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ABSTACT: Evaluation of Purified Water in Hospitals within Regional 5, Lower Northeast
Banjong Kitirattrakamn, B.Sc. (in Pharm.), Rumpueng Kwanpak, Cert. Medical Laboratory Technician.
Section of Drug Analysis, Regional Medical Science Center Nakhon Ratchasima,
Nakhon Ratchasima, 30000
Nakhon Ratch Med Bull 2002;26:107-13.

The objective of this study was to evaluate purified water in some hospitals within regional 5, lower
northeast of Thailand. We analyzed 120 samples of purified water prepared by 57 hospitals in this region during
October, 1998 and September, 2001. The samples were analyzed according to the requirement of USP 23
specifications: chemicals and microbial test. Ninety percent of samples were out of specification. Seventy, 2.7, and
30.3 percent did not meet chemical, microbial and both chemical and microbial requirements, respectively.

Key Words: Quality, Purified water, USP 23
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1. Purified water (PW) TAumhuigqninla

Taun13ndu (distillation), NM3NTD9 (deionized water),
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2. Water for injection (WFI) "l@’ﬁmﬁmiqmi
o o A R Y o o ~
'8 1Aaun3NAU 3B reverse osmosis 1¥d 1M UIAT o3
a A 4
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Jaquazisms

ﬁmdnﬁyﬁmi"nwﬁmm‘l‘ffﬁfimﬁumnha
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1. snuiiunsave pH) dniRdems
#359991U7U 100 Naddns ld beaker 1AW saturated po-
tassium chloride 0.3 Hiadans 111Uiam pH Taoly
pH meter

2.090 5@ (chloride) ﬁn‘i’r?;é'mmsmnﬁ}
U 100 Uadans 1oy Nessler tube YuIA 100 Had-
8n5 1AW conc. nitric acid 5 Huf, silver nitrate TS 1
liaddas a:ﬁaq’ﬂﬂﬁmznauﬁummﬁﬂﬁu (no opales-
cence)

3. Soune (sulfate) vimhiideimsases iy
100 Hadans lalu Nessler tube YUIA 100 Haddns
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(@Y barium chloride TS 1 fiadans szAnalilinny
‘ljulﬁﬂ‘iu (no turbidity)

4 uouTuidi (ammonia) ¥imirikeansaz 29
$7u2u 100 adans lalu Nessler tube YU1A 100 1ia
-88A3 1Y alkaline mercuric potassium iodide TS 2
faddas sxdoeddmaeuralmi liduniins
wasgufinaududuves ammonia 0.3 ppm 1AY
AI5IFURBINU

5. unATON (calcium) YmiTARBINIATIN-
U 100 adans 1d1u Nessler tube YUIA 100 Na-
4803 1AL ammonium oxalate TS 2 liadans veAoelu
ﬁmmﬁjulﬁﬂi’jyu (no turbidity)

6. m3vowlnen e (carbon dioxide) vimin
fideansas1981u9u 25 Taddns 1d1u Nessler tube
YUIA 50 Uaaaas 1A calcium hydroxide TS 25
finddas msazavazAvslamilowdu

7. Oxidizable substances VMIAIRBINIIATIY
$1uu 100 adans 1a’lu Erenmeyer flask Y119 250
iadAns 1AY 2N sulfuric acid 10 Tadans udAuou
1AoA 1AY 0.1N potassium permanganate 0.1 iaddns
udaduouiden1o nd Asuyiiatudedlinamy
1u

8. Total solids Y1 evaporating dish o1l 105°C
w1 2T R B lugganiwdu Faimin
evaporating dish LA 038 A meaiion 18 T
11 0.0001 A3y Yusina113 (A)

Pipet Wfidean1sasns iy 100 finddas
lalu evaporating dish ﬁﬁ?@fmﬁn"l%’ué"zm"lﬂszmu
water bath T¥uda 1 evaporating dish "lﬂan“lﬁuﬁ'a'?;
Qunnil 105°C T hot air oven w1k 1 $2Tu3 100N
vindou B3 IMH lfutudganuiu udah
lFanunseasudy tudinm ®)

