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1. INTRODUCTION (XU ®i2)

On 24/03/2011 the European Directorate for the Quality of Medicines and HealthCare
organized an expert workshop bringing together representatives from European competent
authorities, Pharmaceutical companies and relevant stakeholders to discuss the use of
membrane technologies for the production of water for pharmaceutical use, especially if the
quality of the water produced by such techniques could be considered equivalent to Water for
Injections (WFI) which, according to the European Pharmacopoeia (Ph. Eur.), is produced by
distillation techniques only.

201143 H 24 H | BN =3 55 R (EDQM) 1, R D BSR4 J&) (European competent authorities) |
BE A3 (Pharmaceutical companies) 35 X O ESMR# (relevant stakeholders) @ =3 DA )
DR ABHEMFICLAT—T7 v a vy P EMEML, MIEHKOBEIZOWTOEEI (membrane
technologies) DfEAIZOWTOREFRA BRI L7c, Z4UE, K2, TZ2O XS gz kv il
ToARDEED, AEFAM ORI L0 fEZ1T 5 Fro, Ek’)‘l‘l%)%ji (European Pharmacopoeia ; Ph.
Eur.) UEOES K (Water for Injections ; WFI) DO VEIZEMTH L0 EEm T D720 ThH D,

The workshop aimed at providing the Ph. Eur. Commission with information regarding the
possible need to initiate a revision of the concerned monograph (Ph. Eur. monograph 0169:
Water for injections) and the implication for other related monographs and general chapters.
ZDOU—7 v a vy 7OHBE, %445 (Ph. Eur. monograph 0169: Water for injections) DiE .,
BILOZOWEIZ L HEHH K S (other related monographs) & iEHI (general chapters) ~® 220
Al 2 BIAGE T D720l BELINDITHAIBEREKINER TaI v ailbizsl e Th
2o

2. INTERNATIONAL REGULATORY BACKGROUND, REGULATORS’
EXPERIENCE AND CONCERNS
[EERR 72 VER S O 5, Bl Y R ORLER & RS HIE

The respective pharmacopoeias of the ICH regions require the production of WFI to be
performed by:
ICHEAGRHIIR D B 2 Ry 5 1d, WRIDBLEZ RO X 512479 Z L 2 #ifll L T\ 5,

- Europe: Distillation only
R o ZREEO

- USA: Distillation or suitably validated method.
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KE: AEE HDWIE @EUNIAY T — ML HE

- Japan: Distillation or membrane techniques. For membrane techniques specific
requirements for the design and operation of the system have to be considered.
AA: Z&BIE £ Bk, BHEICKH LTI Y% AT L0OKGHS L OERRIZ S
WTORFRIR B EZET 5 &,

Further to recent discussions within the different European scientific committees and
considering the developments over the last decade in membrane technologies and recent
issues in WFI production, the Ph. Eur. Commission had decided to re-evaluate the pertinence
of restricting the production of WFI to distillation only.

RPN DR % 22 B i 0D = 2 VT%T@WL@% (ZINZ T, BB O Flr 105 R O BESE & . WFI
SEDOELOMEE B 2 572012, BINSER T 22 v 7 113, WRIDREZ ZERIED ZMZIRE L
TS Z LD @ﬁ%ﬁ%ﬁ?é & DIREZAT 2T,

Concerns from European requlators (Bt D #7124 it 24 2 DRESFIE)

The concerns were mainly related to the microbiological quality of the water produced by the
membrane systems considering systems where reverse osmosis (RO) membrane was the
major element. The progressive development of biofilms in such systems and the potential
micro-organisms and/or by-products release were considered as major issues.

