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Abstract

The Stability Assessment of Extemporaneous Preparations of Acetazolamide of The Queen Sirikit National
Institute of Child Health (QSNICH)

Wannakon chuemongkon'*, Chayanid Sornchaithawatwong'*, Labhpika Chiangthien', Wonnipa Thongsong'

IJPS, 2013; 9(3) : 123-131

Introduction: The study determined physical and chemical stability of extemporaneous preparations
of acetazolamide suspension (10 mg/ml) in light-resistant containers. Materials and Methods: All acetazolamide
suspensions were randomly sampled and stored at refrigerated temperature (2-8°C), room temperature (25-28°C) or
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 analyzed using reversed phase HPLC at 0, 7, 14, 21, 28 and 42 days. The acceptable range of
remaining drug content was 90-110% of the initial content. Results: It was found that physical characteristics
and pH of extemporaneous preparations of acetazolamide were unchanged at all conditions on keeping for 42
days. Drug contents remaining at room temperature (25-28°C) and refrigerated temperature (2-8°C) were in the
acceptable range through to 42 days. At accelerated temperature (45°C), drug remaining in all suspensions was in the
acceptable range for 28 days and then decreased less than 90% of the initial content. Conclusion: The
extemporaneous preparations of acetazolamide can be kept at room temperature (25-28°C) or refrigerated

temperature (2-8°C) in light-resistant containers for at least 42 days with no significant change.

Keywords: acetazolamide, extemporaneous preparations, suspensions, stability
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VNI lafinaespalugduuusafoumanizay (extem-
pzifaen lmaunes (acetazolamide) g poraneous preparations) 3% LueNiATHNLANIZATI
aanqw%rl,'ﬂu carbonic anhydrase inhibitor ﬁwamuqu acetazolamide 1%3‘1JLL‘LI1Jmﬁ’u"'ﬁ;amw’mmﬂau Lﬁ;a
mndsasnadlusmouaziismstvdeidaea:  wilidgmnssSmseludn gm@‘iﬁuﬁl,@ﬁw%wuaa
lunsdifinsdmaswannmatiefiound uadldfinmih sueSpuanizama acetazolamide lifigasnasgu
acetazolamide snlFlwdnmesnmnnzvaluliafe  swualiFaaulundoiiudg uadumswawtu
ﬁuauaaé’maﬂﬂﬂﬁwaaﬂmsﬁw cerebrospinal fluid  ananwnanmsmandTnssulasndnslsanenunaiie
(CSF) AfiaUn@ (Batzdorf, 1976) Snwlsadafulasdl  lfiamzamialuszoziiandug muasunlugduuy
HARANTIET9 aqueous humor ¥ilkaudulugnen prhuruasnawienaiaiymaenalinfivasen
809 (Sabri and Levin, 2006) annnzuanlulsailas  edsuanzamftedsudwienaiiwly Sesonali
funan wazSnmemstnussiiefifionnsuanves  elifidszransawlumsinsd v inadmddy
piulusandas udu udnmsldlwdnwuigmenaly  aassnnin 10% WerfisuivdTinmSudu
F=aINWNILSINTEN Lﬁmmnuﬁ@lﬁm‘ﬁ acetazolamide acetazolamide amaé’a"l@i”dmiuamazﬁamu
1%1]‘5:!:‘/1?1"[1’1ﬂﬁﬁi’mﬂ’]&lmW’]:EﬂLmuEI’]Lﬁ@L“/i’]‘lfu 9 1Junsa-and (pH) iy 1-3 uaz 8-12 uaziiialisen
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msAnsaNuaIFAnaadeziFaa loanan Uﬁﬂ%gﬂ LULUAIUUANIZATI?

