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1. Why are there no microbial requirements included in the monographs for Purified Water and Water
for Injection?
Purified Water (}5%47K) 3 J U Water for Injection (JEHHAK) DOFRIT, MAEBHDERNIE EN TWRVDIL,
TRAETRIIDN D ettt e b e 4
2. What is the purpose of microbial Alert and Action Levels for Purified Water and Water for Injection?
REROK & EH K OMAEDZHIR2T 7 — R LSV ROT 72 a Y LSV OREIZED L 52 b D72 ... 4
3. For off-line testing of water samples for Water Conductivity <645> and Total Organic Carbon
<643>, how long can I store samples before testing?
Water Conductivity GK D E ) <645> & Total Organic Carbon (FHEfRIRE) <643>0D, KOV FADF 75
A B, B AT LETIC, YT Em LD BNRSRELRD DD 2 i 5
4. For off-line testing of water samples for General Chapters Water Conductivity <645> and Total
Organic Carbon <643>, how should I store the samples?
General Chapters Water Conductivity Gk DB ER) <645> % O} Total Organic Carbon (HHERIRTE) <643> (T
DWTORY L TADFET T A UFRERTIE, Yo T % EORRITAIFT RED? i 6
5. Can I do Water Conductivity <645> and Total Organic Carbon <643> testing on-line?
Water Conductivity (k# =) <645> & Total Organic Carbon (AHSHRSH) <643>FBRIT, 42 T A L THIKD DM 2

6. What is the total organic carbon (TOC) limit for Purified Water and Water for Injection?
Purified Water (}5#7Kk) } U8 Water for Injection (GESTFAK) O HEAKEFE (total organic carbon ; TOC) D[R
FEMIE EDERTR B OIDN 2 ottt 7

7. How often do I perform the system suitability test in Total Organic Carbon General Chapter
<643>7?

Total Organic Carbon General Chapter <643>® ¥ 27 A& MHRERIL E DM OBETITI D232 o, 8

8.  How long can I store and reuse reference standard solutions prepared for the Total Organic
Carbon <643> system suitability test?

Total Organic Carbon  (AREAKTFE) <643>0D 2 AT Ll AR 235 L 7= reference standard solutions (&
WEEWOIL, EOMEWVERE CTE T, A BHKD DD 2 i 10
9. What is the main reason for KCl addition in the Water Conductivity <645> test for pH

measurement?

pH HIEIZBI L <. Water Conductivity <645>3ERTo KCl (kA Y 7 L) ZRINT 2 E- A2

10. Can [ start at Stage 2 for Water Conductivity <645>, or do I need to start at Stage 1?
Water Conductivity OKDEFER ) <645>0 Stage 2 N HRRE A X — b &ED 2 LD N2, Zht b,
Stage 1 20 IR S D AT DN 25 20 700 2 s e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaeaaaeaaaaans 11

11. Is the requirement for conductivity cell constant of £2% of the nominal value?

BCC B LSR5 47 A5 F T, RLROAMRT SR00REE __
BEE A, HE L HIIE. BRI T &, 5 iy e PPN
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HEROIRIC, APME £2% L ORNVEBUIFAET DDOD? oo 12
12. What is a "suitable container" for off-line determination of conductivity?
WERDOAT T A APETOTELREGR EITLE DR E D2 i 12

13. There are no tests for pH, nitrates, or heavy metals? Is this correct?

pH. WHERME. &2 WITERBORBRD L, ZIUTIELVDDN? i, 12
14. May I release water for use by performing microbial testing on water from a sample port?

YT W= D OKROWAEWRIRZIT S Z LT, AT 2KE Y U —=AHEKDD? i, 15
15. Is the outlet on the water distribution system, sometimes called a point of use outlet, considered to

be the point of use?

LIZLIE “point of use outlet & FRIZN B KSELS A LD T 7 b Ly ME,  “point of use” & & X B XX 2D M2

16. If I do not have a water microbial specification but only an Alert and Action Level, is there a
microbial level considered to be unfit for use?
IKDOBED I DI % FiT= 3, Alert KO} Action Level D% % > TWA D7 61, ZOWMAY L~ILiL, f#
FHTH LTIl S 2 RBBICH S (considered to be unfit for use) & BX D Z LT DD 2 oveieniiiiiiiiee, 16
17. What are the most common issues encountered in the WFI production systems produced under
GMP. What should we look for?
GMP o FciliE Sin WEL il 27 A Thie b —IRIICEBT 2 MBI M2 2 Ziud, EORICET <&
RODDND ettt ettt ettt et b e e e b et e be et ae e e e et e e e b e b e e ae e e b e e bt e e b e be e aee e 17
18. Do you get nuclease generation from biofilm and is more released during sanitization?
NATT AN EPEDR 7 VT —E (BEERDIREESR) OERDBH->Th, V=7 4 B— 3 HPIZENLL RISk
FREIUD LUV D T 202 ettt ettt et et b ettt a e et 18
19. In the new USP <1231> the recommended temperature in hot sanitizing has changed. The
previous recommendation of at least 80° C has been lowered to 65-80° C. Now temperatures far
in excess of 80° C are explicitly deemed inadvisable. Is this correct?
Friz7z USP <1231>1%, hotsanitizing 2317 2R EAET L T 5, LIETO [72<TH 80°Cy &9 HEdE
HEEIE, 65-80° CIZETTFIFHbN TV, 54T, 80° CEREBALEEIT, FISHNT, B OLNLRET

RN E N Z LT D, ZHUTIE LU it 19
20. When sampling water ports should we hook up process hoses? Is this a requirement or a

recommendation?

KOV TV 7RIS, A= MIE, 7 A THEAT 28 —AZWMO T 5 ~E 0?2 ZROHERIE, HDH0

2 2 ettt h et bttt h et a bt h e bt et eh et eh e bt e a b e bt e a et e bttt ehe et sa e e bt et e bt et e saeenten 20

21.What is your risk in increasing endotoxin levels due to the different sanitization methods?

ROV =F AP REF Ty« LAULOBIIO U ZAZ I 2 i, 22

EREE:ECA GMP News(2017 £ 4 A 26 B#5#)IZ, 20 USP 7+ —J LDEEHITDOVTORE N H S,

http://www.gmp-compliance.org/gmp-news/usp-g-a-paper-on-pharmaceutical-water
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1. Why are there no microbial requirements included in the monographs for Purified
Water and Water for Injection?
Purified Water (k) 36 X O Water for Injection (sfA) DEFIZ, MEMOERBEEL TV
OO, BRERDHH?

Because of the various uses of these waters, microbial requirements are not included in these
monographs since this would unnecessarily burden some users with meaningless and/or
inconsequential or inappropriate requirements, e.g. water used for many laboratory analyses.

ZODOKITHEA RABEZFFOTZOIT, WMAEMFRIERIT, ZOBERITITEZEN TR,
LWV DL, TREREFIZEDIUX, TEROZRV, RO/ T HEEEOK ) £ TR
OiegiRk) &, AREIZ2—F—IZRT IR0 THD, TORIE LT, ZHRTOHHT
HOKNE S,

Microbial guidelines are provided under the informational chapter Water for Pharmaceutical
Purposes <1231> where it states that the user should establish in-house specifications or
fitness for use microbial levels above which the water is unsuitable for use.