EFEHIT, FE LTUEY AT A K-> THRE Lo AKOMA PR EICED 2 b D Th o T2,
SF Y WRBE (reverse 0smosis ;RO) ia £/ 2 BWHRETHVAT LEEZLHZ L ThoT-,
ZDEOIBRIAT LTONRAL T T 4 VLR OEATE . ZIUT K DWAEWIB L E72I3RIEY

(by-puroducts) DSk, EERMELE L TEX L,

International Experience  (EEH#92#E8)

Between 2004 and 2010, the Japanese Pharmaceuticals and Medical Devices Agency
(PMDA), the United States Pharmacopoeia (USP) and the European Pharmacopoeia (Ph.
Eur.) had issued several surveys to identify current practices in place in companies for water
generation with an emphasis on membrane systems. All the systems where data had been
reported (regardless of the body organizing the survey) were (either or/and):

2004~20104E D fE] . A A DEFE M IER KSR E A (PMDA) | K[EZHE)S ) (United States
Pharmacopoeia; USP) 33 J OWKJNZE R 5 (European Pharmacopoeia; Ph. Eur.) (%, FFIZfET AT AT
DOAKEEE T HEFET, BUEORN A BEENHIRET 572D DRONORELIToT-, T—F %
WELIZAETOY AT L (ZOPFEZMME L7 EEEMROENRHLICHEDLHT) X, RO X
Vb DThoT- (TROFHIT, BLR/EiE, THDH)
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- Coupling at least three individual purification units;
Da < TH 3 ODOMN LR RESESHAG DI TND

- Including initial water pre-treatment (filtering/softening)
BHIOBHET ORI 2T & (At #okik) Z2EA TN

- Coupling units based on different principles (e.g. RO, ultrafiltration,
electro-deinonisation...);
FHEOFHE (F 21X, RO, RIS, EBRAIMA A ...) ITESSEBOMAEDE Lo
QA

- Specifically designed to minimize biofilm formation (e.g: avoid deadlegs, allow full
drainage ...);
NA T T 4 NV DERE i IMET 2 KO IR SN T L WIZIE. Ty by VT &lET 5,
VAT LESERICHIKREDRD R E)

- Operated with specific maintenance/sanitization scheme
ZNENOEBICEA RS/ =T — 3 OFHH THEIE STV D

- Coupling continuous in-process controls and fixed interval sampling
HWEEH e TRNEHE L, BESNZMBETCOV 7Y v oAb ER SN TN D

The data gathered were essentially similar between the different regions regarding the values
routinely achieved for membrane systems for TOC, bacterial endotoxins, conductivity and
bioburden. In addition information had been obtained regarding the heterogeneity in the
design of these systems. Similarly, additional information regarding various sanitization
regimens applied to these systems had also been identified.

HLEINTT — XX, TOC MAEMKRKRSFERE) | X777V 7L - RhFo v, BERBIW
NAFNR=F AL TTHY | HE AT LA THEINSER S LD MHEICE LT, Sk of
EHINZITHEET 26O Th o7z, FERIZ, TNOH VAT ACEA SN B{HEOY =T 1 B— 3
L HEE (sanitization regimens) (ZBS9 2 BIMEWR D 7. BHEfHT CTE BN,

The data collected during these three surveys had confirmed that the quality of the water
produced by properly operated and designed membrane systems was meeting current WFI
specifications. These data also provided updated information regarding the actual values
achieved by these systems for the parameters currently monitored. It was noted in particular
that the specifications currently set in the WFI monograph were, for specific parameters, far
above actual values reached, thereby questioning the relevance of such high specifications
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considering the improved performances of these systems.
INH3OOMELBE L CIEINTZT —FI1T, TEIEISEE S L, ORGSR AT A
IC kv EGE SN AKOREIE, BUTOWFIOBISICEET 5] Z LR LD TH T,
T, ENOLOT—HT, BHEE=F—2 L TNDINRTA—=F|ZONT, TOVATAILE-T
B SN DBEDEICE L CORFOFERE 5 272, FFT, WRIOESFIZB/ERE SN TWHH
B, DT A =2 L T, E2NICRFREZER LTS ZE, LEA-T, £Nb
VAT LAOWEISNTMREEZ XD L, KV EER (KVEELY) BUEAZY TIERWn? Lo
B ZE T TND Z ERER Sz,