IR TUFINMNANUAITFUMI T B
ATTUAN LTONIAR UAZAME

hydrolysis lélugnisidudns Tasaon ngudlad
vo981 lhilu nduiefin (5-0:81u-1,3,4-thiadiazole-
2-sulfonamide) waznNIABTEAN @"ﬁgﬂﬁ 1 lagUgisen
”andnamﬁ@vlﬁhﬂLﬁaagluanwa:ﬁﬁLLaa wInANNTan
fuen

[
=

AAYUINNATLHONRAN LI LLﬁﬁoquuﬁayadwﬁwaM

nIedn (Alexander et al., 1991) a1InguLtaiiud

—

=<

6 A a Qf o a ] = 1 |
Mdszasdnsalgndmandringesngls udtaindu
astwtlaunlidasmsliifedulusnesouianizand

N— hydrolysis
E——
NH
H3COCHN s SONH HoN
gﬂﬁ 1 YN0 hydrolysis 284
% 6
agilszden

Lﬁ;aﬁﬂuﬁm’mmaﬂﬂwmaamm?&mmww:
aTnezifaa loaunea madamﬁ'uqmmmﬁml,m“ma
umiw%ﬁﬁﬁﬂfﬁqmwgﬁma 9
ABANHUNIIIVY

PIUATAITLAN

81341933 1% acetazolamide (Sigma
Aldrich®, USA), sodium dihydrogenorthophosphate
(NaHZPO4.2HZO) (Univar®, Australia), acetonitrile HPLC
grade (RCI LAB SCAN®, Thailand) g3l acetazolamide
(Diamox®) TU1@ 250 UN.GaLRA LLazﬁmi:mﬂmgm 1
VOIFMTUFVNWLANUAIT AU TH dwTudnTuen
LOILUNLABLANIZAI acetazolamide

\n3asiiouaziaqainsal

High performance liquid chromatography
(HPLC) with autosampler (SpectraSYMTEM® ju
AS3000 283U35N Thermo seperation product, USA),
Detector (SpectraSYMTEM® ju UV 1000 2a4u3sn
Thermo seperation product, USA), column (Thermo®
BDS Hypersil C18, 250 mm x 4.60 mm, 5 um, USA), hot
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FariudefisnduasneBefidasiimsdneanuasanin
28IENLATLULANIZATIA acetazolamide Iﬂuﬁagaﬁ"lﬁ
mﬂmﬁ%ﬂﬂ%@ﬁmzmmmﬁwvlﬂ‘l:ﬁjlumiﬁmmmayuaa
BUAILULRNIZATIA acetazolamide TIUTIANBIFNNIE
Amunzanlumafiveeiouaniza acetazolamide
LﬁﬂﬁLﬁﬂﬂ’J’]&lﬂaaﬂﬁﬂLLﬁﬁjﬂ’lF_I wananiifeteluns
u’%miﬂﬂﬁﬁﬂaﬂﬁdwy“’fuﬁﬂﬁw

N——=N

N
s

+ CH;COOH
SO,NH,

acetazolamide Aign11z@14

air oven (Contherm®, New Zealand), (ZTLSM (National® i;u
NR-b53d1, Thailand), Lﬂ%‘m ultrapure water (MAXIMA®,
England), 1730953 (Satorius®, 31 AC2115, Germany),
pH meter (ORION® model 320,USA)

ada a o
35n1s@n¥1IVY
1.

31A31¥ acetazolamide

ns@nwran1zituanzanlnnig

1.1 1@38¥ standard stock solution V84
acetazolamide AMULTNTH 2.5 NAANITW/AARIAT UA?
fidaun 1 fafdas USudSunasaag mobile phase
14 volumetric flask 25 faddaslanuLuLy 100
lulasnsu/iiadaas ialdlunsdnsnminmasauany
ONABI28I3TIATIZR (method validation)

1.2 @3au phosphate buffer pH 3 law
%Lam‘s disodium hydrogen orthophosphate U1t 1.56
NINAZANEG ultrapure water LRIU3U pH @78 N34
H PO, uaz NaOH auld pH 3

