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°UsP Sterile Purified Water Pharmacopoeia

°USP Water for Injection
°USP Sterile Water for Injection

°USP Bacteriostatic Water for Injection

°USP Sterile Water for Irrigation

OUSP Sterile Water for Inhalation
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USP Purified Water

USP Water for Injection

HonhAwiesdusnifialflumsndnen smazlalaemsnas (Distillation) mauanifemslaz
(Ion exchange) NILLIUMIDOFINTHLDUNSL (Reverse osmosis) ¥3alaeATau MMM LaxN
oV ¥ v 9: gj A vA dl o . dl 0o W % 1
Ale svhsiudeuauii@enafimmna 1l monograph 984 pharmacoposia fidheayazeiaslal
= A dl 1A Y 1 Y 9: Y 1
fmadnansdulaadly (no added substance) uadeniuneluseuuihld ozone lumssi
fi/l v A gj Y [~

Fouamadisl ozone tiazlsitiuiin added substance

< 9: dl o Y A ;i 4 QJI A ) ¥ v
mumwms[%mgj‘*mmaﬂﬁﬂau (Distillation) 3a0adluddefaundy (Reverse osmosis)
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USP Sterile Water for shish 1/ flumeusfidseaini@a (Sterile package) 9ananlumaii lldewsuidud
Injection azanel (Solvent) vasenfinafiand wazawauTTyeaelaifiv 1 Aas

. . [~ L. . dl L7 I ﬁ v % v ﬁ . . .
USP Bacteriostatic Water W1 Water for injection wiﬁmmmmwﬁaum LRI NaUAIYEITONWLTD (Antimicrobial)

for Injection wikiia Wiasnnnh mi’oﬂumsmgﬁ N IREREY

USP Sterile Water for Water for injection 71 leumsehige LLa::mﬁﬁﬂumGﬁuzﬁ ey we lalddul sznanvns
[rrigation mﬁm”w,%a (Antimicrobial) w%amiﬁ'uglm@mu

USP Sterile Water for {13 Water for injection ﬁi@%’r}immwm%a LLazmﬁaﬂumﬁﬁugﬁmmgam Vl,aiﬁa'fmmgﬂawa@
Inhalation §1991E8 (Antimicrobial) viaessaulafatu & pH A8 4.5 08 7.5
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Purified water utuslon wsenilme?s Distillation, lon exchanse, RO N3 - vl lu
e s . .
(Drinking water)| 358U UsM91n added substance ant3unsly QBT

. & ,
czone €U0 WL ozone VU added

substance

8 - =3 < =3
Water for injection uusion |- imsesiag Distillation 59 RO Usman - -
(Drinking water)| added substance

-~ J - . -
- ANUVTENEITIBULIN PW Wi U3

pyrogens

Sterile Purified water PW yirlusimainiEe + Lifisr antimicrobial - wulyluy
TRBT

Sterile Water for WFI ﬁﬁ’.‘ﬁﬂﬂﬂmmgo + l3sii#s antimicrobial ¥5e U333 single-dose Li-‘

injection a15du container vualitiv 1 L m

Sterile Bacteriostatic WFI virl¥simainiEe + antimicrobial = 1 wils U39 single/multiple-dose EH 4.5-7.3

Water for injection container YWIMLILAY 30ml M
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Sterile Water for wel | liusmeinde « L U559l sincle-dose Lifimua particulate

Irrigation antimicrobial WioaTEy container YWRBNANY 1 L | matter + vulelusman

Sterile Water for WEl | ilseennide « Lid - Linwum particulate

Inhalation antimicrobial w3oas8u matter f.'l' pH 4.5-7.0
(USP30) + viwilylusnida

Water for hemodialysis oW | unsnAinunnesafioanaisedl vulelueraa

uaE9AUNSY + LAy antimicrobial
Water for Final Rinse | fonduiifinnas SAdendudniilelunandn ex ndn oral liguid 1Whih PW Afodld PW rinse aunsal
featunisadn
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Figure 2a. Selection of water for pharmaceuticai purposes: APls and dosage forms
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Analytical Application

Preparation of hemodialysis
solutions and hemodialysis

Is water to
be used for
USP test or
assay?

no

Is Purified
Water
acceptable

equipment cleaning

d

[ Water for Hemodialysis I

no

for intended
use?