3. MODERN TECHNOLOGICAL CAPABILITIES AND EXPERIENCE FROM
PHARMACEUTICAL COMPANIES  (#rofdirie /1 & B3R A A 2E Ok BR)

Capacity and performance of modern distillation systems and modern membrane systems
(RFFDFRT & X T A ERFFONE X7 5 DFET) & 1EHE)

For modern membrane systems, RO was no longer used as final stage in water generation due
to known weaknesses. Other modules such as UF were preferred. Each treatment steps in a
membrane system train was based on different working principles and the quality of the water
was built with each step. The sanitization operations carried out and their frequency were
highlighted as critical points to ensure that the system was kept under control. Information
was provided regarding membrane systems used in other industries (e.g.
semi-conductor/electronic), the specifications applied for ultrapure water required by these
industries and the design of the systems used. For certain parameters the requirements were
equivalent to specifications 1000 times stricter than those used for WFI.

BT DR 2T LTI, AKREROREEIEC, HITPROBENEHN ST\ ed o7, Zhid
ROMED G mNFH b= T2O TdH D, UF (BE%% @) B XD 7T Y 2 — MR Sz, Hj%
VAT M U725 (membrane system train) COFALEE R T o AL, AR A ZREENRBELC LS
KbDOThHoT, ZLT, HFAT v 7T, KOWEBPHEL STV, ToTWLH =7 1 E—
Va MEL EOBENR, FOVAT LEEIIREBIZROZ L ZIRAET DO OEHERFA b
ThHhoHZENFR L IRoTe, MOZER (FIZITHEREF) THEASNTWDES AT A £
NHOERTHIEL DMK (ultrapure water) (2 S -8k, BX ORIV AT
LAOZRFIE L COFERLEONT, HDOED/NT A—FIZB LTk, WFRNZEH &5 [F o3
Z A =X X0 $10000% bk WIS T2 0 Th o7z,

The advances in the technology and materials used for membrane production were also
underlined as a major factor of improvement over the last decade especially regarding the
performance and integrity of the concerned membranes.

JRELE IR SN D BT EMEOBER S 72, KR, UL A 7 T o OMERe & 58RI L Tl
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RIOEMIC Oz > TOUREDFERREF L L THS D bDTH o7,

Experience from pharmaceutical companies
(RFELEZEDFER)

Representatives from pharmaceutical companies having provided significant amount of data
to the survey were given the opportunity to present the membrane system currently in
operation in their company for production of highly purified water. These presentations were
also the opportunity for representatives from industry to underline issues that were faced
during installation/operation of their system, areas where additional guidance from authority
would be helpful and additional investigations performed when issues occurred.
CZORMEITHYEOT —# 2t LT < 7oA ORI 4T, mERRIK (highly
purified water) OHRLEIZEI L T, ZDRETIHI/EER L TWDOES AT LAO TS LB T— g U &
TOWENG 26N, TNOOT LBy T—v a3, TOVAT LAORE EIETIZE
LT EBETNXBESEE, YENDLOBMOT A X A4 2 a2k, 8L ORIE
DA LT BT 5 REMMBRHEICH LT, ERDPOLORRBEIIT VB OWEE 5 2
HHDTHoT,

4. GENERAL DISCUSSION  (—fixfy 72 5&5m)

Should the Ph. Eur. Commission recommend to open the discussion for a revision of the
WFI monograph to consider alternative systems to distillation for the production of WFI?
(KM FESG = X 2 23 AT, WRIDEGEIZF] L T, REIEICX TSP D R T AZEZfET S/
DI, WRIDERDIIEIZ O T Dian & 470 5 Z & ZHHET 5 D7) 2)

The participants agreed that sufficient knowledge and experience had been acquired since this
topic was first raised in the late 90’s and that a discussion on alternatives to distillation in the
framework of the Ph. Eur. would be beneficial. However, such an evolution would be likely
to induce significant changes in the monograph. Several items to be considered were further
discussed.

