]: ETOZERRBARESNI-ELEHTHES
LTOWTREHDEREASMMEEREL TV HIRE
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The “in operation” and “at rest” states should be defined
for each clean room or suite of clean rooms.

MERER | R UTIEERFIDRBIEIEI)—VIL—LEE
;2\li—-iEOD'?U-—‘/)I/—Aﬁl:iﬂﬁL'Ca*sb\@(ﬂ’tldfﬁlé
AN :

For the manufacture of sterile medicinal products 4 grades
can bedistinguished.

EBEEELOEEX 4D2D5 L—KIZRAShTLVS,

Grade A: The local zone for high risk operations, e.g. filling
zone, stopper bowls, open ampoules and vials, making,
aseptic connections. Normally such conditions are provided
by a laminar air flow work station. Laminar air flow systems
should provide a homogeneous air speed in a range of 0.36
- 0.54 m/s (guidance value) at the working position in open
clean room applications. The maintenance of laminarity
should be demonstrated and validated. A uni—directional air
flow and lower velocities may be used in closed isolators
and glove boxes.

TL—F A: BYRIDEEFTOIRE, I ETARE,
JLRRySA— BO7VTIL - NATILERSE S EE
BHRETOBaETcHd. BETOEHIESZTF—IT7D
O—MO7—HAT—avIc&YiR#Ehs, 52+ —I7
20— RF Ll BABRKD (FAYL—2IZHLT) o) —
UN—LBREOEERBMEICS VT, 0. 36—0. 54m
/sDEFRTH—LHREDELZHRHBTILE, BoH
FrESEBAL, N T—2a % RiET S8, BEKXO7A
YL—E2E WIS O—T Ry R TCIE—ARKFRTEYIEL
FREERAWNTERLY,

Grade B: For aseptic preparation and filling, this is the
background environment for the grade A zone.

FL—FB. REOREOECADIRIHELT, COK
B35 L—FARE D/ w5559 FOBETH 5.

Grade C and D: Clean areas for carrying out less critical
stages in the manufacture of sterile products

JL—F CRUD: ERARDHAEITHEVNT, VEEE
DENWIEETIFRRE

CLEAN ROOM AND CLEAN AIR DEVICE
CLASSIFICATION

= —LRBRUVOD)—IT7HRIED DR

4. Clean rooms and clean air devices should be classified in
accordance with EN ISO 14644-1. Classification should be
clearly differentiated from operational process
environmental monitoring. The maximum permitted airborne
particle ‘
concentration for each grade is given in the following table:

4. )= N— LR VY=V T T HRIGIXENISO14644
— IS THOSREZELLZITNIELESHEN, ISRBERL
TEREXFOBRBEE-AIVIEFRRTHIE, &TL—
FOBRKHGFBZEEREEZTORIZRY,

Grade | Maximum permitted number of particles/m? FL—F BARBFEWRLTS v oy 2t
squal to or greater than the tabulated size &Y A LB
At rest In operation Emieci Kt
0.5 5.0 0.5 5.0
0.8am 5.0um 0.5pm 5.0pm AP A= e T mA— R et ZER—b | vATmA—
A 3.520 20 3.520 20 .
B8 3,820 29 3562.000 2,300 A 3,520 20 3,520 20
= 352.000 2,800 2.520.000 28,000 B 3,620 29 352,000 2,900
o] 3.520,000 29,000 not defined not defined c 352,000 2,900 3,520,000 29,000
D 3,620,000 29,000 FREEIR L | el
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5. For classification purposes in Grade A zones, a minimum
sample volume of 1m3 should be taken per sample
location. For Grade A the airborne particle classification is
ISO 4.8 dictated by the limit for particles 25.0 ¢ m. For
Grade B (at rest) the airborne particle classification is ISO
5 for both considered particle sizes. For Grade C (at rest &
in operation) the airborne particle classification is ISO 7
and ISO 8 respectively. For Grade D (at rest) the airborne
particle classification is ISO 8. For classification purposes
EN/ISO 14644-1methodology defines both the minimum
number of sample locations and thesample size based on
the class limit of the largest considered particle size and
the method of evaluation of the data collected.