Water appropriate for
intended use

| [ Purified Water | [

Purified Water with

additional specifications
or treatments

Figure 2b. Selection of water for pharmaceutlcal purposes: Analytlcal reagents:




USP41 <1231> WATER FOR PHARMACEUTICAL PURPOSES

weral Information

r Intended use J
=== *
;r Active Pharmaceutical
l Ingredient (API)

no / Is APl for a
gossacaie - parenteral

Is endotoxin

Is Drinking

Water pure 2. 11O SR removed N NOo
enough for - from API in .
use? later steps? _
yes Is chemical yes
P - purification
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USP41 <1231> WATER FOR PHARMACEUTICAL PURPOSES

understanding some of the various types Oi walers, wneir preparation ang
4 US‘

4

Drinking Water™

24

Typical treatment steps could include:

Particulate Filtration
Softening
(De-)chlorination
Carbon Bed
Deionization

Microbial-Retentive Filtration
Reverse Osmosis
Distillation

Ultrafiltration

UV irradiation

e P e

s distillation O
equivalent or
superior process
in removal of
chemicals and
micro-organisms
required?

yes.

v

no

anahnay

H
i
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{ AR
Water for com s Purified Water
Hemodialysis (bulk or packaged)

S
Water for Injection l N~

"

\ Preparation of hemodialysis

solutions and hemodialysis
equipment cleaning

and

USP analytical tests,
cleaning and ingredient of
non-parenteral dosage forms

Sterilization

(bulk or packaged) i
Packaging Cleaning and ingredient of
and parenteral dosage forms
Sterilization

Sterile Water for Injection
Sterile Water for Inhalation
Sterile Water for Irrigation

Used where other forms of Purified
Water are not suitable because

L
Sterile
Purified Water

Bacteriostatic Water for Injection

b

water system not validated, limited
volume applications, needed
microbial control, or required by
USP or pharmacy praclice

e atri—al T Irmaacoac FC Armmalvzirm

l For specified patient or dosage form use l

drinking wate'eS

varnti~
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Parameter PW Water for hemodialysis SW for, SBW | SW for SW for
inj for inj irritation inhalation
Oxidizable substance - asagdinadifeim - asadamalfvany
TOC <643> Lifiu 0.5 me/L - - - -

Conductivity JlS/cm at 25°C

<645>

S1 dmtemp uat conduct Anslskfiummnmuniy
"1513 1

¥
S2 WwNNe9NIN Miviitemp 25=1 °C daconduct

noalisnnng 2.1 US/cm

$3 ¥ w910 52 nwlu 5 min mITIAR251 °C B
KCL 3mpH foseglutaa 5.0-7.0 uaedn conduct Aos

Liunmualumsia 2

¥
1eneenN Mivsitemp 25=1 °C

- YUMUTSY 210 ml: conduct NMT 25 US/cm
- YUIAUTIY >10ml: conduct NMT 5 IIS/cm

Aercbic bacteria (cfu/ml) = 100 < 100 + Lidl P.oeruginosa Lmunmsieiguondumse (Bin1oi Sterility test)
Bact endotoxin (EU/ml) <85> |- \1\0 =025 |2050 (2025 = 0.50
Particulate matter <788> - - \ Avualvinsie |-

|/\
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‘ » Water for o
Parameter Unit Purified Water ) . Water for Injection Pure Steam
Hemodialysis

TOC ppm C <05 <0.5 <05 <05
Conductivity puS/cm @ 25C <13 <1.3 <13 <1.3
Aerobic Bacteria CFU/100 ml < 10,000 <100 <100 <100
Bacteria Endotoxin EU/mI - <2 <0.25 1 <£0.25

https://www.treat.co.th/application/pharmaceutical-laboratory-solution/

saadn < 10
cfu/100 ml
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Stage 1—Temperature and Conductivity Requirements
(for nontemperature-compensated conductivity measurements only)