RIEEOSINE T, Z ORIED FANTL990FRUTHA F - TR, Fo 7o 5k & X2 5 L 72 2
BRI, BMNIER T OO TR T 200 hlkZ#Em T 2 2 &1k, AR THDHZ &
WZEE LI, L LAanb, ToRRREIL, 26 I, M (WF) BRICERREEZL &
BT THAY, BETRNERONOFHE, HilEmr T2 &IhkoT,

Presence of micro-organisms in water systems
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(ko 2 7L TOMAEY D IFIE)

Regarding membrane systems, presence of micro-organisms in the production systems was
acknowledged by the participants, especially for those systems operated at ambient
temperature. The purpose of having successive units in these systems was to stepwise reduce
the level of contaminants depending on the characteristics of these materials.

B A7 MZBA L TIE, RIS, 720 W EIREESE (at ambient temperature) THEIZI LD VAT A
T, TORUES AT AHIIMEMDBGEIET 5 2 &0, BIMFICL VRSN, TNUH VAT A
TR LB 2RO 2 L ORI, £ OMERMEIIRAFT D550 L~ & B SRR D 3
ZEThoT,

From the data shown in various case studies, the different contamination events of the entire
system (production+distribution) had been detected and the system was back under control
after appropriate maintenance and/or sanitization had been carried out.

B REHIFE TRENT-T— I, AT a2l (HAORE L 45E) ISR L TOREDIE
PEFIRBEEIN TV, ZLT, TOVAT AREYRMEE (A TTHrR) BEXO/E20E
=T —a v EToKRICIE, BEREEICRE - T,

Monitoring of the flora in the system was also considered as critical information to allow
adaptation of the sanitization procedure based on known resistance of the concerned
micro-organisms.

VAT LIBITAMAEMER (Tun—F) OF=F) b E, BEREREEZ LN, 2
iE, D& SN DAY OBEM OIS =7 — 3 > 5k (sanitization procedure)
DM Z FIERICT 2720 Th 5,

Micro-organisms control and monitoring of membrane systems
(e 2 7 A TOWMAEDOHFIE E =5V > 2)

In theory, the most appropriate way to ensure that micro-organisms were under control would
be to ensure that none of them would be allowed to penetrate the system and that it was
operated and maintained under strict conditions in line with GMPs. Although strict
application of GMPs was considered to be the standard practice in the pharmaceutical
industry, water systems would never be fully closed systems due to their primary function.
Feeding of raw water, maintenance of the equipment and distribution of the water produced
through points of use would be acting as potential entries for micro-organisms into the
system.

Critical parameters highlighted for micro-organisms control:

AMEEAIZIL, AN ERHREBICH 5 2 L A MEICT DR bEU R GIET. ROFHEZRFET D
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ZEThD,
(1) BEERK S 2T DMIAE DR A TS RNE T H b
(2) GMPIZIh > T2 B 72 - ClERA L, MEFF 5 2 &

GMPO i e L, BHER CORER R ERBE CTh 5 L EX LN, FIKT AT A,
ZDFT- HH%HE (primary function) D722, +ITEE RS AT AL IFEARNHD Tho T,
JFARKDOHFE, IO AT T U A BLORE LK E2—ARA » NETHETHZ &%, £
DY AT LA~DAEM DR AD AR ZET LD L L TERATATHA D,

WAEYER CHRFASNDEELR NI A—ZFIRDOLIZTLEDOTHD -

- Adherent biofilm to inner walls of production/distribution system: colonies
- FKEYE S SYELOD S AT DDONBENDISA FT 4 )V KO

» Normal state of bacterial
WAL DO —RHIREETH 5

+ Be influence by the design of the system (roughness, deadlegs, flow rate,...)
KBS 2T LORFHI LV L= T 5 (WREOMS, 7y Ny 7 ide L)

+ Oligotrophic environment to diminish increase rate of biofilm
BRBERE, ZIUISA AT AV AOHKRT 2HEEZR L 5,

+ Thermophilic micro-organisms and established biofilm less sensitive to heat
ERE DIFE & . B DR NN, T T 4V LBREET H T &

