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Abstract

The objective of this study was to evaluate the stability of extemporaneous preparations
of hydrochlorothiazide (HCTZ) suspension 10 mg/ml in terms of both physical and chemical
characteristics in light-resistant containers. All HCTZ suspensions were randomly sampled and
stored at refrigerated temperature (2-8°C), room temperature (25-30°C) and accelerated
temperature (45°C). The changes in physical characteristics such as color and reversible
precipitation of suspensions were determined. The chemical characteristics were measured by
pH value and the remaining drug contents (%remaining) analyzed using a reversed phase
HPLC technique at the beginning and at 7, 14, 28 and 42 days. It was found that the physical
characteristics of the HCTZ extemporaneous preparations were unchanged in all conditions.
The pH value was unchanged in all conditions after being kept for 42 days. This study found
that the %remaining of HCTZ suspensions and the amounts of HCTZ in all conditions were in
the acceptable range (90-110% of initial content and not less than 9 mg/ml, respectively) and
were not less than 9 mg/ml after 42 days. Thus the HCTZ extemporaneous preparations could
be kept at accelerated temperature (45°C) or room temperature (25-30°C) or refrigerated
temperature (2-8°C) in light-resistant containers for 42 days with no significant change. This
information would be clinically useful to determine the optimum shelf life and storage of HCTZ

extemporaneous suspension.
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enbalasaaalynazlad (hydrochloro
thiazide; HCTZ) 1Huenililumssnenniae
mwﬁﬂa‘ﬁmjﬂ (hypertension) N1 nephritic
syndrome w3amaAimsasassinlusrane
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6-chloro-1,3-benzenedisulfonamide,6-chloro-
2-oxy-3,4-dihydro-2H-1,2,4-benzothiadia zine-
7-sulfonamide1,1-dioxide LI Chlorothiazide4
(MW 1)
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6-chloro-2-oxy-3,4-dihydro-2H-1,2,4-benzothiadiazine-7-sulfonamide
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813479337 % hydrochlorothiazide
(HCTZ) (Sigma AIdrich®, USA), sodium
dihydrogenorthophosphate (NaH,PO,.2H,0)
(Univar®, Australia), acetonitrile HPLC grade
(RCI LAB SCAN®, Thailand) 8118 @
hydrochlorothiazide (HCTZ GPO®) W16 50
NaanTudaLile LLam{ﬁm:mUmgm 3 284
FONUBFYMWANWAITAURINTH &3y

A1TULLAINLANIZATI HCTZ

in3asdauaziagainynl

High performance liquid chroma
tography (HPLC) with autosampler (Spectra
SYMTEM® $u AS3000 289u58" Thermo
seperation product, USA), Detector (Spectra
SYMTEM"® ju UV 1000 284U31% Thermo
seperation product, USA), column (Thermo®
BDS Hypersil C18, 250 mm x 4.60 mm, 5
um, USA), hot air oven (Contherm®, New
Zealand), §iin (National” 3%  NR-b53df,
Thailand), Lﬂ%‘f‘ad ultrapure water (MAXIMA®,
England), P BT 9 (Satorius®, ju AC2115,
Germany), pH meter (ORION® model 320,USA)

MSANBIENIN mm:au‘l%mﬁ LA Z‘Vf
HCTZ

1. L@38% standard stock solution

299 HCTZ @anutdutw 50 lulasnyu/
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a8aas wartidawnn 400 lulasias Usu
UIu1a 37928 mobile phase 114 volumetric
flask 10 FaRANT bAANNUEENTH 20 tulasnTu/
dasaay aldlunisfnenisasiasey
ANNONGBIIIDIATIER (method validation)

2. 1§38Y phosphate buffer pH 3 lag
%Lda”li disodium hydrogen orthophosphate
USunoe 1.56 N3N azaN8928 ultrapure water
WaIUIU pH @28 N9 HsPO, ez NaOH A
16 pH 3

3. AnwnamMIUAnwLU eI aINEIn
UdJd mobile phase R phosphate buffer
pH 3 : acetonitrile LYiNNU 60:40, 70:30 L&A
80:20

NNSANEN system suitability5
LATLNFIINEAIDNINTZIN HCTZ 20
lalasnsuAiafaas i ldiaeia833
HPLC Tapfad1d1uan 6 A59 A1uaImeen
plate number (N), capacity factor (k'), tailing
factor LLae %relative standard deviation
(%RSD) YaJ peak area (PA) LLaZ retention
time (tg) Tagenfuansldvas plate number
(N) @2386101NN31 2000, capacity factor
(k') avdienagilugag 2-20, tailing factor A3
UA1ha8nd1 2 waz %relative standard
deviation (%RSD) 184 peak area (PA) LLag