PAMCEE L TOHA T4 1%, fE#HOD chapter Td % Water for Pharmaceutical Purposes
<1231>12H52 6N TRV, 2 ZITE<123L > ICHRR O TV DAY L~ULs . Z DK ik
NH TR 2 LV Th D561, 22— =N EH O REAE (in-house specifications) 7>, & DV ML
WO 7R E BB (fitness) ZWENLT NE Z & MBI HATND,

2. What is the purpose of microbial Alert and Action Levels for Purified Water and Water
for Injection?
UK L EHAKOWENFENRT 7— FL_XAVRTRT 7 a VRADEBLIIED L S 72
bHDN?

Alert and Action Levels are process control terms and should be established at levels
indicative of the water system trending outside of its normal microbial control range. These
levels should be established at levels no higher than, and preferably lower than, those listed
in Water for Pharmaceutical Purposes <1231> based on the normal microbial performance
trends in your water system. The purpose of Alert and Action Levels is to trigger additional,
non-routine, rather than routine microbial control measures. These additional control
measures should prevent objectionable levels and types of microorganisms from being
present in the water, based on for the water’s use.

BIAUCIC R BT HAL BB 447 S A5H 0 E T, R EMRT 2 200 %I I
BEE L, H X OB, BFECES BT TF &, P [ty i PN
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TI— R ROT 7 arDLYLL, 7av2AEHROBEELOLOTHY ., LD LN
WX, ZOKRT AT BH, BEIR OGNS MEDEOFFHAOIMUA~ L BTN D Z & &R
I L LTHSITRELDTH D, TNHDL~ULE, HAORERFK S 2T LD DA
WIEHD N L2 K (normal microbial performance trends) (2% & . Water for Pharmaceutical Purposes
<1231>TBITF LN TNWDET 7— M EOT 7 v a DL~ UL X0 @0k s+ 50 Tidel, &
LARWMESE LTHIETRETHD, 77— MKOT 7 v a oL )b HIE, HERRMK
EMEBRORE VD L0 bie LA, BMMDIERF R A G5 M) T— (51&
&) T 5O ThD, ENOOBEIMREBRRIL, ZOKORBITHESE, KPITHFEL
TWBMAEMD, GFE LRV LNARERICR D Z e x, BT D L5107 R&ETHS.

3. For off-line testing of water samples for Water Conductivity <645> and Total Organic
Carbon <643>, how long can | store samples before testing?
Water Conductivity (« o2& <645> & Total Organic Carbon (###s#) <643>D, KDO¥ > F LD A
754 VRBRIT, RBRETHETIE, Pzl bV0ELREHRKIDH?

USP is silent on a specific answer to this question. It is understood that some manufacturers
have their analyses performed by external laboratories — which may take several days or
longer. For this reason, there is no time limit.

USP 1%, ZOHERMICITEZ LR, —HOBLEER T, MO T RIZE DT 2 L T
WHEHEEL TS, 2O XS RIGEIR. REMRIZERBFU L RD72A55, ZOEBOT
DIT, FEFAYZRIREE 23R~ B 720,

In general, you can wait as long as you want — at your risk. But it is advised to test as soon as
practical for the following reasons; 1) when stored, the water purity only degrades over time.
Since Purified Water, Water for Injection or the sterile waters are of such high purity, the
passage of time does not do anything except potentially degrade the sample due to
environmental, ambient, or container factors; and 2) water is typically not produced in
batches, but rather it is usually purified, produced, and consumed continuously. The water
may have had direct product impact or contact before any lab analysis is executed. Delays in
testing only increase the amount of potential product impact — in the event of a failed test.
MRS ZX, BN Y X7 Lo T, ZTORLE T O ER-E2 2 L ntks, Lo
L. AT 2B 6, BLFEAICHIS E LTE, HPRDRV ITRCIC, e+ s2 L%
T RN 2T D,
1) tRAF L7256, AKOMEE SR & LIUE T LTI D3R b O TH D, “Purified
Water” (58k) . “Water for Injection” (EHHK). &2 WITEHMEOEE OKIZ, EWH
2 FF DT, FFERREIC K > THEBEZZ T 20T T Th 52, BREERY (environmental) 732, JA

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
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FH (ambient) D, & DWIRZRIZE DR T DOEEEZZ T T, o7 AnHbd 5 RN H

2o
2) KTy FORRETRES TR 3, Wi, Higric, Fish, fWEsh,
ZLTHAESIND, KT T’C’%ﬁi))ﬁbﬂé%ﬁﬂ » RICESERNRA N b A

F B BN, RBROBENT, BRAREA L RSG5 ENH DT, B A~DOE
1EW 72 A X0 R RE > TW5,

4.  For off-line testing of water samples for General Chapters Water Conductivity
<645> and Total Organic Carbon <643>, how should I store the samples?
General Chapters Water Conductivity (#«2#&%) <645> & O Total Organic Carbon (#Z##s%) <643>
WZOWTDKIP L TINDET F A4 VRERTIE, Yok EORICRETREN?

For lab analyses, samples should be stored in containers that do not adversely impact the
test results. This is to prevent false positives and unnecessary investigations. For example,
storage of water in a glass container for a few hours is usually good, but storage for a longer
time will result in a modest increase in the sample conductivity. This is due to the leaching
of sodium silicate from the glass, raising the pH and the water conductivity, and threatening
to fail Water Conductivity <645>. In general, clean plastic containers are a better choice for
long term storage of samples for Water Conductivity <645> testing. For Total Organic
Carbon <643>, there is a similar rationale - many types of non-shedding plastics or glass
suffice. In general, storage at ambient or refrigerated temperatures is best for these chemical
tests, while refrigerated storage is advised for samples used in microbial testing. Cleanliness
of any container is most critical. Due to the very high purity of these waters, fingerprints,
soaps, and other residues must be avoided. False positives can result.

FAROGHTRIZIL, o 7 TRBRE R ICEVEEL 52 R WERT ORETRETH D,
ZHUT Ko T, B (false positives) e NS BE 72 FAS 2[5 <2 E NSRS,

BIZIE, T ARG TOREFH OKORAFT RN RIEIT VA REFMORE X, €
DY T NVOEEBEBRL LM RKEIED, ZiUd, T ANLD AT MU WA (sodium silicate)
DEWHIZE D HDOTHY , pH LAKDREFRZIER I E, Water Conductivity (ko #iz#) <645>73
REAE &R DN B D,

RN, 7 V=TT ATy 7 RIREHE, Water Conductivity <645>ER DY 7 LD
HBRAFOTOIT,  Gue: #72sBmE01d) L VEYREIRTH S, Total Organic Carbon (##ksk
#%) <643>1ZPH LTI, [RIERZ2 iR BRAOMEIR (rationale) 21T 5 Z L ANHIKED O TH D | non-
shedding plastics (&gt 5 2 F v 2) £7201IH 7 ANHROITS DO THDH, —RIIZ, 72D
RS F 72X FTIRE (ambient or refrigerated temperatures) "C DTS, Z 4L 5 DLFERYRABRIZ & - T

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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IIRXA N TH D,

L LS, BINREIE, MEMRBHAOY T AMBO bnd b D ThH D, MR D%
Do TH, ZOFEHEME (cleanliness) (T b ERKREDTH D, L5 DKDIEFITEMLE
D=0, ekl fingerprints). PEA(soaps). M ONF DD FETEWY) (residues)l L. BET 72 1T UL 78 5 72
VY,

5. Can | do Water Conductivity <645> and Total Organic Carbon <643> testing on-line?
Water Conductivity (ZKDEBESR) <645>L Total Organic Carbon (HHEMARTE) <643>FBRIT,
Fr T4 THRDDH?