Temperature|Conductivity Requirement (uS/cm)

<645> WATER CONDUCTIVITY 0 06

5 0.8

10 0.9

15 1.0

<643> TOC USP (645) 3-Stage Test Method % >
25 1.3

If customer passes Stage 1, in-line, then there is NO requirement for additional off-line test. 30 14

35 1.5

1. Measure in-line, recording simultaneously non-temperature-compensated conductivity and 20 17

temperature. Look up conductivity limit for that temperature. If measured uncompensated
conductivity is less than conductivity limit, then Pass - Done. If not: ] 45 1.8

50 1.9

55 2.1

2. Lab Test : Equilibrate water sample with atmospheric CO, : If conductivity is less than 2.1 60 292
pS/cm at 25°C, Pass — Done. If not:

65 24

70 2.5

75 2.7

3. Lab Test: Saturate previous sample with KCl : Measure pH. Look up conductivity 80 57
limit for that pH. If measured conductivity (from Stage 2) is < conductivity limit, ;

Pass — Done. If not: 3 85 2.7

Fail 90 2.7

95 29

100 3.1




If compatible
— without further
purification

Y

WAaAreEnR FOR SPECIAL
PHARMACEUTICAL

or WHO Guidelines

DRINKING WATER
(Compiying with US EPA NPDWR
or drinking water regulations of EU or Japan

for Drinking YWater)

k

r

PUIRPOSES =

{e.g., initial cleaning, API
precess and ingredient water)

WAarerRr FOR HEMODIALYSIS

= Typical Treatment Steps could include:
Pre-Filtration Deionization
Softening Reverse Osmosis
Dechlorination Distifiation
Deammonification Ultrafiltration
Organic Scavenging U Light

~—

¥
C D

R

Unreactive
Fackagqing
WATER FOR
HEMODIALYSIS
(bulk packaged)

ANALYTICAL
REAGENT WATER

CLEANING AND

INGREDIENT WATER FOR | _

NMON-PARENTERAL
DOSAGE FORMS

PURIFIED WATER

¥

Distillation or
equivalents
superior process
for removing
chemicals and
microorganisms

WATER FOR INJECTION

CLEANING AND

INGREDIENT WATER
FOR PARENTERAL

DOSAGE FORMS

Y

Packaging and
Sterilization

Sterilization i .
C D

k 3

STERILE PURIFIED WATER

PURIFIED WATER
(birik packaged)

b

r

WATER FOR INJECTION (buik packaged)
STERILE WATER FOR INJECTION
STERILE WATER FOR IRRIGATION
BACTERIOSTATIC WATER FOR INJECTION
STERILE WATER FOR INHALATION

|
2
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A. Pretreatment

a 6
35ms QMR

Multimedia depth filtration 8% Suspended solid

Softening MANANNNTLAN (Hardness)
Activated carbon filtration MANARIY ARFMIDUYAE
Ultrafiltration 8@ Colloid organics LATLLATILSE
Ultraviolet sterilization ARLLANLSE

— TRy
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B. Primary Treatment

a 6
35ms QMR

Deionization (DI) MG ions
Reverse osmosis (RO) ¢ 1ons organics suspended solid microorganism pyrogens
Distillation 8@ ions M bacteria pyrogens suspended solids
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C. Polishing

Cation polisher U3 pH AATEAL sodium L‘ﬁla\l resistivity

Mixed bed deionizer 8@ MG ion USU pH fu13nan TOC

Ultraviolet sterilizer AALLUAYISY §131IDa0 TOC

Submicron cartridge filtration AALLANISE Lag ions

Ultrafiltration ARLLIAYILSE) pyrogens colloidal iron silica k8¢ TOC
QI AILANKLATISEL WA pyrogens

Reverse osmosis 89 ions LUATISE pyrogens particle TOC

Ozone AALUANITY
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(Water purification)

-
w1
Feed = = "> = [—
Waler
10 Micron
Multimedia  Activated Frekilns e
Filter Carbon Filter UV Light
uUsSpP
= — == =>. > Punﬁcd
3 u 0.2 Micron
Dual Separate Mixed Prefilter