retention time (tg) AINAGRENIN 1%

mﬁ'm"ﬁ)aaumwgnﬁaawaﬁgﬁm‘nzﬁ
(Method validation)6

1. ANUANIZLANLIIVBIIDIATIZH
(specificity) Lag3LAIzAEITNZABNINTZIW
HCTZ \suruasAdsznouan § lwinnszans

P INRINITALLNAANAINNNW e LaeAT HPLC
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2. ANNFUNUTEN T ULFUATILAE
Fraanududui Il w1 (linearity
and range) lai3a919  standard  stock
solution W8y HCTZ (50 NadnIN/Nanaay)
aulaaNuNTw 5, 10, 20, 30 WAz 40
lalasnsu/Aafaas waih ldiesehens
HPLC Tagvinanuidaduas 3 6 IEEPSLLHE
Al nTALEHATILRAIANNFUN S
21379 peak area WRZAMNLINTUVBIRNT
1a331% HCTZ lawen R® Aasannnin 0.9995

3. AN TVRIITIOTN (intra-
day precision and inter-day precision)

- intra-day  precision 3tA312H
81782878 HCTZ @ NT® 5, 20 LAz 40
lulasnsu/Aindans vanududuwaz 3 0
LazA1wI AN %RSD afiwawusulada
%RSD A131aENIN 2%

- inter-day  precision 3tA312 R
81782878 HCTZ @NULNT® 5, 20 ez 40
lulasnsu/Aindans ¥nnTIeszwan 3 5
LS mh %RSD ffimaniulada %RSD
AIRBNIN 2%

4. eI nEWBNDIATIER (accuracy)
UI§1782818 HCTZ @NUNTH 5, 20 Lae
40 'lulasnsu/Aafans Jtas1zRery HPLC
Tasvinanududuas 3 61 wazAIwIm
%recovery lapinoaiunaIgInaITa lugi
98%-102%

5, ﬂ%mme‘hq@ﬁ%mﬁzﬁmﬂ%mm
& (limit of quantitation, LOQ) 138319A214
TNTUVDIFNINTAILNINTIN HCTZ UaIda
[FaT89 HPLC W& aanaaaudin

197@n signal-to-noise ¥inny 10:1
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MINAFILANNAIFNTNVBILAILNLANE
A1 HCTZ

1. MILAIPULILATLNLRNIZATIY
HCTZ ;JﬂLLuumﬁmmumﬂau (AN
10 FaAN3W/A8FaNT) L8N lasNIUaLIaEN
HCTZ 50 RafnIy 31431 6 13Q L& uwIad
il L@@Jm{mizmﬂmgm 3 UaIFNIUW
GHERRR RO ITRARE RTE R R bk IR RS R R R
ATU 30 UAFANT I@ﬂgms‘iﬁwmﬁwmzmﬂ

AT 3 1w adh

gm'@?'\%'uwaaﬁ'mizmﬂ B1EAT 3 VDY
o (~4 1 a
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water 2 UNANGT

syrupgs to 100  URRAAT

adjust to pH 3-4 with citric acid

2. gnmfltlumImesaunnund
‘NN

U1V IAILATHNLANIZAIIT HCTZ
EﬂLLUUU’HE’]LL“II’Ju@IS:ﬂE]% (ANLTNTY 10
Saansu/AaaanT) U5u1a3 30 Daaaas LAUN
FNNZENDILANG1INY 3 gnnil alay

A Y &

finaslatiaas ldud aunnidiiu (2-8°C),
DIMNAUYEY (25-30°C) URZEIAANAILIY (45°C)
anzaz 3 erodlas winansniulni
L3N (day 0)

3. MINAFOUANNAIFATNDDILN
LOIUNLANIZATIY HCTZ gﬂLLumm{mmu
ATNOK LANAIINAIFATNNIINILATN
NANTUINNITRILNAFUAZNITNIZINYA D
PINIBLI AU §IBANNAIENINNIILAT)
NI NAANULTUNIA-64 (pH) wae

AT T oAU NN HENAIARE (Yoremaining)
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Tasnagausnd 7, 14, 28 uaz 42 va9n13
LAUEUNEUALIWUIN