These two chapters specifically state that these tests can be performed off-line or on-line.
There are benefits and challenges for each approach, and they are described in more detail in
these chapters and in Water for Pharmaceutical Purposes <1231>. In general, on-line testing
avoids the risk of contamination of off-line samples by humans, containers, or the
environment, and it provides immediate analysis and direct opportunities for real-time
control, decision and intervention. For example, you can continuously test and accept the
water (for these chemical attributes). Conversely, you can prevent the distribution of the
water in the event of a failed test in real time. However, for a facility with multiple types of
waters and loops, a centralized lab analysis system may offer a more economical choice. In
either case, the water sample must be representative of the water used in production.

ZIB 200 chapters [TAMEIZ, ZILDDRBRBA L T4 L HDLWNIAF T T A L TITH 2 &N
HkD LR TWD, ZRHORBRIT, AT HDLNNIAFT7 T4 DT T u—F T, £
FUZ P 28 (benefits) & 744 /eH (challenges) 3 (FAE L TH Y . Z1LZF 4D chapters & Water for
Pharmaceutical Purposes — (##/i4) <1231>1Z X D EEL <5 TV 5,

AN, A TA VRBIIANICE D, BAWERRICER T F 7 T4 - BT DiE
TDYV AT HRTHZENRHKD, T LT, BT 52 0, U T AH A Aiilli#(real-time
control), TR % (decision) %2 M A (intervention) | Z B L T, [EAERY 72 IR &2 #2695,

BlzIX., CGregaoatiicky) BEANIZRERZIT O 2 E0HBRT,  (ZbFR9REIZEA L
T) KREAGRST 2 Z LR D, HICE X, BB ARNEGOLET. VT AZ A L TKOHE
MESZ EbHIkS,

LU SEED X A 7 ORI X ONV—T12B L CiE, 7R COEFWIZRONT Gk : +
74 v 1L, KRB RIERKE 522D THH D, MALDOHETHKROY TV,
BOEIHE AT 2KERET 2O TRITIUIZR B0,

6. What is the total organic carbon (TOC) limit for Purified Water and Water for

BCC B LSR5 47 A5 F T, RLROAMRT SR00REE __
BEE A, HE L HIIE. BRI T &, 5 iy e PPN



CREEEIR ) &< 528 SEK HE0 SFAK  GERaFRime) Page 8/22

Injection?
Purified Water (i) & O Water for Injection (s Aizk) (D7 #§ 4B 3% (total organic carbon ; TOC)
DRREFEIL & DR S D92

There is a "target limit response™ of 500 pg of Carbon/L. The true limit is the response of the
TOC measurement system to a 500 pg Carbon/L (prepared from sucrose) solution, Rs,
corrected for the response to reagent water, Rw. This limit is equal to Rs — Rw. The actual
number will vary based upon your reference standard solution, your equipment, background
carbon, etc. USP Reference Standards are required for use.

500 pg of Carbon/L ?>"target limit response" 23 fF/E L TV %, Z OHEDREAEIL, TOC OHfIE
AT ADJGETEH - T, 500 pug Carbon/L (sucrose 7> 5 Hl4-2) A Rs %, k& DK (reagent
water) RW {Z KT B IEBNZDOWTORIEN S NTZHDTH D,

ZOMREMEIX, “Rs—Rw” ik com#oxy) [CHLLRD, EEOHEIX, AtLTO
reference standard solution (s, AT AR, N 27 7T RORFER EIC k- TEHE)
TLHDTH D, USP OIEMERIRZMEN T2 ENBELRD,

7. How often do | perform the system suitability test in Total Organic Carbon General
Chapter <643>7?
Total Organic Carbon General Chapter <643>® ¥ 2 7 A A MHERBRIT E O OBEE TITH D ?

USP General Chapter <643> intentionally says nothing about how often the system
suitability test (SST) should be run. The reasoning is that this frequency depends on the
stability of the Total Organic Carbon (TOC) instrument response and other factors associated
with the water quality and risk. If the TOC of a quality water system is very low, say <20
ppb, then many opt to reduce the frequency of testing due to less risk. The stability of
different TOC measurement technologies may vary over extended periods of time. The
instrument manufacturer can advise the user on this matter and user experience can also be
valuable in determining a suitable frequency.

USP General Chapter <643>(%, A7 Af AR (system suitability test ; SST) % EDALD
BHEETIT 9 REDIHOWT, IR TWv, 2O HIEL, 2 O Total Organic Carbon
(EHetbp 5 TOC) JIEMEROIGEDREM L, KOWEE Y A7 (BT 5 MR- IT&FT
LHPHTH D,

H L, KIAT LDOEIZED S TOC RIEFITRVME, Wb D <20pph TH LR HIE, %
SOHGEIE. TRV A7 IZ L > TRBBEZBD L2 L2BRTHTHAH, KD
TOC MIEHAIF DL EMIL, RN R 20 L HITE(LTHTH A I,

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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Migr 0GR E 1T, ZOMEIC YW T — =TT A 22k b0 THY, =
— P —OfER Y £, WURHEEARET S ETHEEETLILDOTH D,

Another factor is the risk of a non-conforming system suitability test result since the Rs-Rw
result used in this calculation is the limit response for the instrument, the crucial pass/fail
value for the TOC test. If a non-conforming system suitability test is obtained, it implicates
the inaccuracy of all TOC test results since the previous successful system suitability test. For
this reason, many users choose to perform the system suitability test more frequently than the
stability of the TOC instrument response might suggest, just to minimize the impact of a
possibly non-conforming result. This is why a typically low TOC water system is at less risk,
even with a failed SST. If the SST fails, some remediation is necessary to re-adjust the
instrument, replace a lamp, or some other means of instrument improvement.