13 dnwwansiwasnulasdansiuves
mobile phase fia phosphate buffer pH 3 : acetonitrile
LWL 60:40, 70:30 WAz 80:20
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2. N1sAN® system suitability (The USP

31 & NF 26, 2008)
m’%wmsazmﬂmmgm acetazolamide

30 lulasnSu/Aadans shlieevarsds HPLC lag
Sat1smn 6 A%s FwImen plate number (N), capacity
factor (k’), tailing factor ez % relative standard devia-
tion (% RSD) vadpeak area (PA) LLaz retention time (tR)
Taseiwonsulduas plate number (N) A238AuNNAIN
2000, capacity factor (k') miﬁmagﬂwﬁ’m 2-20, tailing
factor A33eNkaNIN 2 LAz % relative standard devia-
tion (% RSD) vadpeak area (PA) LLaz retention time (tR)
AIlAINsNI 1%

3. N13A3IVFBUAMINNGNADIVDIAD
a1z (method validation) (ICH, 1996)

3.1 ANaNIL91e992a93 55T

(specificity) I@U%Lﬂi’]:ﬁmiazmElmmg’m acetazola-
mide Wouiuasilsznoudug ludhnszansgninanansa
ugnaanannule lagds HPLC

3.2 ANNANAUTILIILT LT UATIUAS
TR T VT AT un 35 1A 129 (linearity and range)
LA3BNEIINIAIIN acetazolamide 10-50 lulasn3a/
183805 udin A zddy HPLC vh 3 81 hdaya
AlFana I UATILRAIN NN FURUETZWINS peak
area WaTANUNTUVBIFITNINITIIU acetazolamide
lagdn R? aasannnin 0.995

3.3 ANUAEIATIvaIITaIATIEN (intra-
day precision and inter-day precision)

- intra-day precision 3LA1LH
§178288 acetazolamide ANNLTUTH 10, 30 WAz 50
Tulasn¥wiadans fenududuss 3 1 uazduim
@1 %RSD sfiawsulada %RSD astiasnin 2%
- inter-day precision 3LAI1LH

§1982818 acetazolamide ANNITNTH 10, 30 WAZ50
Tulasn¥w/dadans maiemzis 3 Su uazdnuio
%RSD ffvansuldda %RSD Aaviannit 5%

3.4 ANNuIBENVaIITIATIEA (accu-
racy) W&1382aY acetazolamide AINNLINAW 10, 30
uaz 50 lulasnSuAadaas Aemzials HPLC lasvin
3§71 WAZFWITA % recovery lasinuaianasguaisag
29 90%-110%
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35 ﬂ?mmei"vsy@ﬁ'ﬁﬂﬂm’mﬂ?mmylw”

(limit of quantitation, LOQ) 1399190 MNITUTHD B

s3avanpacetazolamide udRaNTINANWTNTUALY
¢ signal-to-noise L¥INT1U 10:1

4.

LBNIZAIT acetazolamide

NMINAFIUVANNAIIN TNV DI NATYN

41 NILOTPUYIUNATIULANIZATIN
acetazolamide gmmumﬁnumumnau (MU 10
Faan3u/Aadans) o3uulaumIualiagn acetazolamide
250 Sadnsu laluanadon Lawﬁwnszmﬁmgjm 1 289
amﬁ'uzgmmwLﬁﬂLu&'amaumﬁ%ﬁwﬁﬂ%mmmu 25
Uadaas I@ﬂg@i@iﬁ'waaﬁwm:mumgm 1 flugisil

g UBasiNIzaNLEgas 1 Basain
qmmmﬁnuﬁamﬁumm%ﬁ

CMC mucilage 14 Ua8aeT
70 % sorbitol 20 HaRANY
Water 5 JaRaeT
10% MP+ 2% PP in PG 0.8 ¥afaay
syrup gs to 100 NaHANT

42 gnznlglunisnasauaiung
AW 1NPIALUATIUANIZAT acetazolamide FUULY
gNILVIBAZNAY (AMALTUTH 10 TaRnIN/AafaaT.)