4. PYeNTARISesazUIuen
HCTZ ‘ﬁmmﬁa (%remaining)

1NENATBNRNIZATY HCTZ Jtluuy
NHLIBAZ NABUL I A D IR HIBNTZAN
a11aa wastidant 1 NAafdas lalu
volumetric flask 50 A888® 7 UTLUSN193028
mobile phase IUAIY (200 lulasnsu/
ERELR) nnnutiamsseaoan 1 008803
&l volumetric flask V119 10 NAFANT LG
mobile phase Uszx1as 10 8880 war1in by
sonicate USUUIN193028 mobile phase A
asu (20 lulasnsu/Aafans) sinlunsasniu
0.45 pum nylon syringe filter waarn ld3ee A
#78 reversed phase HPLC las¥inan1zay 3
§10819 AruwmidSinudedadufimae
1wSui 7, 14, 28 uaz 42 lagazaasliginia
9 UaRNTN/UARFNT wazTouazyIumen
HCTZ fin9nas (%remaining) Uo9N13LALEN
A EUAUIRLTA I@Umﬁﬂaw%ﬂé’mmg

T3879 90-110% va9LSanoaeniSueu’
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N133LATITRT By ARAT M IRILERDT YA

Jenzitayslasldaifizinsrom
§MTUHRAWEIIANINGW o uraslugiTasa:
@i’lm‘é‘mmzmmﬁmLuummgm §19IU
NNTANE system suitability L8 method
validation 3Lz AY agaﬁiﬁamﬂ%amﬁ £11)
NUNIAIZINANINIA The USP 36 & NF
31, 2013 1az ICH 1996 @1u&16L

NANIIANKN
m‘sﬁﬂ‘l:r’mm'az‘ﬁlmanmaﬂ%ﬂ’lﬁLﬂﬁ:‘vf
g1 HCTZ

lwn1sianzdarsinadia reversed
phase HPLC il WUI18@T1d2% mobile
phase Avinlw peak 283 HCTZ wannune
paunaafand laa fe Sa1Em 80 : 20
(phosphate buffer pH 3 : acetonitrile) uaﬂmﬂﬁt
£93@1 tailing factor L¥iNAL  1.118 Sevos
N7 2 Waze capacity factor LNy 9.754 9
adlugs 2-20 (@1397 1 wazmwd 2) las
1o stationary phase 1w C18 (250 mm x 4.60
mm, 5 pym) lfaa51157 1.0 mL/min, injection

volume 10 pL e UV detector"?i 271 nm

C; a 6 1 A o 1 .
M3 1 NINULABIAN 9 NNNMILUALHLURIaATI&IWVES mobile phase (n=3)

mobile phase retention time (t;) K’ tailing factor
buffer pH3 :acetonitrile (min)

60 : 40 3.340 £ 0.000 5.693 £ 0.002 1.225 + 0.004

70 : 30 3.862 £ 0.002 6.728 + 0.007 1.192 £+ 0.005

80 : 20 5.175 £ 0.005 9.754 + 0.009 1.118 + 0.001
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4.5 -
120

-5.175 HCTZ

4.0

100
3.5

3.0 1
80

25 =
E
j E 60
2.0 1 E
5 -
|
1.0+
e 20
0.5- o
[4p]
/ & i
T uy
0.0 P PR I S — o 5 <
00 10 20 30 40 50 60 70 0.0 10 20 30 40 5.0 60 7.0
Minutes Minutes
hd =
o
ﬂ) PINISKRIY YN °ll) JUNIYULDNTIZAIII HCTZ

AN 2 lasannunsuzad n) ¥NEaen 2) SLEIURNIZATII HCTZ

NNSANEN System suitability 0.001 La 8209.503 + 47.180 @MUK I1AL
szuuldlunisiiesevadaing Wz capacity factor (k') YN 9.754 +
ARNzEN aInalua19n 2 laafidn % RSD 0.009 Fardudrwausulaauinms fa af
U3 retention time LWRE peak area VBIRIT Tuz49 2-20 (@1’1‘5’10“71 2) waadNTzuulunig
¥19331% HCTZ  tviniu 0.09 wag 0.30 Az wazaaaudnldluniimaned
ANEIGUTITATasnI1 1 §awen tailing U3rBnsmw manzaudmumImasasit

factor W&z plate number LYiNNU 1.118 +

M15191 2 NaN beINNNNITANE system suitability (n=6)

parameters results (mean + SD) % RSD
plate number (N) 8209.503 + 47.180 -
capacity factor (k') 9.754 £ 0.009 -
tailing factor 1.118 + 0.001 -
retention time 5.175 + 0.005 0.09
peak area 755083.721 + 2289.881 0.30
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mimmaam»rna«gm’fawaﬁ%‘%msﬁzﬁ
(Method validation)

1. Specificity 35N13ILATIZRANAI
LAWIZ191299 11a991n HCTZ &18130uen
sanansInlsznaudu 9 Twinnszaoenla
1aeid) retention time WinAL 5.175 Wi (mwﬁl 2)

2. Linearity and range LR®IAINY
RUNWEIZHINIANNLTUT UV BIRITAZAE
¥19337% HCTZ NU peak area laslsuny
AR AB y = 38588x-12351 WAz linearity
189 HCTZ  aglugas 540 lulasniu/
T8RAGT (5 ANNTNTW) laaddl R = 0.9999