WM (B)-(A) A ladeslithu 1 fiadnsu

(0.001%W/V)
Stmsouihound

1. Saturated potassium chloride solution 1wy
Tawii1 potassium chloride 10 AFY azmolni 100
fiaddns auldazaudady potossium chloride
aa'l1) AUIUNTERY potassium chloride azanylainue
nseamsazawldviafiuensiniiving 100 addns

2. Silver nitrate TS (0.1 N silver nitrate) 0¥214
silver nitrate 17.5 n3u hnindoonda 1,000 faddns
aulfazavaumuaudadniiounsulfuas 1,000
fiadans uldviaumsmiFneuin 1,000
yaqans

3. Barium chloride TS @018 barium chloride
12.0 n¥y Turidesndt 1,000 Taddns auldazai
aunua udadihuns s 1,000 iadaas iy
Tdyrafiuasiniivuig 1,000 adans

4. Alkaline mercuric-potassium iodide TS (Ness-
ler’'s Reagent) Solution A 0201 potassium iodide 10.0
n$u Tush 10 finAans floy 9 1AY saturated mer-curic
chloride solution 41 9 HAZAUTTHMURNIUNIER
aznouLYIUaBydias q liazaiu Solution B azany
potassium hydroxide 30.0 N3y 11115‘1 60 iadans mA
Busanioithninda i Solution B Auaalu Solution
A 9 uauAY 1 uaaam'um saturated mercurlc
chloride solution muumuﬂiu 200 Nadans mms
arawie Bdmsuvinasuanaznou Sudiuas
azavlafuldviamsiaiiviig 250 liadans

5. Standard 30 mg ammonia (0.3 ppm NH )

5.1 A3UNINAITALAY 30% ammonia AT
a2a10 30% ammonia 1 aaans a1y volumetric flask
1A 100 fadans Waniaunsy 100 fadans way
Widhrundgamsazaron 1 iaddas1d volumetric
flask ¥11A 100 TadaAs @i1IunsY 100 Taddns
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weu i iundagacisazawiiléin 10 iadansld
volumetric flask Y119 1,000 Nodans Mnhouasy
1,000 Jadans

5.2 1ATUUNINTITAZAY 25% ammonia YATS
2070 25% ammonia 4 a20a5 1a Tuvolumetric flask
VAR 100 Todaas @uouATY 100 Taddas Hew
Tdhfuudagamsazaion 3 iadaas1d volumetric
flask YA 100 HAAAAT @uviouAsy 100 Tadans
werulfidhiuudigamsazaeiilén 1 Saddasld
volumetric flask Y11@ 1,000 fTadans @niaunsy
1,000 Hanans

6. Ammonium oxalate TS Q2818 ammonium
oxalate 3.5 n¥u Tuinoun 100 faddas Auld
armusunuandaRhounsuings 100 Saddns
wuldvanumsiaiivuia 100 fadaas

7.Calcium hydroxide TS a$a18 calcium
hydroxide 3.0 n¥y T g 1,000 Ta33ns 1dluvan
Uarhwdetrsquusaiiussos awlu 1 $2Tue i
arunad i msuvIuasuanaznouLasudIy
msazavle iy ldviamanlivuia 1,000 Sadaas

8.2N sulfurtc acid \A sulfuric acid 60 Iadans
% ) ashuih 500 Taddas wena 3 msazaody
@inrounsy 1,000 adans Muldviafuasiadl
YUIA 1,000 Ladans

9.0.IN potassium permanganate a%aly
potassium permanganate 3.3 A3 1u1€1ﬁ00ﬂ’j1 1,000
faddns Aumsazawlszina 15 Wit danaliity
mld volumetric flask YU 1,000 Nanoas Usuls
nasI¥asy 1,000 faaaas danal¥etaten 2 u
NIDIHIU sintered-glass crucible fine porosity wuld
vianumsalidyvg 1,000 Jadaas
msdsudiugaaianiagaainet (microbial limit
test)

$0azBuA3T AT 1z USP 23 $aiide
MruaN “a general guide-line for purified water may
be 100 cf/ml” Tasniufismuadhuifiosduuziin
dmsuldsziassTanTedlostiuna lulsunnsgu
m%”uﬁmuﬂqmmmaaﬁyﬁ‘lﬁ' Smnueinulu