5 JL—FARBDISAHERD-HIZIE, 2T T
FrEICREImMIOYUTILERETICE, FL—KRAD
FEEDISRI(E50 umll EDHRIFTHESNBISO4.
8THD, VL —FBD GEEEE) DZFWEDISAIL, 1R
ESNTWABAH DR F YA XIZDINT, ISO5TH . ¥
L—RCOFEERNDITRIX, JEEXEIE TISO7. fE¥EET
ISO8TH 5., JL—FDD GE/E X DIREETD) [FEEE
DISRIZISO8TH D, VS5REZRDHKBIDI=HIZ, EN
/1S014644—1DFEIX, BESNSRKDRFIA
RXIZDONWTDHISAEDREEICE DV =YL TILIEEIES
T@Mf%ﬁ%ﬁtﬁywbi RUT—2DHlEEREE
T3,

6. Portable particle counters with a short length of sample
tubing should be used for classification purposes because
of the relatively higher rate of precipitationof particles 25.0
L m in remote sampling systems with long lengths of
tubing. Isokinetic sample heads should be used in
unidirectional airflow systems.

6. EWFa1—TJ#EDERT VTV T AKX TIHHERHNS.0
UmEL EDRFDEBRNEZ N8, IS5ANTOBRIZIE
oI G Fa—TNEWNMNERE D /NR—T19IL N
BA—HFFS52¢, —HHARKFDVATLIZEWTHERT S
BEFEEYTILAYREFEHRTHIE,

7. “In operation” classification may be demonstrated
during normal operations, simulated operations or during
media fills as worst—case simulation is required for this. EN
ISO 14644-2 provides information on testing to
demonstrate continued compliance with the assigned
cleanliness classifications.

1. TEER IDISATERIL, BEOEZIRE, BEEEE

KEE. BT T—AM—RIZE[TBU32L—2 30N E
RENDDT, BT TADEERIZEILEFNIEES
LY, ENISO14644—21%. FTEDFREIVSRAEHEL
'C%ﬁ?#btb\é;&é%&#‘éf—&)o);s%ﬁ,ilnwcwfra
BERET S,

CLEAN ROOM AND CLEANDEVICE MONITORING

D)= N—=LRUI)=VITERBDE=ZIVYT

8. Clean rooms and clean air devices should be routinely
monitored in operation and the monitoring locations based
on a formal risk analysis study and the results obtained
during the classification of rooms and/or clean air devices.

8. V)= I—LRUPI)—V I 7RG IFEEIRETHE
EZAR) G LEFNIFEELRN, -, BV GMEIL
EXBYRIDE D)= II— LR/ RIEH)—T T
DRATLDUSAEZRDBETEON-HRIZEDOLTE
FELZITNIEESEL,

9. For Grade A zones, particle monitoring should be
undertaken for the full duration of critical processing,
including equipment assembly, except where justified by
contaminants in the process that would damage the
particle counter or present a hazard, e.g. live organisms
and radiological hazards. In such casesmonitoring during
routine equipment set up operations should be undertaken
prior to exposure to the risk. Monitoring during simulated
operations should also be performed. The Grade A zone
should be monitored at such a frequency and with suitable
sample size that all interventions, transient events and any
system deterioration would be captured and alarms
triggered if alert limits are exceeded. It is accepted that it
may not always be possible to demonstrate low levels of 2
5.0 ¢ m particles at the point of fill when filling is in
progress, due to the generation of particles or droplets
from the product itself.

9. JL—FAQORBIZEITIEDE=R) T E/N—T49
WA B—IZE A—=DHF 2 12U EE-HMEYOREHE
MEZDORKREZELIEIEEERE. RIEOMHAILITE
SUCEEIRDOLEBEDBRICOVTERTHE S
A—=UOBEREDEDIGSIX. URIIZIERESNDHIZ. B8
R RIEDRTEIREICB A E=ZFITEERT DL,
XIERIEEIRETOEZA VT EIVERTHE, TL—
FARBTOE=ZA)TFETONA. —BEDNDER. &
U/z-rf_\@%ﬂ:ét&%ié%#f%é*ﬁ}*tﬁ@ﬁﬁ
DTN AXTEREL, F—F5—REEHZ 15
ENEINBESTHEO TSI E, FTABERRIZ a‘oL\’Cli
HRZTDLDODHFHWIEELHSE.50 umlED
FFMNEITELANILTHELTEELY,
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10. It is recommended that a similar system be used for
Grade B zones although the sample frequency may be
decreased. The importance of the particle monitoring
system should be determined by the effectiveness of the
segregation between the adjacent Grade A and B zones.
The Grade B zone should be monitored at such a
frequency and with suitable sample size that changes in
levels of contamination and any system deterioration would
be captured and alarms triggered if alert limits are
exceeded.