3. Precision L&AIANNLNLINTIVDS

D

AN iwmmwaaaﬂmlugﬂ RSD ¢4
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@139 3 IINNNTIATIZANLIN %RSD Wad
HCTZ & intra-day precision W8 inter-day
precision #asni1 2% Tadudivausule
P ad A =< P P
LRAITITA MG L ATANEINANULNEI0TI b1
ANTATZR
= 1 ada

4. Accuracy 3NNNIIANBINLINID
a 6’d' v 1 ) d' P=|
ATITAN TR AN WL HhaI1NT %
recovery 189 HCTZ  aglus14 98-102%
(@797 4)

5. Limit of quantitation (LOQ) L&®
ﬂ‘%mm@‘hqmaamiﬁmmsn%mm:ﬁm
USunale vinnu 3.25 lulasnIu/iafaay

TINAN signal to noise ratio 1w 10:1

A17191 3 ANUNBINTVIITIATIRWNUEAILUTU %RSD V89 HCTZ Nanudududs o (n=3)

v ¥
AN DNV

HCTZ (ug/ml)

intra-day precision

%RSD

inter-day precision

5
20
40

1.17
0.72
0.15

1.15
1.39
0.50

A13191 4 %recovery NNTAATIZR HCTZ NONaLTNTUed 9 (n=3)

ANMNDNTWYDI HCTZ  anadaduiiiala
(ng/ml) (mg/mL) mean = SD %recovery
5 5.02 + 0.06 100.80
20 19.35 + 0.14 99.12
40 39.46 £+ 0.06 101.06

NMINAFDUANNAIININVDILUAILNBNE

A312 HCTZ
IIMNNITNAROUAIINAIFATNN

MUAN LaBFINARLAZNITATLINLAIVD

W98 "l,ajwm’mﬂﬁﬂmmmmamalmwﬁnﬂ

30

RNNITVBINIINAROLAROATLHLLIANFAN 1N
RABNITINARAUANNAIFNAINNIILAY LT B
NINTMIINNAT pH  VaIeWUINbNTng
dl 1
apuLay pH 28981NNEN1ITARDATI

AN MNAFAULTWNY QIS0 5
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W aBIA2081981LATUNLANIZATIY
HCTZ suuuueniuaIuaznaw (10 Aadnaw/
1adday) My linamnniidne 9 uazszes
ANLANANABNIIATIEERIUT NI A8
N .. a o o
RIAUNELRADLAS Y%remaining  LNPUNUIN
LIN LEAIAINIT19N 6 WUINUTNIwa 180
fAYNnReued HCTZ JUuuusndhiualIn

aznauNiiungunniiie (45 C) 1AM
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amanniad (25-30°C) uazglin (2-8°C)
arlddngn 9 Daansw/diasans Lanadn
%remaining Wud’lagﬂuﬂi’ad 90-110% ARaa
JEZLIT 42 SUANAFAY LRAIINLLAT Y
Ll@aNIZATIN HCTZ gﬂLLuumﬁmmumﬂau
mmmLﬁuﬁaqm%gﬁﬁm%aqm%gﬁﬁ’am%a
diiw leduamn 42 u Tagfendsasdiaag

UIIGNLA TN

A191911 5 pH VaILLGTUNLRNIZATI? HCTZ WalALN&N1I2614 9 (n=3)

pH (mean * SD)

dn172e sample TN 0 MWNT7  N14 W28 Tun 42

QIAAMBY Tz suspension  3.64:0.03 3.85:0.06 3.85:0.01 3.86:0.06 3.85:0.02
(25-30°C) _

vehicle 3.50+0.01 3.69+0.03 3.80+0.01 3.80+0.05 3.72+0.03

diin HCTZ suspension 3.62+0.01 3.78+0.06 3.85+0.03 3.80+0.04 3.80+0.06
(2-8°C) |

vehicle 3.50+0.02 3.67+0.05 3.79+0.03 3.79+0.04 3.72+0.03

QUMY CTZ suspension  3.70:0.01 3.81#0.07 3.79:0.02 3.80£0.07 3.80+0.03

(45°C) vehicle 3.50+0.03 3.67+0.01 3.82+0.02 3.75+0.03 3.75:0.03

ci =y Qs o s t:i' A ;a a s ;a Aaa [ =y Qs o s t:i' A
MN1379N 6 ﬂ‘iﬁJ"lﬂ&@]’Jﬂﬂﬁ’]ﬂtﬂuﬂL‘ﬁﬂﬂ (URANIV/URRRNT) LazIagaztIuImwa 1818 1Y)
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