Bed Decionization Bed Deionization

UV Light
——

izuumﬁiﬂuqmmw NN NENOILeNE SN ENITNINID TR LEN
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(Water purification)

=
nuim2
Feed =
Water = = c=—x2> = ‘
Prefilter
Multimedia Dual Activated OV Lk
Filter Softener Carbon Filter Light
e -1
T - (L _— usp
ol [ ) .
: = ) = : T = Purified
: (! 0 1) 1 ] Water

2 Pass Reverse Osmosis

ﬁzwmﬁi‘ﬂuq MENNNITNEN NDIAILENEN SNUAENTTNMIDWMNTRLEN
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(Water purification)

HUUN 3

FCCd =
Water = = —> @ e =
5 Micron
Multimedia Dual Filter

v Activated .
Filter Softener Carbon Filter uv L;ght.
[_L J_]
[———— — g usep
ﬁ jTDJ‘:’ i ‘""" h => Purificd
[ 1) u Water
U 0.2 Micron
: . Final Filt
" Reverse Osmosis uv Ligh( Continuous maj Futer

Deijonization
——

ﬁé'ﬁi_li_lﬂ?ﬁ%ﬂ%aq@]m% MIINET NENOILENE S IANNUA R NTTNMIDWNTRLEN
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(Water purification)

Point of use

Purified Water

Pre-Treatment
System

" Purified Water Production | | Purified Water Supply |

System System
= )
” B - Final Treatment
Drinking Pretreatment Primary lon Second lon Polishing Water Storage
Water Removal Removal (one or several) and Distribution
\ / ’ Continuous N Mxed Bed
.' Reverse Cemosls Electrodelontzation \| : lon Exchange \=
1 1
' 1 1 I
’ | :
: lon Ex : 1 > , :
1
’ & :
|‘ lon Exchange P UV Light H
N e o e e ’ T ’
Distiliation

I
i




https://image.made-in-china.com/44f3j00EInQTkGsJjqu/Purified-Water-for-Injection-WFI-System-RO-Pure-Water-

Filters-System.webp

Untreated
Water

Purified Water (PW)

Distribution Loop

«—

' =
[ UVLight |
]

L=y

S

Water for
Injection
(WFI) Storage

Tank

Purified

Water (PW)

Storage
Tank

N—

Water for Injection (WFI)

;

Softener
‘_—

|

Distribution Loop

Deioni

Water for
Injection

Uses

gt
& g Reverse
g e 3 T Osmosis
2 (RO) Feed
— Tank
—_— -

Particle Filtration

Resin Trap

Carbon Fines Trap

RO Prefilter

Tank Vent Filter

Bacterial Debris Filter

Point-of-Use Bacteria Filter (optional)




Filtration

PRESSURE RELIEF

VALVES
| I!" "ll A

ANTHRACITE LAYER 5

B =
]cr

SAND LAYER 4 4

GARNET LAYER 3
GARNET LAYER 2

GRAVEL LAYER 1

RECYCLE
OUTLET

Multimedia Filtration

@)

2)

gﬂﬁ 1 nalnnasnsaaunu
depth filtration

usi139 (1) surface straining (2) cake filtration (3) depth straining (4)

Filter
Media




Carbon filter

6
qﬂﬂﬁzmﬂ ?2?

Cone shaped base
funnels air flow
upfo filter

Cone shaped base




Softening

#anMs - Msuanilaeudaas (Ion exchange resin)

#4813 Sodium cation exchange resin

A i B Y v A
tN® Resin LLﬁﬂLﬂJaﬁl% Ion ARNAFNTNLLAY ABINNS
0 A Elsu ) o Glsv Gl |VL Y,

11 Backwash LNt Resin NAUNN bB919 LURN LA

Ca(HCO,), + Na. R —
Mg(HCO,), + Na,R —
MgSO, +Na,R ——
Cas0, + Na,R ——
CaCl, + Na,R —