o

U30197 25 UaRaaT Lﬁuﬁamq:aqmugﬁlmn@m W

i
3 gunpdl Talavlfinefludiaad laun gungfigiiu

AL
(2-8°C), gmanniviag (25-28°C) uazgmnniLis (45°C)
8nzar 3 MadndlasiuninaueBuduiuwusn (day 0)
43 NIINAFILAIINAIRNINY DI
LATHNLANIZATIN acetazolamide JuuupRILIN
Aznan lagAMUAIFAINNIINILAN RINTMIIINNT
FUNAFUAZNNTNITZANYAIVDINILLTLVEN FINAIN
adgnumatail Aasamanadranaidunsa-a1e (pH)
a [ 53 a =) . .
waLIANzASouazUSuNMENAIAED (% remaining) Lo
nagauInd 7, 14, 21, 28 uas 42 AgUAUIULIN
a 6 v a
4.4 p1valaTzRnITegasUIu e
acetazolamide 7LwRe (% remaining) TNEUNATLULANE
7317 acetazolamide JULUULNUNLYIUAZNDUNINDEN
WalkienTzaedlled ua3sthdawn 1 Jaddas 18
14 volumetric flask 25 Hadaa3USULUSV9Id28 mo-

bile phase 3uasU (800 Mlasniw/aa.) aniutia
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atuf 3 n.g. - 5.0, 2556

msAnsaNuaIFAnaadeziFaa loanan Uﬂﬂ%gﬂ LULUAIUUANIZATI?

IR TUFINMNANUAITFUMI T B
ATTUAN LTONIAR UAZAME

fsazansan 1 Jaddas lalu volumetric flask w1
25 ¥a. L@N mobile phase Uszunas 10 wa. waniinly
sonicate USUUSu193678 mobile phase auasy (32
lulasnswAasans) inlunsasniu 0.45 pm nylon sy-
ringe filter wan¥N lU3LA =@ reversed phase HPLC
AN TouazL/SuNmen acetazolamide instnae (%
remaining) TwIufi 7, 14, 21, 28 uas 42 [isuALTwLIN
I@umﬁﬂau%'uvlﬁmsagiuma 90-110% wadt3unmen
(36 (The USP 31 & NF 26, 2008)

M3hazddayauarmsiianatoya

AanzidayalasldafidiGinssamwdniu
NRAWDNNIAN©N6N9 Ltamlugﬂ%?aﬂaz AiaRDuazEIW
Lﬁﬂdmummgﬂu FnSunsans system suitability
uaz method validation aa:”“:mmzﬁﬁagaﬁ"lé%mﬂ’%w
WBUAUNIaI UM NINIH The USP 31 & NF 26, 2008
WAz ICH, 1996 aNN&NGL

FO

|

80

4, 1384

504

b=}

n) sl%ﬂ']iata']ﬂﬂl’lﬂig’]%

40~

iy oF Ay

<l

Al

20 a0 £ “&o

£ 290
MAlREtes

mV ormal)

NANIANBIIVY
1.

31A312% 81 acetazolamide

ns@nwran1zituanzanlnnig

lumsienzimsimnadia reversed phase
HPLC i wu318@31871 mobile phase 7113 peak w4
acetazolamide LenfU solvent front 6@ fa daTEIw
80 : 20 (phosphate buffer pH 3 : acetonitrile) uaﬂmﬂﬁ
fafen tailing factor YNy 1.22 Gekasnin 2 uasildn
capacity factor (k') ¥infiL 7.09 + 0.005 &9iludnsausy
ldauinmat arsagluzag 2-20 (gﬂ‘ﬁ 2 uaz an199i 1)
lawls stationary phase 1w c18 (250 mm x 4.60 mm,
5 uym) 803153 1.0 mL/min 1% injection volume 10 pL
uazr Uv detector“?i 265 nm

a0+

41 35acetaelamide

74
2) TungaSsaanizasa
80
acetazolamide

S50

ELE

364

20 4

)iz

1.0 20 70 40 50 €0
Minite's

Eﬂﬁ 2 Iﬂi&l’]I‘Y]LLﬂill“]Jﬂd acetazolamide n) 1%&’15613&'1811']@]53'\% U) 11/LEIWL(§1%EI§JLQW’]$QTTJ acetazolamide