- Feeding water quality: Variability of microbiological flora of feeding water
- BUKOWHE + UK O EAH O LB

- Seasonal feeding water quality (especially if surface water is used)
ZENC X DIFUKDOSE (Fricizok (surface water) ZfHH L TV 5HE)

+ Might impact site selection and system design.
AT N2 DHTEADBTORE L, VAT LikEh

- Evolution in membrane technologies allowing improved membrane resistance to high
temperature (above 120°C ), pressure and harsh environment (caustic soda)
miLEE (R9120°C) | IIE. £ U CHEEEREEE Gty —2) ZINAOND AT T o ~DUE
Z AIRE & T D BT o> i i
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- Sanitization strategies have to consider multiple approaches to optimize micro-organisms
removal (heat+chemical) and not rely on a single principle (e.g. hot water at 80°C).
V=T 4 B— 3 VEIRIE. MAEMBRE A RELT D702, EERRT 7 r—F (multiple
approaches) (BALALdEH)) 2#Ex 52 L, LT, BH—oFAI (FlzI1X, #ukT80°C) (2
RN &,

- Adapt sanitization strategies based on the knowledge of the potential contaminants
FAIREMED & DG REEIZ DWW TOHGERIZIESNT, =T 4B —Ta VIR AZEASEH &

- Close monitoring of membranes aging to avoid breakdown by 7> = - >~ integrity
testing.
F T4 vaatEBobilE (breakdown) Z#ET 572010, oA 27 (REHL) O
BTS2 T

Regarding monitoring of micro-organisms, tests were performed off-line and on liquid
samples. Such practice was in line with regulatory requirements and adapted to detect a
massive contamination. However, its appropriateness for monitoring the system on a
continuous rapid basis was questioned considering the nature of biofilms and the fact that
release of micro-organisms and other by-products from the biofilm would not be linear.
Modern microbiological techniques (Chemscan, utltrafluorescence, flow cytometry) were
discussed and were considered as potential powerful tools to:
MAEMOE=2 ) I L TE, RBRIIA 771 T, 2 LTRIEY v Titbiliz, 20
L O 700 Hix, IEWESRE—HTHH0THY, EE/RIGY (massive contamination) Z k9
DDA ENTbDOThH T, LNLRBRRL, "M AT A NVLOWEEEZEZDHLE, LT
WA FT 4V BED AW & BIFED O] HSERRBIFR ’f;u\kum%;@%%ﬁ??‘é -
HHGERREEE L LT, ZOVAT LA EE=X Y 7952 EomEivkix, BRMAR S
T2o BT OBEW FHHAN  (Chemscan, utltrafluorescence, flow cytometry) 75%.;@&\ bk
UTDXD etz b oD T, ARy — b attdd &2 b,

- Either reduce the time for delivering the results, allowing to trigger preventive/curative
measures more rapidly.
WTNDOHES | #ERE 52 5 TCORFMZHED S 5D T, PRI & 5 WIERHER 72 J7 K %
EHDD, IOV ERSI & E5I< 2L EREE T 5

- Improve sensitivity for micro-organisms detection
AW OB 2 U5 %

- Or be used as on-line monitoring systems (provided their integration in the water system

Tr=Y Y a—ar XM 2011 4F 9 AR HNEHE A&k Page 10 of 14 pages



PR 25 34 S BTG SR TS K DRI L B S AK & LT O RENE] B9 R T —2 g v 201143 H 24 H

was technically achievable).
bHWE, (b L, KT AT AOHEDEINFNTERL S LTV DO THNX) T T7A 2
=X VT e AT AELTEREND

The possibilities to obtain representative surface samples were discussed. However, the
collection of these samples was unlikely to be manageable in an industrial scale production
system. Nevertheless, systems allowing collection of surface samples (e.g. Robbins device)
would present a significant interest at laboratory level to identify the microbiological flora
susceptible to penetrate the production system.