= MgCl, + Na R

CaR + 2NaHCO,
MgR + 2NaHCO,

MgR + Na,SO,

CaR + Na,50,

CaR + 2NaCl

MgR + 2NaCl

Hard water containing
Calcium and Magnesium

Softened water
containing Sodium

for-water-softeni-39951355.html

G-Em

Waste water containing
Calcium and Magnesium

KEY 4
0o ‘y
‘Ion Exchange Resin

1 magnesium fons padlh
A Calcium fons < O
O Sodium fons 4 %
lon Exchange Resin O
with Sodium O
attached. O
lon Exchange Resin o
with Calcium and O
Magnesium 00
attached. Qo
0 i @
Brine solution
containing Sodium
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52UURRE lNTFgauNaL (Reverse osmosis)

(-7
Reverse osmosis ﬂ‘mﬂiﬁ'ﬂﬂ multivalent LAY

monovalent ions RO ﬁﬁmm‘[.miq GEENNER

; ﬂ'ﬁ' T T a— 71196 Dissolve ionic material T% Feed water

OSMOTIC FLOW: T@nndt 99 % Tuamefi RO WuLLA1Y Manen

30 balNe9Llseues 90 %

[ I Double pass RO Aadl 2 individual RO system
@ant Product water 31NtA323ukaTls Feed

E T water 299LA589 2 WUURLLNNIN WAZHNITA
SALT WATER
4

1@?‘11‘11?‘3?@1'1 Conductivity 1.3 pS/cm at 25 °C

PURE WATERf

Y

SEMIPERMEABLE MEMBRANE

38‘]_|‘1_|‘1/‘I’ﬂﬁ6l"h'ﬂ%aq MENNNITNE NDIAIUANEN AIANNUA D NTINMTD TR LN
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ﬁ%ﬂﬂ@ﬂﬁi&l‘?ﬁﬁla%ﬂﬁ'ﬂ (Reverse osmosis)

OSMOTIC EQUILIBRIUM:

————

H

I

PURE WATER —/

P

ﬁﬁﬂﬂﬂﬁﬁiﬁﬂuﬁg HENNNITNEN NBIAILENEN AN IHAENTINANTD W IASEN

[

“DILUTED"
SALT WATER
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izﬂﬂaaﬁiu‘ﬁﬁga%ﬂﬁlﬂ (Reverse osmosis)

PRESSURE

REVERSE OSMOSIS:

= —

e P52 E i \_.SALT WATER

PURE WATER — //

— T3
izwmﬁiﬁﬁ%qmmwmwm NENAILANEN SUNIIATAENIINMIDWITUALEN ¥
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=s$uuaaaiw?ia€i’aun5u (Reverse osmosis)

1. bUNLUSWELANY (Plate)
2. LNLUSUNAAA (Tubular)
3. LNNLUSUNIW (Spiral wound)

4. NNUIWNAI (Hollow fiber)

—i-tﬁif.



Spiral Wound Membrane Element

SPIRAL WOUND
Conc_entr‘eadisgrm[e?rine]
MODULE

RO MEMBRANE-&ic3206/6100675 GatLons per oay

Purified Water

. moves via spiral layers to outlet at central tube.

Feed Solution

Water containing ions, organics,
impurities such as microorganisms

ww:aliexpress:com/stolal 2 FEED IN

AR

MEMBRANE
PERMEATE COLLECTION
MEMBRANE

Polyamide film composite material, rejects impurities down to 0.0001 micron.
Long lasting stable performance High desalinationrate.




HOLLOW FIBER
MODULE

2 Sweep Gas
Distribution —

Tub Fi
Cartridge e g H&lémr;?‘if Baffle

Ms of Microporous
Hydrophobic Hollow Fiber Membrane

Vacuum/
Sweep Gas Hollow Fiber

Membrane Array

M

Membrane
Pore Detail




Electrodeionization Cell

T
a o i
AUUNSLAIE N .
v Y, + E ;{: $
Deionization t7l@azidendh % DI = -
. |

&/ - L - b = M -
152n2UA?® ion exchange resin beds (dibed, I

@ ] | oa_ w i © v
twobed) 1% 2 column N resin GAAN

Cation resin '«‘J"ﬂJﬂJﬁszﬂ 1% Na*, Ca®, Mg** o '®
(@2 resin 3zmaNY H) —

B if;‘ﬁo.»?f"iie.in)w-" 0‘ L % a»mmm:;w N
Anion resin duisz3au tdu cl-, SOf ® e © o =~ =

htte/ Awwvev burita co.jp/english/technology/core_technology/deionized.html JEmA =, l
i ORI w
dil PR -"‘ .o ? :O.N.O:f:. ]dl