10. Y’ L—FBORETIEH T U EEILEOLTEEL
LA, DR TFLERANSCEEHET S, BEDE=
AT ORTLOEEEIIBEET ST L—FAORE LB
DEEDREDBIEIZLYROEITNIEESE,
FJU—FBRETOEZAILTIE, BFLLAILDELLRY
SRFLDEILEELZBENTEAEELEYRY T
WA XTEEL, ALT7S—FDREZBZ 156, &
NENBESITH-TULERITRIELES ALY,

11. Airborne particle monitoring systems may consist of
independent particle counters; a network of sequentially
accessed sampling points connected by manifold to a
single particle counter; or a combination of the two. The
system

selected must be appropriate for the particle size
considered. Where remote sampling systems are used, the
length of tubing and the radii of any bends in the tubing
must be considered in the context of particle losses in the
tubing. The selection of the monitoring system should take
account of any risk pesented by the materials used in the
manufacturing operation, for example those involving live
organisms or radiopharmaceuticals.

1. BEEDE=AY I ORF LI, MIILE/NN—T15
WHHEA—TH, IBRBIEAKXDT=R—ILFIZKY1E
DIN—TAIIWAD U EA—ZEESIN =Y T TRA
FDRYRT—=9, BWNIFALDHEAEHETHRL, %
LI BHFOHAXISHEY LV AT LERIRTHIE, Y
E—MFUTIUGORTLEERTABAICEFI—TD
ESEFa—TOHMBEBZILIVHFORDARCEZ-LE
ERBLAITNIEGESHN, X, BEZFY TV RTLEREIR
AR, EE-MEDORIAEEESDEEDLS
HRETRICERTIAIREMBICKDIRIEEELLEITA
[EEB5HEL,

12. The sample sizes taken for monitoring purposes 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 clean rooms and clean air devices.

12. BV AT ATEZRIVTTHEODHF TN (X
TEBE. FRTIVATLOY T T EEIIREL:
BEgD, TNIEBTLEI )=V — LWL =TT
BRIBEOERGISABRCHALLY U TILEBERLTH
DLEIFELY, ,

13. In Grade A and B zones, the monitoring of the 25.0
m particle concentration count takes on a particular
significance as it is an important diagnostic tool for early
detection of failure.

The occasional indication of 25.0 (4 m particle counts

may be false counts due to electronic noise, stray light,
coincidence, etc. However consecutive or regular counting
of low levels is an indicator of apossible contamination
event and should be investigated.

Such events may indicate early failure of the HVAGC
system, filling equipment failure or may also

be diagnostic of poor practices during machine set-up and
routine operation.

13. FL—FARUBDOREIZIALTIE5.0 uml LD F
DHY T BEEORBBRAOI-ODEEZLHMMET
HEIELVSIHAT HICEETHS, BIFENAG50 umllE
DHFOBRBIIESH /A X (BRI, FOMEBEFKM
HIBHRICKAAIRESEAHD. LHL. BEMHRDIZESR
BICIEL NI TRESNDE L., BEOREDTRENE
NHHD T, RRRAZTHRITNIELESHL, FDK5%4
HIZHVACY R T LD ED ¥ EAR O T TAE DS E
é‘zt\liﬁﬁgﬁmﬁaﬁrb)b—?pﬁg{’ﬁl:ﬁﬂiﬁ@&é:&&
~LTW%,

14. The particle limits given in the table for the “at rest”
state should be achieved after a short “clean up” period of
15-20 minutes (guidance value) in an unmanned state after
completion of operations. :

14. RISRSN=REER O FEEDOREBIZ/EENRE
TEDI15~200 (HAF Vo RE) DI D)= Ty THIB 1D
BIZADWEWNRETER LG TNIEESEL,

15. The monitoring of Grade C and D areas in operation
should be performed in accordance with the principles of
quality risk management. The requirements and
alert/action limits will depend on the nature of the
operations carried out,

but the recommended “clean up period” should be
attained.

15. 9 L—FCRUDDREB O EEPIRETHOE=S) YT
[FREBVRIIA—UAVMDRAZEDINTERT RS
o ERZBE. 75—, 7O LANLIEERT
BEREITIRTETHH., #HERINAH0)—2 7y THR 1
ERINZITIEESHL,
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16. Other characteristics such as temperature and relative
humidity depend on the product and nature of the
operations carried out. These parameters should not
interfere with the defined cleanliness standard.