REWVRFH OV TN EFGFD AR OWT, FEamlM Tz, LNLRNL, EbDt v
TVOREUL, TEBMOERES AT JMIBWTIE, FHAEEE RV Z5 b, Zhicb b
59, RET T IVORBEAREE 5 A7 A (Bl21E, Robbins device ; fRE) X, MK
VAT BBRALGWAEY 7 0 —F B RET DO, FRELNLVTOERRZBALES XD
HLDOTHAD,

UL . “Robbins device” 1334 47 4 VA EFRRDTEL L T—RIICHEDILD TIETH 2,
A v H =%y b EIZEZL ORENRH Y | Z O CREEHAKITIE A TR BALY A R A LUTICEEY
7, FRO1OYA MIPDFT7 7 A VL THY BEITRD, 20H A MITHENRH D,
4. |ZECADYA N TH B,

1. http://courses.cit.cornell.edu/biomi290/microscopycases/biofilm/documents/ExpDesign.pdf

. http://www.ugent.be/fw/en/research/pharmaceutical-analysis/micro/equipment/mrd

2
3. http://researchspace.csir.co.za/dspace/bitstream/10204/742/1/momba_2000.pdf
4

. http://www.gmp-compliance.org/eca_news 966.html

Therefore, current practices regarding liquid samples would need to be continued, also the
timing and location of sampling could be correlated to triggers (e.g: fluctuation of a
physico-chemical parameter) from on-line measurements located through the water system.
Fhdz ., WY 7B L TOBIEDORY HiL, #FHITh o Z ENRNBEIIRDHTHA 9,
F VTV T DX A I T EAEIE K AT AFIMESETWD A T A VHE (6
X, WL TR NT A —Z DEH) &, M) AT— (Bl&E4) LHBESELIRETH D,

WFI monograph and adequateness of current specifications when considering membrane
systems. (X T4 ZEE L7255 ONFI A5 & BITTHRS O bE)

When the specifications of the Ph.Eur. WFI monograph were established, only the distillation
technique and the potential contaminants likely to be associated with this technique had been
considered. The current specifications of the WFI monograph were not considered appropriate
with respect to the potential contaminants likely to be present when using membrane systems
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for the production of water.

&J‘I\I%Eﬁ (Ph.Eur.) DOWFIEZROBUENHESL ST, 2R ET & Z oy GRIE - ZK815)
5 < IFBIET 5 A ﬁﬁ%é%%iiﬁﬁﬁénfmtobwb WH%%®ﬁﬁﬁ%m
FH7k;ﬂi<Ja I 2T LA Lo G52, AT D aREMEO & DG IR L Tl & 1358 2 5

AN

Nevertheless, by-products or remains from micro-organisms would be of organic nature and
would likely impact the parameters currently monitored in the monograph. Should such
materials be released in the system it was considered that TOC and conductivity would be
impacted.

iz b b 59, @F%(Mmmwm'ﬁﬁ)ﬁiwﬁ$%®%W(mmm)iﬁ%ﬁ(mwm
nmm)@% I THY, BEHRTHEE=F —LTWNDHRT XA —FTEEEH 2 DIT5EN RN, D
LD WIS AT DI SN DOTHY | TOCK L NEERITHEL 525D TH
LEFZEZBND,

%

I 22T, BlEY (by-products) &%, F& LT, NA AT 4V LDORERES %5 HHkas &b (EPS ;
Extra cellular polysaccharides) %53 DThH A5, EPSITHMEME TH > T, MEMDO AU T 5 K
PUEDRIR & 70 %, F7o. 7T KRIEEOMIABED N TH D7 TV 7 » = R R bRIEY &
EBEZXDZLLHRETH D,

Therefore, the adjunction of requirements regarding stability of values measured on-line for
TOC and conductivity might provide information regarding potential presence of
micro-organisms in the system or release of by-products.

Tz, TOCLEERLE AL T A L CHIE LIcEOZEMEICE L TOERE FIZMITMZ 5 2
ElE, ME%Y AT LOWAMOFAEDOEIER FIREM & 5 WIZRIEY O KUHIZB L C ol %E 5 %
LHHEDTHA I,

A significant reduction of the TOC specification would be in line with actual data presented
and also provide further control by reducing nutrients availability.