3— o . 1 @ . R ,
PO 4 (6N resin 3¢GANY amine %52 OH) it I o (2

Cation 7 | so. HO Anion

exchange | cr exchange
resin 4 i |/ resin
Two bed Demineralised water/
. ™ Deionised water
Cation exchange Anion exchange
column column

4
>
S
\
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SUUNIFLAS YN

QII co Vapour

5291N15Na% 1 Standard of choice = S

0 (% a Evepocitor mxk\ } | G iJ.|.'

ANIUNIFLO98N WE'I | . W= M:uumg-:-m
!."alit::wr 3 ‘ 5‘,-' o’ nier tar

@ : | _

Feed water fadiilis purified water =0 =2 "{-==*->=h

d! A dld . o Heating steam { )‘% o

PILO1FUNAITN DI water " Silica wadl Condansens T R
1o botler ST s Fresh water

1N LN3F1Y silica ﬂ]ﬂﬂ]ﬂﬂ column GI.% e, __—9

N9Na%

Schematic of the single-effect distillation system



E-mm

Single-effect «

b

Pure
':(> steam

Decontamination
column

distillation ()

0) 4

== Level
i control

Conventional >=plg

Industrial
steam

Stlll Exchanger

s

Condensate

I
i Gravitational
separation

Pl

<
Feed water
pump

Production manager, T.0.Chemicals(1979) Ltd. (Pathumthani)



Multiple-effect distillation -

PHARMASTILL COLUMN

Non condensoble gases discharge
¢
i g SosseEe
wp ——
Feed
waler
= Pure steom
Cooliog condensate [WFI)
waler in
Pure steam 1o the & .
next column
Distilled woter
q Gravitational
separahon
+ \
' Cordensote
\Soozlz%l Blowdown dischorg’o
. Feed woter 1o the Feed n
Ref. 1an&15U52nauN15821a1n Piyabutr Subsuksamutr i eyl e MR

Production manager, T.0.Chemicals(1979) Ltd. (Pathumthani)




Vapor compression

MU0 UIRDSMIS(RUUS INE

15

<=

Electrie
Motor Deven

‘ Compressor
13 psig

215 F Steam
==

//ml
Sy
B
L
1—)

Heal

Exchanger
(cooler)
| g ..
Pure C‘m
Distilled Concen
Cool Water Slowdawn
50°F« 70°F

3 - o < %
UM 6 MIvinuLeLAIBINaAuLILUY Vapor Compres

4. Thermocompre



52UUNSLALLLAZNISAILE
(Holding and Distribution of Water)

v G I o I [

DINUAILAN temp Taigna1 80 °C (WFI) welt PW a2%
@ 1 I Y

loop WUULEY aEinaaalaa1NaTadn Biofilm

3 Spray ball LW@l&ﬂ‘iﬂ&l‘lﬂElﬂ%‘]ﬂNBﬂﬂd?%ﬂ%&laﬂﬂﬂ NI

wﬂmﬁawvl@ ll\

Auaalag 1341%3411191@
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52UUNSLALLLAZNISAILE
(Holding and Distribution of Water)

sztufu'n'a@’i’aa‘lﬁ’ﬁwﬁﬂﬁwaﬁuﬁwné’u (Circulate the water)
MLBASIMS batusnan

E-mm

Y, 1 4 o6 o i A ; A 4 There should be no dead legs
aashifl Dead leg @evhiviiiluluain fHenudusaziioida + +
I | 1 I — D le—
g1 maximum dead legs (X) A29%aeNTN 2 LYNADILFWEL l "