DR FT, AT AEEHERBRERPIANEE LDV A7 ThD, LWVWHDIE, ZOFHHE
WZAE 5 Rs—RwW ik : i ofinsy) OREHRN, Z OMEZROBREEIZAE (imit response) Tdo V) |
@ TOC 7R D H K 72186/ O fE (crucial pass/fail value & 72 5725 Td 5,

b LARES DY AT AEGHERBAERNG D2 51E, 2T, URNCEK LIy AT A
HHERBRLIFE DO 2T O TOC MBRFE RN RN EMTH L Z L2 RT 500 &%, ZOHMN
. 2L O2—F =L, TOCHIRDISE DL EMENRE SN DU EOENEE T, v AT Al
PERBR 2 T 95 2 & Zi8RIRT 5,

ZHUE, RIREMEDS B D AW AHE R (possibly non-conforming result)y DA /X7~ E i/ Mb T A 720 T
bbH, TDOXIIIEZDLDTHDHN, SST (w27 niliatHB) NAEAORF TS 2, BHIX
TOC BMEVVKD T AT ATIE, VAZ B RVIENbDERD, b L SST RARME ChiuX,
ROFEFEE, T TORM, 5D WVITEIROBGED IO DM LD IR PME L 725,

5
A
=

But even a 50% error will have little impact on the past TOC readings (since the readings,
even with this error, are so low relative to the Limit). On a high TOC water system, the
failure of the SST is possibly more critical. This is up to the risk the user is willing to assume,
knowing the historic stability of their instrument and other factors. Therefore, the Total
Organic Carbon <643> is silent on the frequency of performing the system suitability test
because it is up to the user to decide what is appropriate.

LinL, 50% &9 L9 RRERFRAETH>TH, WED TOC DFEAMR Y E~DA /37 |
IFEERNTHA ) (ZOBRELUSTI AL, TOBAMWYEIL, @eshcnz) BEEEREME
IZH LTI IRV TH D)

B TOC 2R D/KT AT LT, SST OREAIE, LY ERAREELFOEENRH D, =
T, 2=V =R EORRMEE T D0 TOWIBROZERDBIEZ N> TND ), KED
DR FTY A7 BEE DML D,

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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TS, EOMOBEE T HME, 2—F—BNkHDHZ L THDH, ZOHEmNL, Total
Organic Carbon (fkékms) <643> X, o AT LA PERER(SST)D FEMsEE 1L 2 Vo THh
%)o

8. How long can | store and reuse reference standard solutions prepared for the Total
Organic Carbon <643> system suitability test?
Total Organic Carbon (A#sm®) <643>D T AT AEAMERBRAICTHEL L7 reference standard
solutions(Eueri)ix, L DOMEWVERE T T, BERBHKRDZ D ?

Where USP is silent on storage conditions and the stability of prepared Total Organic Carbon
(TOC) reference standard solutions, the solutions should be 1) prepared fresh or 2) used
within the expiry if procured from 3rd party supplier or 3) used within a timeframe
determined by stability studies. In all cases, USP Reference Material is specified. Several
factors can influence the stability of the reference standard solutions. These include
temperature, light, oxygen, microbial decomposition, and adsorption to the container surface.
The developments of turbidity, additional color, or performance variability relative to freshly
prepared solutions are indicators of instability. Most of the suppliers of solutions specify
expiry dates. But as a practical matter, concentrated reference standard solutions of Sucrose
last 3-6 months, and analogous solutions of 1, 4 Benzoquinone (pBQ) last about 2 months,
assuming they are stored at appropriate temperatures in appropriate containers and protected
from light (for pBQ). It is recommended to use refrigeration since this slows down solution
degradation, and reduces microbial growth, particularly in the sucrose solution.
USP %, #%L L 7= Total Organic Carbon (TOC) DIRE Sl & ZEIZ OV TR R TV WA

ZOWKIE, LFOfiué LTROHE Y RETH L,

1) M a4 2% FolX

2) LLE = —T 1 OEE LV DAFTHIUX, TOAMBRNIERTL  F721

3) ZEMERAIT L 0 PIE L7 REEEN CEH T2

i OATH - T, USP Reference Material CrEsimrosmtiEn) 1T, MEN ST
5, BOMNMDINFIL, reference standard solutions (s sersin) DZEEMENEES 5, T DOEEMN
\ZRET 5 E Db AR, B, b, BRFE. AT L 555 E(microbial decomposition), 2 T
BERRMM~DOWAENEG END, FHICHHE LR LT, WY . & A DK (additional color)
& D VN EMERE D28 Bl performance variability) 72 & DFRERIL, EDOIERN AL E L e -T2 L R TH D
ThD, WOV 774 —0D2% 13, ARWIR A (expiy) & BLE LTV D,

L2r LERE EORIEEE LT, sucrose(mk) D S 4172 2 EEERIK X, 272< TH 3~6 7 H
fil. 1, 4 Benzoquinone (pBQ) ™ analogous solutions (it : EfkowiiE 2) 1382 7 A & 72> T

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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Do ZORERMOFIEE LT, TNONEYRERFICANGI, BYREED T T, 2o
HEARAF (pBQIZXLT) ShTwph bl LTng,

FIOE B (refrigeration) T4 Z & HHELEI N TS, ZHUE, WIRODRZELS L, FRIZ
sucrose(#)Z & > Tid, MAEMDOHEZELS SELINLTH D,

9. What is the main reason for KCI addition in the Water Conductivity <645> test for pH
measurement?
pH HIEIZB8 LT, Water Conductivity <645>FERT?D KCI (hikr v va) ZEMNT5EHEHIT
RITH?

In Stage 3, a neutral electrolyte (KCI) is added to increase the ionic strength and accurately
measure the pH of the solution. If the ionic strength of the solution is not increased, the pH
measurement will be highly unstable and inaccurate. So KClI is added to make a valid pH
measurement as a part of the Water Conductivity <645> - Stage 3 test. The increase in the
ionic strength is needed so that there is minimal concentration gradient across the pH
electrode diaphragm/junction. A large concentration gradient results in a lack of equilibrium
and unstable pH response.

Stage 3 (2T, IR GRiE : stbiai) OA AV iRE A2 E S, pH Z EMICHIET 572012, F
PHOBME (KCl) DEIMEIN5D, & UIRIK GREE : stbain) OA AV BRENHE K LRV OThi
. pH ETIEFITALE T, MOREHTH D,

Z D7z, Water Conductivity <645> - Stage 3test ®—ii & LT, ZH4HE0H S pH JIEZIT 5
72O, KCI Bz bbb, A A4 isEORRIL, pH & diaphragm/junction (meemss) %4
U2/ NREAR A IS LT OICMER O TH S, REREEARIL, Foxan & A
LERPHIGEEE L D,

10. Can | start at Stage 2 for Water Conductivity <645>, or do | need to start at Stage 1?
Water Conductivity (ADEEH ) <645>D Stage2 NHLRBE A X — I EB T LIIHEKE 2.
i b, Stage 1 2O HUNENH D>

There is no need to perform stages 1 and 2 in order. You can go directly to Stage 2 if offline
testing in preferred - you do not have to fail stage 1 first.

stages 1 & 2 ZNEFITIT 9 MBI\, AT T4 L ORBRIT, AT stage 1 DRSS TH D
DENTE 59, EEIC Stage 2 (2D D Z LAk D,

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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11. Is the requirement for conductivity cell constant of +2% of the nominal value?
EEROERIZ, AHME 2% & OENVEBIIFET 2D ?