16. JRE. HXIEEFOMOFECOVTIE, HAmEENR
TOEXEDFHEITRET S, CoDRTA—LIHRES
NFREEEELGNIE,

17. Examples of operations to be carried out in the various
grades are given in the
table below (see also paragraphs 28 to 35):

17 FRZIL—FTITONSEROHIZUTORITRL
zo (28TEMHISHLBHRD L)

Evempss of coeraons for lemrhnaly stsrlsed prodss
{se2 paa. 28301

Filgof produc’s, when unusualy at
Preoaraton o sobrs, vhenunueualiy et ek Flingof prodicls
Prgparafion o sovins and commponenls fr subseuert iy

G

iy | oo

Examaes of epsrations for asepfi pepardtins
seepa. 348

Asepte prepzrafon aifiing
Praperalon o sofivns o ke red
Handirg of componans afiervasirg

Grade

P e f e

Fle—¥ | BERRON (2880)
Y 22 OENEEDRTA
U Ay DECFEOENEAE, ARORTA

SEEOHGORRINE | BENORTARORE

=1

el Nl

F—-F  ERTIECESEEOY Gras el
A EOREEENE, A

SmsoEnEN

D PR RROR I Sy

i

18. Where aseptic operations are performed monitoring
should be frequent using methods such as settle plates,
volumetric air and surface sampling (e.g. swabs and
contact plates). Sampling methods used in operation
should not interfere with zone protection. Results from
monitoring should be considered when reviewing batch
documentation for finished product release. Surfaces and
personnel should be monitored after critical operations.
Additional microbiological monitoring is also required
outside production operations, e.g. after validation of
systems, cleaning and sanitisation.

18. EEEZZTHOERFRICAVTIE. B TH. ZRWs],
BB (RIT ., a9 TL—NEDINE R EIZLVEE
BICEZR)TETICE FERDHI U TY T HEMR
BRESEOIIITELLBEWNWESFRTHIE, EZAYLY
BRIEREZOHFHEDOEOBELHENDREEZTD
RICEET S L, RIERAEFEEEDHEEDE=S)
DRIV TANNBERDRITIE, FIAES AT L,
L HBONYT—2a DR THEZEDLSIZ, 8lEE
fﬂ#um:ﬂ EMOMEDDE=A) T EERET S

19. Recommended limits for microbiological monitoring of
clean areas during
operation:

19. ERPDFEFRETORDREDHEREE
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Recommendd fnifs for microbia) contaminaion™
Grage | Arsample - Sclfeplales . Conlactplafes - Gloveprnt
im0 jdam Smml | damBmml o Singes
cithous®™ | chulpale duigove
A <1 <t < <
B 1 b § 5
¢ 100 il %
b 2 180 &

BRI F W
Al B et ETREY | AEdEnsd | Shail
efa/ypdty de bt | (i 9oy | i Sbomd | 5 fingers
efwdhoursh) | efuiplate chusglove
A <1 <1 <1 <1
B 10 5 5
< 100 50 28
I 200 100 50

Notes:
(a) These are average values.

pE
(@hBIEFIETH D,

(b) Individual settle plates may be exposed for less than 4
hours.

OYELZDTL— D REFRRBIT4EBBEKBFTEEL,

20. Appropriate alert and action limits should be set for the
results of particulate and microbiological monitoring. If
these limits are exceeded operating procedures should
prescribe corrective action.

20. ERUEDE=F) JHERISOVTEYGT 5~ K
U7 aVBERES S &, FIREICIT. ChioDRE
EZBABEORELEERETHE,

ISOLATOR TECHNOLOGY

FAYL—EE

21. The utilisation of isolator technology to minimise human
interventions in processing areas may result in a significant
decrease in the risk of microbiological contamination of
aseptically manufactured products from the environment.
There are many possible designs of isolators and transfer
devices. The isolator and the background environment
should be designed so that the required air quality for the
respective zones can be realised. Isolators are constructed
of various materials more or less prone to puncture and
leakage. Transfer devices may vary from a single door to
double door designs to fully sealed systems incorporating
sterilisation mechanisms.

21 FERBADADNTAZR/DMERIZTE7AIL—5EK
WEEATHIET. BENSEEEES S ~DMEYE

ZDYRIERBISBRAOSESTHSD, TAYL—E2RY
WL BICIEZSLDEEAZEAOND, TAIL—FRY

RLREE, BT HREBICERSNDIERDEARR
TEDLIITERF LT NIEESE N TAYL—E(EZ M

MDA, ABHEPRELBVRLAGREMTTETL

B Wt RiEr—ER7. 2ER 7RIS, AEHEEER |
Z-RREHBEDLOET. B4 THS,

22. The transfer of materials into and out of the unit is one
of the greatest potential sources of contamination. In
general the area inside the isolator is the local zone for
high risk manipulations, although it is recognised that
laminar air flow

may not exist in the working zone of all such devices.