6 1 T ongipes are imponam
ALLNAIIND [X<2D] e
U —H X = >15D

If D=25mm & distance X is { /""\
[ v [ (Y 1 reater than 50mm, we have »
viapstiszaushaii laiag luiwinunsaa a dead leg that s toolong L — == @
/ S Sanitary Vv

ms ame luviaaasisiuiuy Turbulent
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52UUNSLALLLAZNISAILE
(Holding and Distribution of Water)

E-mm

eL L o v A A Gtsua

WNAWIGIAIN pressure AABALIALND b1AL; ~
6V (Y 9; Y Y 1 v |
AaNA2 [ARaNNT e a1 ARG 290
2IMEL Lbnie

Butterfly valve — lsiens
19tu wri usasldlu Pw

(Y . 1Y @
1% Stainless steel 316, 316L LanLdw
Wszih dvia pve la

Diaphrasm valve — 1§lu WFI
-

a % a
N3N EICL%GIN b3EIl

CCCCCC




Sanitization

RO loop

Distribution loop
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DQ - Design review influenced by source water and required water quality
IO - Installation verification of the system

OQ - Operational qualification

PO - Demonstrates consistent and reliable performance of the system

Three phase approach recommended over extended period — prove reliability

and robustness

- i3



Installation Qualification (IQ)

FAT/IQ Test

Test

Title

Verification of the

Purpose

Verify that the calibration certificates of the critical instruments are available

calibration and the measuring range are appropriate for their operating range

Test VI Verification of cleaning | Verify that cleaning & passivation have been carried out according to written
& passivation procedures and step & time have been recorded.

Test VI Verification of utilities: | Verify that the utilities required by the equipment are available and that their
fluids, CDA and power @ operating ranges suit the equipment’s correct working conditions.
Nt Verify that the main Hardware and Software components of the PLC/TS have

Test VIII ) been installed according to the supplier’s specifications in compliance with the
PLC/TS Installation specifications described in the technical documentation.

Verification of Ozone Identify that Ozone generator is installed match exactly the ones listed in the

Test IX g . 5 . —
generator documentation, including all technical characteristics.

Meiification el PIC Verify that. the |n;?uts and output.s established . in the corresponding
Test X : documentation are in accordance with the ones installed, and that the
inputs-outputs . e : .
elements involved and the wiring are correctly identified.
Test XI Verification of TOC Provide documented evidence that TOC analyzer is installed match exactly the

analyzer

ones listed in the documentation, including all technical characteristics.

Ref. landistsenaynissdawain Piyabutr Subsuksamutr ————— |

Production manager, T.0.Chemicals(1979) Ltd. (Pathumthani)




Operation Qualification(0Q)

Test Title Purpose

Verify that the initiation of the Operation Qualification, during the
previous step of the qualification, the Installation Qualification protocol

A Eremnusicrneatian has been satisfactorily executed, and that there are no critical deviations
pending of solution.
Test I Verification of the Verify that Liquid Purification Engineering International Co., Ltd. has
documentation prepared a dossier with all the documents associated to the equipment.
Test Il Verification of Ozone Verify that the Ozone generator’s operating function in the system user’s
generator manual has been implemented and is working correctly. 7
B Verify that the Equipment starts up and Purified Water correctl
Test IV Verification of the PLC/TS fy G P v
supplied. |
Verification of system Verify that the Purified Water Generation System operating function in
TestV B . .
sequence the user’s manual has been implemented and are working correctly.
= Verify that the alarms and securities specified in the user’s manual have
Test VI Verification of alarms " "
been implemented and are working properly.
Verification of TOC Verify that the CheckPoint TOC sensor operate as intended by the
Test VII : :
Analyzer manufacturer throughout its TOC operating range.
N Verify that all process contacting surfaces are wetted by cleaning liquids
Test VIII  Verification of Spray ball fy p' g v g1q
from droplets dispersed from the spray ball. |
Test IX Verification of Verify that the equipment’s Purified Water Generation System capacity is
Productivity test in compliance with the specifications.

Test X varificatomet Pailoap Verify the ability of the wate.r distribution system.t_o provide quantities of '
product water under the variety of demand conditions. :

Verify that LPE has carried out training in equipment operation and
maintenance, and that it has been registered.