The cell constant accuracy must be +2% of the certified value, not the nominal value.
CVEBDKEEE X, BAPMETIE 7 <. BE I N72ME (certified value) D E2% % 7= 41X 6 7\,

12. What is a "'suitable container' for off-line determination of conductivity?
BEROFT7I7A VHAETD “BYHREHR LIXLEORRLDN?

In general, any material that does not impact the conductivity in any appreciable way is suitable.
Many plastic containers including PTFE, HDPE, LDPE and some polycarbonates are
appropriate. Glass containers for immediate testing are appropriate. Regardless of the material,
they have to be clean and free of any cleaning reagents such as soaps. Soaps are very conductive.
SR, HDEHAT D HETEERIZA T NEGZROHED, @b Thsd,

PTFE. HDPE, LDPE KU DRY I —ARR— FaB DL OT 7 AF v 7 BEGRIE, #Y)
72 ré) DThH 5,

(ZFBR (immediatetesting) &3 DB DO 7 AREGRS ., WUIREDOTHDH, D LD ME
@@’fiﬁ@@b\ DL, TN DOEIFEFITT RE T, >OFMR (soaps) D K 5 7R AN 72 5 U
WAL 7 —E LT o ian,

13. There are no tests for pH, nitrates, or heavy metals? Is this correct?
pH, FHERIE., HDVITESRORBRNE 2V, ZHXELVO»?

Yes, this is correct. There has never been a test for nitrates for USP waters. The heavy metals
test on USP waters was deleted in 1996. The pH test was deleted in 1998. [Note - There is a
pH measurement (not a test) as a part of Stage 3 test for Water Conductivity <645>, but this
is still a conductivity limit test]. Note that you cannot fail the former pH specifications of
water (pH 5.0 — 7.0) if you pass the conductivity specifications. You also cannot fail the
heavy metals test or the nitrate test if you pass conductivity and your water system starts with
water compliant with the requirements for one of the drinking waters specified in the
monographs (for the US, EU, Japan, or WHO). In some cases, these tests may be required by
other pharmacopoeia.

A T A, TIUTIE LW, USP FRsiDKIZES U CIERERAE OFER T & IT0MFE L TR0y,
USP Rt D/ D EeEaRERIT, 1996 FICHIbR S 7z, pH RBRIZ, 1998 FEICHIBR Sz, (T

BIFCCIC BB, BB, £ 4 7 I A5H 0 25, RO RS 2700 BLI o Sotons G
BEE L, H X OB, BFECES BT TF &, P [ty i PN
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—Water Conductivity <645> @ Stage3 ®—#& LT pH HIEN K> T\ D2, Ziudakr s LT
TiEev, UL, ZOpHIXEEEEEZHET H3BR (conductivity limittest) & 72> TV 5, )

b LEEEOHMKICEG L ThH, TORNIEE STV D M5%KD pH O#k(pH 5.0 —
70)CAREARERDZENH D, b LEBEBENDEA L, FFRICHE STV DEEK OB E K
WG LTV D KT, 7J<‘/?<TA%§:§MW“7L£% X, Ee R E IR S £, A
b LT, EEL, BAICEoTUE, 2o 0BT/ HCRE, RN, BAR
%5wmmmmfgkéméﬂ%ﬂmﬁmo

k k sk

RME : LLTF O QA VX, KOIAEWEYIZEEDL 5FR TH 5,
Z D USP OKIZEHD D Q&A 1%, MAEMEH OFLRIL, hOBE TR LRV T
MFEMER SN TS, ZOBEEEZ ERMICEME L E . Q&A Z > THER T % AlRelE
WD, LTFIC, TORGEORSEKEZ, QRA ONREZFHE L CHiH Lz, HAEOHEH
DIEFIE, A QA DI DIEF & LT,

sampleport : 54 “pointofuseoutlet” & FH XI5, HRESATIIRHET DY) 7251

FEIXRV, MEIE Yo s R— K] LERT D,

ZOR— ME, BEKHAORYES X T A OWMAEMER AT DO DY T
OEAKE (outlet) ZEIRL TS,
ZOEPTEL, PATFICi R 8E IS 35 “pointof use (POU)” &ix, KE<E
MRS R 5,
USP Tix, 272< TH, Z?D Q&A TlL, POU LV HIAEMEENMEL 725 & HE
HLTWHEoTHD,

BRI, BEHOEEIT. KO OFROEICRKRELSELASNDN, 2
? Q&A T, & TORMRT 28/K0 (outlet) DFpIX, AT 77 LAFpEREE
LTWa &SN D,

pointofuse (POU) : \Wbhw? T—ZAKA > | THhDH, BEHHAT 8 KkO0T
B D, POUDLEKT HAKIZ, FDA S GMP EFHECER LT 5 X oz, FEEEIC
G EIND L OICLTRAKTHZ L 2RO TND, DF 0 A—RA &I T
R, F—=R2ZBLTH TV T ITRETHD, FEBEAKRIOT7 T v 70
EEE S, EEORLERFORE LR — (FEH LTV 5 HEEIE “same”) & LT
KTBHZEERDTND,

USP OEH T R_X AfifIX, RORThD,
O ZoffilAkD QC I2kn VU U —=2 (HiEI®RET ) 1755415, POU

B RUTHR, B, 5473 28550 K5, PRI s w0l __
WE LA, WS X OB, BRI CF T F & o, P iy s N
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NHERKTRIT TR 5720

@ @%K®QC’i5UU~2Tlwuu%@wmﬂﬁﬂm)ﬁEﬁmﬁé
Alx. TOEKOOEE X OERK G POU 12
& ﬂﬁ%;: WZTHZ EERDTVND,
P@Jﬂ@ﬁ@ﬁ%éﬁA . ENENTEESBK F LT 5 AH

EVENR D D
. IhE EORRIZ GMP BB BLZAT O e Lo R 2L 72D &
bivs,

B BRI

pointof use outlet :  ZK/3fd 2 A A DOER/K [ (outlet) 2 E 925 23, “point of use”(POU) (=
—ARA ) LIFRRD,

Z D Q&A IZFEIR N T W A HiPH TIE “sample port” O &IZITWE b b,
true point of use : EYUJZRFREEAE 0 [HOZ—AFRA v ] & LT,

true point of use (¥, #i& (H 2 W ix, EhEHAOKOMEAG T o€ X & Fl—7y v
TV vy TueR) BTN TOBMERTTH 2,
D Q&A DFtikZFHits &, “true pointof use” it “points of use” (L —ZAK A v
) LFAFEEEZONDE D, 2—AF A4 v b ZRHCHH L &% FioH
CLbid,

true point of use TOIKD FHHE 1Z, £ OHEEFPKELE > X7 L9 b DK% 3Z T

22 COMHMN (points of use) THUEHI KT F X7 & x\vy, true point of
use TOIKDGE X, “fit for use”

(HWC o TWwW3) ThRITNITWIT R,
Thbb, HEOKOHIKICHEHES L ChRIFNIER S v,

(RISK A BIE S 2T A O Y S ) D Q&A @ No.15 T, KL AF LD

AW E BT, sample port &5 XY pointofuse (POU) (—AKRA > k)
HEoORELEL TN,

SF 0., HAKOMEYERIL
O K AT BT 58 (sample port 7> HEEAK) &
(point of use (POU)/> 5 £E/K)
D2 OOBLEEWMEIZXA L TWD, ZoORIIHET S “QC IcksY U —R7
k%@lﬁémﬁ?%éo_@mﬁ%ﬁﬁmuﬁbék\_mQ&ATU%ki
BT VIR TV RS KD SVE DRI 70 5 &0 D ATREEDN & 5,