22. TAIL—BA~ADYDOHLAND, RRKDFLEDD
EDOTHD. BE . TAIL—ERERFNA) RI131REE
T5RETHEIN, ETOTAIL—E2—DRETDEE
J—UN—ARKRFRELE>TVSEhITTIEELY,

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.

23. TAIL—B3DEBREDREISRAET A IL—EFD
Rt EEDRRITKRET Do TNXEESNGZTNIEGS
B ZELT, BREEEDT VYL —2DIBE FDEED

JU—FDTRIThIEESEN,
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24. Isolators should be introduced only after appropriate
validation. Validation should take into account all critical
factors of isolator technology, for examplethe quality of
the air inside and outside (background) the isolator,
sanitisation of

the isolator, the transfer process and isolator integrity.

24. TAYL—B2EZB AT AN, @GN\ TF—avixE
ML FNIELESEL, 1\ T—2 a2V (XREEREIR B0
ERNE. TAIL—EDEE EV AT L, FTAIL—
BDTEEEEDTAIL—ABMOEELEREEELS-
HOTRITHIEGSEL,

25. Monitoring should be carried out routinely and should
include frequent leak testing of the isolator and
glove/sleeves sytem.

25. PAIL—ARERYS O—T/R)—T L RF LD —
bixr’&ﬁtwﬂe:&'}yﬁ‘éaﬁﬂmz%ﬁﬁ?‘é:&o

BLOW/FILL/SEAL TECHNOLOGY

Ja—/24IL/—ILE T

26. Blow/fill/seal units are purpose built machines in
which, in one continuous operation, containers are formed
from a thermoplastic granulate, filled and then sealed, all
by the one automatic machine. Blow/fill/seal equipment
used for aseptic production which is fitted with an
effective grade A air shower may be installed in at least a-
grade C environment, provided that grade A/B clothing is
used. The environment should comply with the viable and
non viable limits at rest and the viable limit only when in
operation. Blow/fill/seal equipment used for the
production of products which are terminally sterilised
‘|should be installed in at least a grade D environment.

26. TO—/D4J)L/—)La=yhd, AR BEDE D FE
RMLREE I, FESN-ERFEHINDIEEN, 2T
BOEFET—EDRGELI-BRETITONAEEZEHNEL
TEEL-ZETHS. DEMEITL—FADITI¥T—
NHAAEN-TO—TqIL-O—ILEEX (FEENY
L—FA/BOEEZEZFERTHEEIETL—FCOTREIC
HRELTHLRL EEREOBEEILEEERORETY
ZIL—FOERVEDEELZH-T&, £-EEPIE
BOREFB-SHTNIELELSHD, RERBREREZEE
95T0—T4)L-—)LDEEITDLELELETL—FDEL
FOBEBICHRELLZTNIELRSE,

27. Because of this special technology particular attention
should be paid to , at least the following

* equipment design and qualification

* validation and reproducibility of cleaning—in—place and
sterilisation—in—place

* background clean room environment in which the
equiptment is located

* operator trainign and clothing

* interventions in the critical zonte of the equipment
including any aseptic assembly prior to the commencement
of filling

27. ZDEAHFEN S DIELELLTICEIF-EMIC
BISEET AL

*EEDTH A, EEE

*CIP, SIPO/\)T—ay BHME
*HEENBREIN TSI —VIIL—LDEE
*HEEBEDHB . BEX
*R/;C)ézlﬁd)iﬁffp%{?%(:J’S(-f%’)'?'J-T-»fh)L‘/“—w\O))k
(DM

TERMINALLY STERILISED PRODUCTS

R BLA

28. Preparation of components and most products should
be done in at least a grade D environment in order to give
low risk of microbial and particulate contamination,
suitable for filtration and sterilisation. Where the product is
at a high or unusual risk of microbial contamination, (for
example, because the product actively supports microbial
growth or must be held for a long period before
sterilisation or is necessarily processed not mainly in
closed vessels), then preparation should be carried out in
a grade C environment.