11ABag ) nqﬂi~mﬂ-ummsmm"lﬂ“hm‘hmmw'ls

Do

© ¢

'H?ON Ao 15 AU mi-crobial limit ¥o4 purified water

o
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HALIASTIUNIAATIAZ Y032 IN01 33 A0E74 (Souaz
30.3) $1UIUAIBENNATIVAWAY WA, 2541, 2542,
2543,
v
jovag

uaz 2544 wuthdmiuwaneHauIAsgIu
88.6, 100.0, 100.0 uaL 57.1 MUAIAY HIN
IRt ungiemsinamasgiu wuia
WATIUAIABoAR AR |

Jo130l

sinkams3smihdmiundas wuiiie
nasgugeddosas 90.8 Swunmudnyus Ise
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MmN 1 VTUIUAIDINUIT MM TUNAAVIHANIATFIUTWUAAINITTUNITATIVIAUATIEN uazthwlszanm

50MSATIVIATIEN e nAamas gumthnlszana ovaz)
2541 2542 2543 2544 NV

nae'lsd 53(44.2) 37(88.1) 1(100.0) 3(42.9) 94 (78.3)
i 5(4.2) 8(19.0) - - 13 (10.8)
uAAITLY 27(22.5) 15(35.7) - - 42 (35.0)
msveu'lroen lan 13(10.8) 10 (23.8) . - 23(19.2)
Oxidizable substance 16 (13.3) 20 (47.6) - - 36 (30.0)
Total solid 55(45.8) 39(92.9) 1(100.0) 1(14.3) 96 (80.0)
mmi‘luﬂsﬂ-mﬂ 39(32.5) 33 (78.6) - - 72 (60.0)
wonTwdio - - - - -

doyaun3s 23(19.2) 9(21.4) 1 (100.0) 3 (42.9) 36 (30.0)

Tsanennavia ) aunguaniRannany hindeulu
waw q Auveelsaneriavnaidn 1wy aoud
yamns Tenaaeu n3eaiie gunsel nnonsuenms
A1 q fiRutes

MINTWUNMUTUNGHANIATPIUMAUATINT D
i InwuRanaspIumaniligadefevar 70.0
AAUIAsTIUNIIgadIInuuisefovas 2.7 Aa
nasgumaniinazya¥iinnovas 30.3 Tememy
Remasgrumaniiguiiu 30 v defvudumedu
qa‘mmm mmmﬂmmﬂmnmmamuumsmwu
umaumminau reverse osmosxs n350 delomze ‘Vl
5o pretreatment system muwmumu

1. msnsmmmmmwmamaﬂaumﬂ’lnm 9
aanmnuuwatmmqmi‘lmmmmmsmniaaas-
Pua

2. AMINSOINTH activated carbon tHBMITARAS-
Susonmimi odae1yn1s 19411904 anion exchange
resin 14 deionize N30 reverse osmosis membrane ﬁﬁ1

f polyamide

3. msvh Whimonszdh (softening) 1NOY7Y
aadSuu Ca™ uaz Mg™
o0 lsimundeadlomariidesdiszoziom
msld msthgequaiauunioauardiudszneu dn
Tunaiadu e linfesldan | &dulsz@ngam
qaqe
1iy1f‘im%”uwﬁmmﬁﬂmmgmﬁmuﬂmu
510M5ATUATIZHNUN total solid, Aao 154, Ly
SIunsA-wa, unaIFoy, oxidizable substance, (38
unsd, miveulaoenlad uazdama Anunsgu
80.0, 78.3, 60.0, 35.0, 30.0, 30.0, 19.2 uaz 10.8
AMARL (15197 1) aungfii 1wy total solid ifin
INTZUY pretreatment system 1A Aungiiliny
ﬂaa'lseﬁﬁmmssuu‘um activated carbon UMDY
30 anion exchange resin YUADIY mmo]'?;v'n'lﬁ'wu
AL uNIAE oxidizable substance INAINTLUY
softening 1§anﬁmwn?a 91 cathion exchange resin
douanm mumgiin nuideyaunidRannzuy
msnsealildgmiinnureramsizilelfindes
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