A137199 1 WawaINSURawUUaIda I8 I1UVaY mobile phase (n=3)

mobile phase retention time (tR) capacity factor(k’) tailing factor
buffer: acetonitrile (min)
60 : 40 3.00+0.0005 4.99 + 0.0006 1.14 + 0.0075
70 :30 3.29+ 0.0015 5.57 £ 0.003 1.22 + 0.007
80 : 20 4.13+ 0.0024 7.09 + 0.005 1.22 £ 0.0011
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2. msAnm system suitability
sruunlFlumsensditdanunanzas

MIHalAN19N 2 lauidn % RSD a4 retention time

factor Waz plate number L¥iN11U 1.22 + 0.0011 LLaz 8636
+ 19.32 aNdeU waadsdnsruulunisiased was
AadNINLITIUMIITNARaIRNUTEANTA W RNz aNERSY

LAz peak area VaIFNININIFIU acetazolamide WAL mMnaaash
0.06 LAz 0.27 MUSAUTINARBENT1 1 §I16N tailing
A137197 2 WA bAINNNNIANEN system suitability
parameter results % RSD
plate number (N) 8636 + 19.32 -
capacity factor (k') 7.09 £ 0.005 -
tailing factor 1.22 £ 0.0011 -
retention time 4.13 £ 0.0024 0.06
peak area 925363 + 2526 0.27

3.
31A3129 (method validation)

N13037948UANYNABIVDIAD

3.1 Specificity 33n173tA5=RiAN
laWzianza9 1ile9ann acetazolamide sWNTALENBEN
mnsmdsznavdungluinnszanoenld Tagdl retention
time WAy 4.135 Wit (17 2)

3.2 Linearity and range LRAIAINY
FURHTIZNIIAN U TUT U IFIINZAINIATFIW
acetazolamide MU peak area Iﬂﬂﬁawmimmg’m fe
y = 31000x - 6248 LLaz linearity ¥84 acetazolamide ag’
luz4 10-50 lulasnSu/iiadaas lasildn R? = 0.999

3.3 Precision U&AIANNLAEIATIVEIIT
Fieaned nonurssanulugd %RSD FaaTef 39
MIUATITANLIN %RSD Va4 acetazolamide 3 intra-day
precision %8N 2% W&z inter-day precision %agnin
5% Galudfwensvld uaasindsildlunsanend
anufissasslumsinnes

3.4 Accuracy 3NTNNNTANMINLINIT
el danuudndniiasand % recovery 289
acetazolamide ogjlut39 90-110% (Fam31sfi 4)

3.5 Limit of quantitation (LOQ) U3 muen
q@r’uaamﬁ”immsnmaﬁlmﬂ:ﬁﬂ%mm‘lﬁ NINIUIN

128

f

1 signal to noise ratio NAALYINAL 10:1 3MNN3ITLATI
i

1 LOQ 2849 acetazolamide wviniu 0.7 laulasnIu/
Uadaay
4. MINAFOUAMNAIENINYDILUNAIN

LBNIZATT acetazolamide

PNMINAFOLAMIUAIRNTWNIINLNIN
lagFINARLAZNITNTLINDAIVDINIEN LUNUANT
Lﬂ?iwuﬂmmomzjmwﬁnnamu:maamsmaaumaam
JLUIMRANEN §IUMINAFALANAIENINNNLAS
WeRasanand pH VBILIWUIN Tigmsiasnudas
pH °uaamnﬂamamaamﬁ’mnmﬁlﬁmaamﬁuﬁu @9
a7 5