@ TR OSB3 5 & 8L

BARICE 213, @O “JiE L L ToKDE

VEFHMtiZ RO TREY, AFTW
ZUE T4.05  F5AEMIR R FER |

(ZHE - TRHld~& L bh b,

Lo, OESEERAAKEGE S 27 LOFHFMETH Y . ARSE K TR
KOSMEFEH] ([CRlT 2Rz NS~ LEILND,

BRS843R, B3, 2 A 73285 Y £, FOULECEMMT 2 720 D H%IC
FEdA, HWis X OTEE, 3OS W T To TR I W

Pharma Solutions Co.Ltd.
o7 )a—av AR ait
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BERIBEIC L 2WMAMOHEBORTEIL., FETHAWEDOFEMEIC KX KFT
HHDTHD, LIz ->TERLOEZ L, MBI b S0 72 BRI S < dHaH
EOEHRIZEY, REREEEZITHARERD D,

QC “release” : WEYIZRFRGEN A YO\, ZORILTIEEEEZZ O E EMH
ALz, ZoOMET 1QC ToRBRMER! %o<EE%ﬂJ®%%fﬁbnfw
o

ZOMEOMEMIL. =D Q&A ® N0.20 DIEIZH H 5, HIHE Ko flE X
HHHTH Y | R ST KX RIRFAY A éﬂf@ <, BE- T, “release” |Z—
BN S D THIfT T OFRITRF 2720,

“release” DFF OB A FEETHRDL L [FFa[T5) WO EWRH ST, 2D
BEWNLoEME b,
%k osk ok

14. May | release water for use by performing microbial testing on water from a sample
port?
P IV R— bR OOKOWMENRREZITH Z LT, EHATIKEY V—RHRLH1?

You may do so, but only under certain circumstances. The microbial quality of the water within
the system, as reflected by water from that sample port, may be better than the quality that is
delivered to the point of use (POU) during manufacturing use. This is because of microbial
contamination of the system water that can occur as it is transferred from the system outlets to
the POU. It is the quality of water DELIVERED from the system to the POU that affects
products and other uses.

ZIUIHR D2 THA I N, —EDRWAD T TORENRbDELRD, ZOKI AT LT, H
VI e IR D OKIT KM S VDT FRI S E L, BEICHEH STV AL (point of
use;;POU) THHESNDME LD b, BVHD L5 THA D,

ZhiE, BEEAAKORIE S AT AOH O (systemoutlets) 7> POU £ TOM %, KBBEN S
D RNCAENG RIS E L 2006 Th D, BEERIKOBNE Y 27 Kin G GO o R %
b2 % POUIZ “ Bk (DELIVERED) "S#72b D23, ik : #Hilid~%) KOWERDOTH D,

If you have good water use practices such that the microbial count from a sample port is
essentially the same as at a POU when delivered by the manufacturing use practice, then the
risk of the sample port microbial counts falsely reflecting the quality of the delivered water is
low.

H LT = M b OAEEEDS, BUEO FEEEOM I o 5 POU DR & A
AIZRI U TH D EWV D X9 7 KEBLO AR (good water use practices) ZFF& 9 &9 D7 HI1X, o7

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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Jb o IR— N OBAEE LR, M SN TKDOE E RS TS E 2D U AT Rk : £Bo POU O
HORENDIC, Fr T - F— B OKDOEENENE WS U 22) 1, &L 2R Ui 7y,

Generally, water release for use should be based on a POU sample reflecting manufacturing’s
water use practices and not on sample port data.

MBI, I 72D DK D release 1, BLEd 25K DM HZERE (manufacturing’s water use
practices) # ML TV D POU DY T IZEESS RETHH- T, o7« R— hTlE7z
VY,

15. Is the outlet on the water distribution system, sometimes called a point of use outlet,
considered to be the point of use?
LIZLIE “point of use outlet ” EMEENAKHDELT A LDT 7 F Ly Mid, “point of
se” LEBEXDBREON?

No. The destination of that water where it will be used for product formulation or cleaning or
where it enters a manufacturing process is the true point of use. The quality of water at the
true point of use, as delivered by manufacturing (or by a sampling process identical to the
manufacturing water delivery process) must be known at all points of use receiving water
from the system. The water quality at the true point of use is where the water must be “fit for
use”, i.e. pass your water specifications.

Z R, BHNIONTTVFE I S DK, HHWETERE T 72 R A> TIT< KD
HAEYHIIX, true point of use (Eo=—=#1 > 1) T H, true pointofuse i%, #iE (HHVE, ik
AOKOHIET vt A LRI~V TV 7« TrvR) SN THWD L) REFTTH
2o

true point of use TOKDIWEIL, ZD T AT LMD DKEZZIT D2 TOM A (points of use)
TEEEN T T 72 5720y, # LT, true point of use TOKDEE L, “fit for use” (AfIch 72T

%) TRITFIUTT 220, T7bh, BFEOKOBKIZHES L CTRITER b,

16. If 1 do not have a water microbial specification but only an Alert and Action Level, is
there a microbial level considered to be unfit for use?
KOBAEMEB OB 2B -, Alert Xt Action Level DHZ b > TWBDR HIE, FDOME
WLk, BRI L THE S RUVIRRBIZH D (considered tobe unfitforuse) B R D Z &IZ/MRDH?

Yes. Action Levels in USP <1231> (100cfu/mL for Purified Water and 10cfu/100mL for
Water for Injection) are generally considered to represent a level above which the water is

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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unfit for use. That is why an OOS investigation must be undertaken if those Action Levels
are exceeded.

Z0i@y ThHDH, USP<1231>0D Action Levels  (F5EIKIZ%F LT 100cfu/mL, K ONEH HK
(2L C 10cfu/100mL) (X, —fEMIC, TN ETHIUIEN ETHOHRICE S /vt 35 1L
NaRT EEZLNTNWD, #i534UE, b L Action Levels Z# x 7272 51X, 00S & 21745
T2 B 720,

So whether you declare microbial specifications or not, they are assumed to be those
“compendia action level” values contained in General Chapter <1231>. To avoid ever
exceeding a water microbial specification, trend-based Alert and Action Levels should be
used to monitor and control the water system so it always produces water that is fit for use.

ENTHLIND, WMEMOBIMZEST 200G 02D 57, General Chapter <1231>Z g
STV 5 “compendia action level” (aEE#loT 7 > 2w - L) REEINTWD LIRET SH Z
Ll b,

KOPAEMHMZEZ 0% TedIl, P Ly RIZESWHTRD L Alert 38X
Action Levels 2, /KT AT LDFE=F—LHNENTXETHDL, ZOEIITTHZ LT, £
NI L 7oK &2 I/ E+ 5 2 L sk D,

17. What are the most common issues encountered in the WFI production systems produced
under GMP. What should we look for?
GMP DT c8lE SN D WFI BIE Y R T A Thb —RIICEB T SRIEIIM» 2?2 Zhid, £o
FRICER T RERDON?