Ref. tandsdsznaunisdanain Piyabutr Subsuksamutr

Test X Training

Production manager, T.0.Chemicals(1979) Ltd. (Pathumthani) iy
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During the period, the system should operate continuously without failure
or performance deviation

PQ-Phase 1

A test period of 2-4 weeks — monitoring the system intensively

The following should be included in the testing approach

Undertake chemical and microbiological testing in accordance with a
defined plan

Sample daily or Continuous Monitoring
Incoming feed-water
After each step in the purification process

Each point of use and at other defined sample points

| 6
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G-Em

PQ-Phase 1

Develop:
Appropriate operating ranges
And finalize operating, cleaning, sanitizing and maintenance procedures

Demonstrate production and delivery of product water of the required quality

and quantity

Use and refine the standard operating procedures (SOPs) for operation,

maintenance, sanitization and troubleshooting
Verify provisional alert and action levels

Develop and refine test-failure procedure

| 6
nasLsznauMIaaY (389 Purified water system 19g 8197138 35MD 395604
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PQ-Phase2

A further test period of 2-4 weeks - further intensive monitoring the system
Deploying all the refined SOPs after the satisfactory completion of phase 1
Sampling scheme generally the same as in phase 1
Water can be used for manufacturing purposes during this phase
Demonstrate:

Consistent operation within established ranges

Consistent production and delivery of water of the required quantity and quality when

the system is operated in accordance with the SOPs

| 6
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PQ-Phase 3 E;

Over 1 year after the satisfactory completion of phase 2. Water can used for

manufacturing purposes during this phase
To demonstrate extended reliable performance over and extended period
To ensure that seasonal variations are evaluated

Sample locations, sampling frequencies and tests should be reduced to the
normal routine pattern based on established procedures proven during phases 1
and 2

naalsynaUmMIsan 389 Purified water system |ag 919 13E35eME 3356(A A
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Once daily for 2 weeks at each of points of use and sampling valves in pre-
treatment and treatment systems (RO&EDI). Establishing control limits for
Phase 2 using phase 1 data. Revise SOP (if required).

Test parameter Acceptance criteria

M22819M571 PQ S2ULWN

PQ/Validation Phase 1

TOC (Total Organic Carbon) - online & offline NMT 500 ppb
Conductivity - online & offline NMT 1.3 us/cm
pH - offline NMT b5-7 (for information)

Microbial content NMT 100 CFU/ml
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M289N1SNN PQ S2UUUN

PQ/Validation phase 2

Once daily for 2 weeks at each of points of use. Once weekly for water other than

PW. Establishing control limits for Phase 3 using phase 1&2 data.

Test parameter Control limits

TOC (Total Organic Carbon) — online & offline NMT 50 ppb

Conductivity - online & offline NMT 1.0 pS/cm
pH - offline NMT 5-7 (for information)
Microbial content NMT 10 CFU/ml

—i-iﬁ:-,
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Once weekly for 12 months at alternate points of use as appropriate. Test water other

M22819M571 PQ S2ULWN

PQ/Validation phase 3

than PW at frequently with risk based on Phase 1 &2 data. Test feed water quality on
monthly basis.

Test parameter Control limits

TOC (Total Organic Carbon) - online & offline NMT 50 ppb
Conductivity - online & offline NMT 1.0 pS/cm
pH - offline NMT 5-7 (for information)

Microbial content NMT 10 CFU/ml
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A. WFI if1ad¥h Qualification l44% PQ Phase I sansavibu/l#idh Final rinse Tuuaawa

o
B. WFI 613 USP 1:a2 Ph Eu 3261298msmuuadsaias Endotoxin
C. WFI 2262980LA0 lusefivhaae Stainless steel 316L
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E. Purified water ha16/u@a9n1%n15¥ Sterility test



2. W91 I LS HENGIEN LS Y Ranitidine hydrochloridE;;;
injection Ad

A. Purified water

B. Sterile Purified Water for injection
C. Water for injection

D. Sterile water for injection

E. Sterile bacteriostatic water for injection
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A. Distillation

B. Deionization

C. Ion exchange resin
D. Reverse osmosis

E. Distillation
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