ewidadissaisuanizaIng
acetazolamide gﬂLLuumﬁmmu@zﬂau (10 WadnIw/
UadaaT) ﬁl,ﬁu"lfs”ﬁqmwgﬁ@m 9 L ot
Fn9U WNIATZAA % remaining ABLADTULIN UEAI
51'\‘1@1’15’1\117; 6 WUi1 % remaining U84 acetazolamide
suuuy sinuIuazNa ﬁl,ﬁuﬁqmﬁgﬁﬁaa (25-28°C)
waz g (2-8°C) fiehag s 90-110% AnaaTzziIa
42 uiinasey uazluwliufiasdon 9anas &My
acetazolamide suspension ﬁLﬁUﬁqm%gﬁLid (45°C)
§i % remaining agjlug29 90-110% 1luiaan 28 T uaz



2. INFTIMEASIRY ﬂ’]iﬁﬂ‘kﬂﬂ’ﬂuﬂ(‘lﬁﬂ’]wmE]Ga:L‘fIﬂﬂ’]I“]ja’lﬂJ’lﬂﬂﬂ%gﬂ LULUAIUUANIZATI?

: : o = , a aa
9 9 atJuf 3 n.8. - 5.9. 2556 VFDNUUFVNINLANLAITIANWINTY

AIIHA LTDUIAN LAZATE

WRIIN 28 % % remaining AAHBENIN 90% URAIIN 42 Tu LLa:Lﬁuﬁqmmgﬁﬁﬂﬁtﬂunm 28 Ju lapfien

BLAIUNLRNIZATIY acetazolamide E‘]J LULRNEIUIN §9R98ANULTINNLN AT

AzNOU mmﬁmLﬁuﬁqmwﬂﬁﬁaaﬁ%a@ﬁu Ienduwan

a13197 3 anufisinsvesitiensiuaatlugy %RSD V84 acetazolamide fianuidudueng g

AN NTBIacetazolamide (ug/ % RSD
ml) intra-day precision inter-day precision
10 0.23 4.83
30 0.27 1.24
50 0.53 1.12

A13197 4 HANTAATIZR % recovery U84 acetazolamide AAMNTUTUANNTUT AN

) . = V) [
AMNLVNVNKYDY acetazolamide mwwuw%ﬂmvlﬂ

(ng/ml) (Mg/mL) mean = SD % recovery
10 9.41 + 0.02 94.07
30 29.51 £ 0.08 98.38
50 49.67 £ 0.26 99.34
(ﬂ’]i’]dﬁ 5 NAN1YIA pH 28381 acetazolamide suspension
pH (mean x SD)
an1e sample Tuil 0 w7z wii1a w21 Twi2s il 42
aMnBNANNRDY  acetazolamide
b “ 4.90+0.03 4.83x0.06  4.92+0.01 4.94+0.07 4.93+0.06 5.05+0.02
(25-28°C) suspension
vehicle 4.20 4.30 4.23 4.32 4.22 4.39
ﬁlﬁ% acetazolamide
4.98+0.008 5.05+0.06 5.12+0.03 5.08+0.07 5.09+0.04 5.03+0.06
(2-8°C) suspension
vehicle 4.25 4.30 4.28 4.20 4.23 4.30
amunaLse  acetazolamide
h * 4.91+0.01 4.81+0.07 4.87+0.02 4.87+0.02 4.83%0.07 4.97+0.03
(45°C) suspension
vehicle 4.25 4.18 4.23 4.24 4.30 4.30
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= a ¢ 1a 9 o o A A . . -
M1F191 6 NANTILATITRUIN AR WNLANAVBILN acetazolamide suspension (% remaining)

% remaining (mean = SD)

dne Tuit 7 uil 14 Tudi 21 Tufi 28 Tuil 42
amwniAnay (25-28°C) 97.87+357  98.81:3.13  97.97+0.93 95531538  93.24:2.10
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