28 EREORL K% WE) . RUREALL. HBR
CREISET 5457, BLEICET BENERURE
RO0I=, 5 L—FDOBETRBLA T IEEDE,
B R(HEMERCELTEY RV RV EER L EDUR
HDBHBEEENEOREE LT HHE . HEET
OEMNEVNSS  BER THEENTEANSA S,
EHAUET L—FCORB T DR EEDES
LY,

29. Filling of products for terminal sterilisation should be
carried out in at least aOgrade C environment.

29 ERBREHRBDETARIRERI L—FCHORKETE
T RSt
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30. Where the product is at unusual risk of contamination
from the environment, for example because the filling
‘loperation is slow or the containers are wide—necked or are
necessarily exposed for more than a few seconds before
sealing, the filling should be done in a grade A zone with at
least a grade C background. Preparation and filling of
ointments, creams, suspensions and emulsions should
generally be carried out in a grade C environment before
terminal sterilisation.

30. T CAEEINEL., ZROAORMNEL., FHLEETD
BN, 3B LULEMDDEEED. RENMDFLDYX
IRBNGERIE, FEEDEELTL—FCLLE DRI
BREBEINTL—FAOBETITIC L, BRICRERIOE
B.O)—L.BER. IV DRERVETAIZYS
L—RFCRIRETITICE, '

ASEPTIC PREPARATION

BESLE

31. Components after washing should be handled in at
least a grade D environment. Handling of sterile starting
materials and components, unless subjected to sterilisation
or filtration through a micro—organism—-retaining filter later
in the process, should be done in a grade A environment
with grade B

background.

3. kB BROAF/EBIIVELELTL—FDUL EDEE TH
VRS2 &, BERRERHRURF[EORVIEWLIX. 0% D
TETHBEBTAINEELLEVEYSL—FBOPIZH
BT L—FAQRIETERTSL,

32. Preparation of solutions which are to be sterile filtered
during the process should be done in a grade C
environment; if not filtered, the preparation of materials
and products should be done in a grade A environment
with a grade B background.

32 TRATRBREY SERITIL—FCORETHHE
FAHIE, HLEBBREZITHEVMERIL, JL—FBOH
l_:f;é’j L—FAOBRIETRHRUVRRADRABERET S

33. Handling and filling of aseptically prepared products
should be done in a grade A environment with a grade B
background.

33 BEMIRARSN-RAEDIRYKRNOFETAIZIL—
FBOHICHET L—FADRETITHE T NIETELE,

34. Prior to the completion of stoppering, transfer of
partially closed containers, as used in freeze drying, should
be done either in a grade A environment with grade B
background or in sealed transfer trays in a grade B
environment.

M. FREERTHDOATWALSIC FTRNETITIHET
&, FITRIN-BEOKEFTL—FBODRI(ZH DT
L—FAQIRBTITHH ., HWMEY L —FBOIEE T THEA
SENFWERL—TITORITNITESEL,

35. Preparation and filling of sterile ointments, creams,
suspensions and emulsions should be done in a grade A
environment, with a grade B background, when the product
is exposed and is not subsequently filtered.

5. BMEDEHE. V)—L. . BEAR. I IVOHRER
URTAIL, BRABRESNBIEEHVNIZTOEDORE
NEWNEEIFSL—RFBOHIZHZT L—FADBETTH
BT,

PERSONNEL

AR

36. Only the minimum number of personnel required should
be present in clean areas; this is particularly important
during aseptic processing. Inspections and controls should
be conducted outside the clean areas as far as possible.

36. B, FICEERFEITOIRETEXTOARNL
/MRIZBRELZITNIEGESEN RERVREEEIIT
RLERYEFREBEONTITHRTNIEESEL,

37: All personnel (including those concerned with cleaning
and maintenance) employed in such areas should receive
regular training in disciplines relevant to the correct
manufacture of sterile products. This training should
include reference to hygiene and to the basic elements of
microbiology. When outside staff who have not received
such training (e.g. building or maintenance contractors)
need to be brought in, particular care should be taken over
their instruction and supervision,

37. BERPCHBEEERICRBTIIALED, TDISLGTUT
[IREBIZETOREAFIEFIFOELWNEE T
DEBMLIEEZEZ TR FNIEESEL, SO IE
£ZBTRAER. HIS OV TORBMAERE ST TA
(FEDE0, BYOEEHOIHSSHEEESD I EE
ZENFOLOLINFEEZFTOEWNMES. FNODAD
FEEH IR IEFRN OEEEZIDRITNIEESEL,
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