- a) One common problem is where there is a cold WFI sub-loop off of a heated system with a
large shell and tube heat exchangers used for cooling in that sub-loop. When the sub-loop is
hot water sanitized, not enough contact time is allowed for the cooling heat exchangers (and
their trapped chilled water) to get them thoroughly hot and sanitized. When incompletely
sanitized, any surviving biofilm will immediately reinoculate the cold sub-loop after
resumed cold operation and be present as detectable micro counts.

HiET 25— oOMMIX, MBS WRI & A7 Ao BT, cold ¢ z72) WFI D7
AT EABFETHZEThHD, OV T « VAT AON—T1X, BHPOKRMOY =7 K
F 2 — 7 KB HER  (shell and tube heat exchangers ; SRIESMR) ZFi>TWb, TDOH T « )L—
TaBOKTH =4 A4 XT 2556, ZORHAMNOBZHE (MOCZOHIZHE LT Hm ATk
AK) 1F. ENEFZERITNEAL, V=2 A XTI G222 LR D
BHo RERIIY=FA XINTGE, BF LI A7 4 v 2%, wAUEREZ FHRE L%

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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D, WA T« —TICEICHEES L CHEIE (reinoculate) L. GRIE: ZofEe L) TILITHR
HEND L) RBEROEE L TIFEET A LTS,

R A A=V ELTHAITHTERTH D, %o X AT
NHDe FELLITT 4 FF 4 T 2RI,

https://en.wikipedia.org/wiki/Shell_and_tube_heat_exchanger

Shell g ﬁ Tube
outlet inlet

+ b) Other common problems with cold WFI systems are dead legs, sometimes temporary ones
that are created by open hard-piped connections to equipment that is not in use and not
drawing water. The hot water during sanitization doesn’t mix well with the trapped water in
that dead leg, so the dead leg never gets sanitized. If there was any contamination that got
into that side leg during previous use, it will grow unabated in the unsanitized dead leg and
continuously contaminate the loop water.

cold WFI ' 27 LD & DZ Ofdki@E 3 2 MEEAIE, 7 v FL 2 (deadlegs) ThH D, 1E% I
LTZOT v T Ly 7, ASHTORWEERR. K THRWERFT~& BA L72E O
B TER SN TWD, V=84 ZAFOEUKIT, 7y FLy ZHIZIRYIAERTZKE +H2120F
BELRW, 20Ty by ZiE, L TH=F A4 X3hdZ Lidewy, b L, LA
U7z side leg Grit : ERFICHBT 27 7 Ly 785 [T DOIFEENH T2 BI1E, =44
APARA372T v K Ly 7T, BADIEDR @ik : A 47 v ao) REDPHERE S,
N—=T L TWLKREG EHEHER KT D THAS D,

+ ¢) Another common problem is overwhelming the distillation purification process with a
high level of endotoxin in the water going to the still (100+ EU/mL). This can happen
with poor maintenance of pretreatment unit ops such as carbon beds, and also when
coincident with high endotoxin levels in the city water when they switch over to straight
chlorine from chloramine for a part of a year.

ZOMOIET HHEIT, BREICEIABR T o AT, Gk #BLES &35) KTORE
LUb (100+ EU/ML @ #RiE - “00 EUIML BLE” ofEkne ) DT Y R hF Uiy, BEE~E A
HT & GRIE: KA Icka=r Fhxv sl Tho,

ZAuE,  TIEMER X R(carbon beds)D X 9 7 ATALEREE(E DEEL TD A 7 ) 2 A DA |
2. BEOH DB TO, 7 17 2 2 (chloramine))> & [EAZE 35 (straight chlorine) (2B V) 8 2 A HF D

MAKTORmNT Y REFT U LL) REZSEHAICHRAONS,

18. Do you get nuclease generation from biofilm and is more released during sanitization?
NAFTTZ 4 NVEPEDRX T VT —E (mmammk) OERPH-TH, =T 4 - arPict

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
BEE A, HE L HIIE. BRI T &, P iy s N
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NUEZBREIND EVWS 2 EN?

It would not be surprising if substantial biofilm were allowed to be present from
infrequently used chemical sanitants. However, if hot water is used for sanitization, it would
denature the nuclease enzymes, so this phenomenon might not occur with hot water
sanitized systems.

H LR DED/NSA AT 4 )V LN, FREMEH L3 =% 4 ¥ — (chemical
sanitants) IZFFEL CWTH, ZAUTEIZED Z & TRV GriE: “—@iiRz L ThHs” | LOK
w . LnL, BKkEY=FT— a3 AT L2OTENEL, X7 L7 —EBRRIIEET L0
T, BUKICE D=4 A XV AT ATIRZOHRBIAE LN EEZ LN D,

19. In the new USP <1231> the recommended temperature in hot sanitizing has changed.
The previous recommendation of at least 80°C has been lowered to 65-80°C. Now
temperatures far in excess of 80°C are explicitly deemed inadvisable. Is this correct?
#7727 USP <1231>1d, hot sanitizing 123517 2 HELEREZZEE L TV 5, LARTD 472 < T 80°C|
EWVHHEEREEE L, 65-80°CICETTIFbN TS, 4T, 80°C ZRELBXBIREIX, D
M, BDONBBETIIRNENS Z LIZRD, THIZIELWA?

Yes. A temperature of 80°C is very “forgiving” of cooler locations which can still be
sanitized even with a 10-15°C temperature loss as it penetrates throughout the system by
convection and conduction, so it is very effective. Cooler temperatures (down to 65°C) can
also be used but is “unforgiving” of yet cooler locations such as outlet valves off of the
main loop. So such cooler locations must be flushed with this slightly cooler hot water in
order to assure that all surfaces reach sanitizing temperatures greater than 60°C. Unless
systems are specifically designed for this, temperatures hotter than 80°C can impact the
longevity of system materials (e.g. gaskets and diaphragms). A temperature of 80°C is well
hot enough to kill the most heat resistant biofilm organisms that will colonize a water
system (D value of about 5 milliseconds).

ZHUTIE LV, 80°C LW D IREIR, 7 —F —OBBEMEICOWT, IEHIC “forgiving”

(BRME) Z2b-oTW5, DFV 10~15COIREHRERNRH 7L LThH, MfmEIZ L -

TYAT LEERICENRE L TIT< MO Th D, £DH, IR TH S,

FVIRWEE B5CETRToND) BEMTELN, AL L A—T 0B TZERK A
NTDE DT, 7 —T—OMEIZIE “unforgiving” (EREMEN2V) HDOTH S,

ETOEEN 60°CLULEDY =7 4 KREIZEET D Z L2 RiET 272012, DX H 7
7 =T —D%fie, 7 =7 —NOENPLREDEUKTT 7 v a2 LRITNTR B, VAT A
I, ENEITAD LD ITHMBICRFSILTORWIED | 80CE Y bEWIREIX, AT 2%

WRCCC BT IR, B, 547 S 285D X+, POBDCEMRT s Rool%e __
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T 2ME BIZIE, ATy NRFAT 7T LK) OFMA 7 " 2525 ThA
Do
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20. When sampling water ports should we hook up process hoses? Is this a requirement
or a recommendation?
KOV 7Y TREC, A—MZiE, 7oA THEATIFR—REZWMO AT &H 2 ERLP
HRIT, HDHDH?