TOCHIkE D RIEZAKI GRIE : BIEZR L <52 L) 13, BHSWEEROT 21Tz
bOTHY, £z, (WAEMD) FIRTRERREN ZRD DL LIChy, EiChHiElE 525
HDOTHH D,

Regarding bioburden, the possibility to reduce the current level should be considered.
Amendments regarding the detection of micro-organisms using rapid microbiological
methods or modified culture media adapted to bacteria likely to be present in the system,
depending on feedwater and environment flora specific for the location, could be considered
as well.

NAFN=FT AL TE, BHED LV O GRIE : BUSEZ LS T2 28) 2825
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XThbd, T2, UTOBENEIZEEINDLTHA I,
 EBAEM R LR L COMEH ORI, HD5 VT
* JFKRE O M2 A 7R SR A AR b & DN T, YT AT AIIFET 2 THAH M
I A L7- 28 3EE (modified culture media)

Finally, additional methods (for example Monocyte Activation Test, for compounds
susceptible to elicit immune response in human or other suitable tests) could be integrated for
the detection of by-products biologically active released by micro-organisms in addition to the
currently recommended bacterial endotoxins test, that is focused on endotoxins from Gram
negative bacteria.

BRI/ D08, BRAEMIZ X0 i S BIEY O AYITEME ORI &2 3 5 7= D12, (W7 ik
MELTHZ LD THA S, EMBRTFE] E1X, B, AOREIRZ (immune response)
BT 5 2 LMD H DAk % Monocyte Activation Test<°, DR F1ETH D,
INBOHFEL, BIEHRINTHWAEANZ T U T - = R X R B (77 ARMEOHIE D
SO REFUNTERZKSTND) ICMATITH) HbOTH D,

5. CONCLUSIONS ()

The quality of the discussions and data provided by speakers was very much appreciated. In
contrast to the workshop organized in 1999, the representatives from regulatory authorities
considered that sufficient reasons had been provided for the European Pharmacopoeia
Commission to recommend initiating discussions regarding potential use of membrane
systems for the production of Water for Injections. However, such discussions would have to
consider the points highlighted during the workshop regarding a revision of the current
specifications and the introduction of additional methods and requirement to deal with the
contaminants likely to be present in such systems and ensure an acceptable safety level of the
material produced. Finally, since the topic was considered as having a major impact on
regulatory authorities and pharmaceutical companies, the participants from the workshop
strongly recommended that discussions be held in a multidisciplinary forum involving the
various stakeholders, to ensure that all aspects related to this topic are adequately covered.
HamOE  (quality of the discussions) & A IZ L VIRHSN=T — X%, WO THEEH 2 H DT
bole, 1999 FICHFk SN T — 7 va » 7L lRANIZ, BIHY R 6 OREE T, RINER
Fava s, WFl ORGEIZOWTOREOFEROAREMIZEE L CoEma it 5 Z & o
B L TRORBEANBG X LN TWD EEX T, LLRRL, TO X9 hiEmid, LLFoF
HIZEALT, 20U =7 v ay THICHEFICRSTCEHEEBET L LICRDTH D,
- BUTEURE D UUE
cEDOR IRV AT KIRD FFET D Th A DTG KHGST 2 AN 7 51k & 22
KEHDOZHA
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- BESNTE (WFI) OFFRSNDLRMEL V2 FRICT 52 L
BRASHIZ, 2O ey 7 Z3HH Y R K ORESESIICKRE R EL 525 B2 015D T,
J—7 2 avy7OENEIL. ZO My 7 AT AHIETOMmEFEIEIC A NN—LTWNWDHI L%
AT D720, Bz R ERRE  (stakeholders) 3B 5% < ODEMDEOENLRD 7 4 —
Z A (multidisciplinary forum) Tigimza1To 2 & &, MHELREL 72,
(B E)
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