- a) If the sampling is for QC “release” of the water for manufacturing use, then the outlet
used by manufacturing must be sampled in EXACTLY the same fashion as it is used by
manufacturing — same outlet sanitization (if any), same manufacturing hose (no matter
how grungy or poorly maintained), same pre-flushing (if any), same everything. The
purpose of the sample data is to duplicate the same quality of water that manufacturing is
using, so you have to duplicate in sample collection how the water is drawn from the
system for use. Those procedures of water use can significantly contaminate pristine water
within a water system when it exits, so that “nasty” water is delivered to a manufacturing
operation. If you sample the water differently (better) than it is used by manufacturing,
you will get lower (better) micro counts that are not representative of the water quality that
is actually be used. Sampling like manufacturing water use for QC release is required by
FDA to be identical. If it is not, this could earn you an FDA483 observation or worse.

HLEFOYV T TR, BEKH KD QC “release”  (FRik : MUSEAIAL 27 ANEET 5Kk, QC 1
FIC ORI THBICEA LTS LR T228) DD TH D61, BENHEM Lk 0,
BUENEH LD & “BEIZ” (EXACTLY) R UK TH 77U 7 LT e b0,
Thebb, Fl—0EKkOOV=71E—ar (L LIToTWHOTHIUL) | [FA—0HiE
MOBR—=2 (ED XS RFENL, BHOARTZ LW ZLIIMROVEES) | F— DD
7797 (b UToTWDLOTHIIL) . ZOMOFHB[FE—ELT 5,

Yo TNOT =% BT, BIEEAL TWLOEFE—DOKOMEEZERTHZ L
Thbd, TNTHLNE, EORICLTKBES AT ANEMY HENTW L0, Hil
LT, 7NV ETORITIUTR 570,

KERADZENSDFEIL, FIUNFEEL TNDKY AT LOFTOTEE 727K (pristine water)
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B HIE, EBRICEHR SN HKOMEEZRE L TORWRYY (K0 BAFRe) AR E 1S
HZ B,

QC release D 7= b DEIEF /KDY 7Y 7%, FDADEZFH LR—THDH I LNRTERE
N5, TIUT2ITHUEX, FDA483 observation £721%, X VW ENWFERELZH Z LI d T
b5,

- b) If the water is being sampled for process control (PC) for the purpose of water system
monitoring and systemic microbial control, it might be done through sampling ports that
are not used by manufacturing. Since we know that the outlets themselves can contribute
to the bioburden of the collected water, extreme efforts can be used to assure that the
outlet does not add to the microbial content of the water as it exits the system (using
extreme outlet sanitization, very vigorous and thorough flushing, sterile hoses, etc.). For
PC, you are interested in the quality of the water within the system behind the valve and
do not want contamination in a sampling port to bias the interpretation of the data.

b Lk%, BESEAKIE S AT LAOE=F VT RN AT YT 4 v 7 B ETIE %
HiyE Liz7 vt 2&H (process control ; PC) D72z >V o 7450 Thiux,
ECTEHFER LN T 7« K= b b2 LI THA I,

/K O (outlets) Z AV EAAD . BRI L T2 /KDNA A N—FT U NZFEGTHZ ENMLERTND
DT, FAKRAN, £ GREE  RILT) KOBMEMEEZ@EH TRV & ZBET 512
VL. FEH 7255 ) (extreme efforts) & B & 95

EWVIHDIE, BRYHLADELWY=FT 4 B—a s, EFITELI O+ NRED T
Tl BMEOR—AEERTLREEMNDZET) ZOVATANLERY HET
WHMHTH D,

Zat X EM (process control 5 PC) (Zxf L Cik, »NVV T DOERIZHHKOMEIZERT
RETHY, T—FOMRIFEY 2672 oT 7V 7« R—= bOBHRITEENLRNE D
Thd GUE: BT XEHDTHD) .

- ¢) However, water collected from sampling ports (rather than manufacturing use outlets)
usually cannot be used for final release (QC) of water since it is not collected in the
manner it is actually used. Manufacturing does not generally use water drawn from
sampling ports.

L L2 s, (BEIHEHT 28K TIE RS T, &oLA) o7V IR — bt
EEa7oKiE, %, Ko final release (QC) Grik : WA 2 7 AAvRET %KD, QC #BMH Ttk L7z
WERHIRS S (T TERY, L) DIE, ZRITFERICER SN TETERKRKSNZHD
TIHENLL Th D, BEE, iz, Yo7V 7 A= IR E bR EHEM
T 5 Z &R,
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21.What is your risk in increasing endotoxin levels due to the different sanitization
methods?
BREOV=F AV THELLD, = FEFTV - LXVOBINO Y R 7 13fd> 2

a. Endotoxin levels are typically a concern only for WFI systems. Most WFI systems are
sanitized by elevated temperatures (hot water is better than steam since no special
engineering is needed for hot water sanitization and it is plenty adequate), though more
may employ ozone in the coming years as ambient non-distillation purification
technologies become more widespread with EP’s relaxation of the methods of preparing
WEFI in their WFI monograph. Since thermal or ozone sanitization of WFI systems is
typically no less frequent than weekly, that is not enough time for biofilm (with its
endotoxin) to develop in the system and be released by periodic sanitization. If the
systems are much less frequently sanitized, there is a chance that developing biofilm could
release detectable endotoxin when killed by periodic sanitization.

TV R RF T bUbiE, I WRL & A AZH L COARDOEFHETHH, %D
WFI 27 AN, EA EIF2 2 LICkoTHh=4 4 X3h5b, BUKITAKELY b LV B
BbDThHDH, LWVIDIE, BUKICL DY =T 4 B—va VIl v=T7 ) 71
HEAVNELET, TAUIREFED RO TH D LS FHITK>TWD,

UL, EP (BINZERTT) 28 WFI 4T W B IEOEME L2 Lick vy, 4
%L, IR COIARBICL DB NEIVIRED , < ORI T Y  ORMDBIRN S &
Bbhd, b WIA Y L a2 =7 4 B— 3 Ud, — RIS OFEREHAEE 38 X
DHEDRWREIRTITOND DT, £OVATLARPT, XA FT7 405 (ERUTTZ FhF
YEFD) BEET LT RERNS Y EOTOEMNRY =T 4 B—a U TEDREI
GRIE:=r R hxven) BIBENDZ LI D, bLIY AT AR b2 LDRWBETYH =41
AT HDTHIUL, FELT-/31 47 1 L I(developing biofim) 7S, EHHY =F  ¥— 3 LI
W2, AL L~ v R X & e o TR S35 ATREMEDMFET D,

b. If chemical sanitizers other than ozone are used (this would be very atypical for a WFI
system or an endotoxin-controlled Purified Water system), the sanitizer would have to be
rinsed out, which would also rinse out any released endotoxin.

H LAY PN =H A =% T 5D THIUL (ZAUX, WRI 2T A HDHWN
T2 K v o il S 47z Purified Water 3 A7 A% L Cidk, —#&M072 O TlidZzn
) . FOV=F AP FTHRWETRETHY . ZORICFERFC, BilE&nh/iz=r F %
Y EL WIS THA D,
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