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Stability Assessment of Extemporaneous Captopril Oral Suspension

Chayanid Sornchaithawatwong”, Wattanaporn Phattanaphakdee’, Boonta Chutvirasakul’,

Jitrlada Numcharoen®, Nichakorn Tawetun®, Nawaporn Vimolsarawong*

Abstract

Introduction: The aim of this study was to test the stability of extemporaneous captopril oral
suspension (1 mg/ml) stored in light-resistant containers. Methods: The physical and chemical stability
was assessed in those suspension stored at room temperature (25-28°C) compared to those at the
refrigerated temperature (2-8°C). The samples were tested on day 0, 7, 14, 21, 28. Results: The
physical characteristics including color, sedimentation and redispersibility of captopril oral suspension
were unchanged in all conditions through day 28. The chemical characteristics were measured by pH
alteration and the remaining drug content analyzed by reversed phase HPLC. The acceptable range
of remaining drug content, based on USP criteria, was 90-110% of the initial content. At room
temperature (25-28°C), remaining drug content in suspension was out of the acceptable range. At the
refrigerated temperature (2-8°C), remaining drug content in suspension stored was in the acceptable
range (90-110%) through 14 days.The pH of extemporaneous captopril oral suspension was found to
be less than 4. Conclusion: At the refrigerated temperature (2-8°C), extemporaneous captopril oral
suspension was stable for 14 days that remaining drug content was in the acceptable range. The result
from this research can help hospital pharmacists to efficiently assign the shelf life and storage

conditions of extemporaneous captopril oral suspension.
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ladalWe (v) (Pramar et al.1992)
A5ANRWNIIIVY

PUATEIILAN

mimmgmuﬂﬂimw%a (Sigma Aldrich,
USA), methanol HPLC grade (Labscan, Thailand),
phosphoric acid 85% (Labscan, Thailand) Laz8N
Wauntlawsa (capril, Thailand) 1@ 25 Jadn3w/
Lle

méaaﬁauaﬁaqqﬂnmﬁ

High performance liquid chromatography
(HPLC) with autosampler (Thermo seperation
product, USA), UV Detector (Thermo seperation
product, USA), column C18BDS Hypersil 250 mm
X 4.60 mm, 5 ym (Thermo seperation product,
USA), iflﬁu (National, Thailand), Lﬂ%:a\‘l ultrapure
water (MAXIMA, England), te389%3 (Satorius,
Germany), pH meter (ORION, USA)
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1. msdnsransfimanzanluns
Aazinadlansa

1.1 19384 standard stock solution
ggiundlandannuitudu 1 SadnSuw/dafaas
warthidann 200 lulasdas YSudSuiasens
mobile phase i volumetric flask 10 JaRAATbe
anugudn 20 lulasnsufsdans wWisldlums
AnpnIaTIReuaNgNdedraddtiie Tzt
(method validation)

12 @nmmsmstasuulasdanain
2Uad mobile phase fia methanol: water: phosphoric
acid YNy 55:45:0.05, 60:40:0.05 LLas 65:35:0.05
1.3 Gassdeias HPLC lapriwuasninzaas
stationary phase Lf% C18 (250 mm x 4.60 mm,
5 pm) 8971137 1.0 ml/min injection volume 20 pl
wae UV detector °7i 220 nm

2. nN3AN® system suitability (The
USP 36& NF 31, 2013)
wispusIszaanaIgIwLallanda
20 laulasnsuAadans i ludieneiasds HPLC
Tapdadndwin 6 a5 fudme plate number
(N), capacity factor (k’), tailing factor ez %relative
standard deviation (%RSD) 284 peak area (PA)
UAE retention time (t ) Tapdfgansuldvas plate
number (N) A23R6131NN31 2000, capacity factor
(k) arsfienatlutig 2-20, tailing factor a3fien
#o8N11 2 WAz %relative standard deviation
(%RSD) waJdpeak area (PA) uwaz retention time
(t) aslaesnd 1%
o
3. N13AIIVFBVANYNADIVDY
3531@3124 (method validation) (ICH, 1996)

3.1 ANUANZINLIVIRD AR
(specificity) lagAanziaazasanasgivwuaila
wWiniflouiusssUsznendug winszamoein
fansaugnaanniwlalasds HPLC
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3.2 anuFuRusad1aduiFuas
wazgrsanuTuTuAlElunnsie et (inearity
and range) L3uuF1INNAIIBUALlaNTE 5-40
lulasnswAiadaas uanihlUiienzials HPLC
¥ 3 ﬁﬁagaﬁ"lﬁma%omﬂwLﬁumaLLam
ANUFNANUTIZAING pea k area (LN y) LATANN
Wutuvasssinasgiwallandawnm X) lagen
correlation coefficient (R) A13011131 0.9950

3.3 ANULABIATI093EI LA
(intra-day precision and inter-day precision)

- intra-day precision 3LA31=H
fsazansuallanSannuidudu 5, 20 waz40
Tulasn3u/fiadans vanududuss 3 61 uas
fwam %RSD sfipawuiuldda %RSD Ao
N1 2%

- inter-day precision 3LA31=H
asazansuadlanSannuidudu 5, 20 waz40
TulasnSwliaaaas vmsdamzian 3 55 uas
fwam %RSD sfiawuiuldda %RSD Ao
N1 2%

3.4 aNuNwg1vedItiiazi
(accuracy) Wansazansuallansaanuiudu 5,
20 uaz 40 lulasnsw/Asdans Aieneriens HPLC
Tevin 3 FruazduaIte %recovery laginmst
AT UaI0L1UT9 98%-102%

35 ﬂ’%mme‘ﬁq@ﬁ‘immﬁmﬂ%mdﬁ
(limit of quantitation, LOQ) 138919 MULTNT U8
ssazasuallansaudfasananududuilw
¢insignal-to-noiset¥innyu 10:1

3.6 U‘%mm@‘i‘ﬂq@ﬁmaﬁﬂw (limit
ofdetection, LOD) L3897190N0LTUTWUBI&NT
szamsunllandaudafionsonanududuilien
signal-to-noise YNy 3:1
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4.1 NILOIBULUAIVULANIZATI
Lmﬂmw‘%agﬂLLuumﬁﬁLL’mumnau (ANNULTI 1
faansw/AadaaT) we3snlasmvaiasuala
w3n 25 fadnu lalunmauzussatlesiuuas \du
inszanpgfiiananuiiunse-ang wiidu 3 an
Jd5u1a3aIn 25 ﬁaﬁﬁmﬂmgm@‘h%’waaﬁﬂ
nszan e Rfiaanuiunsa-maviniu 3 (Vimol-

[
o A

sarawong, 2012) Wuash

gaidsuzasinsrangenanaiunse-ae 3

CMC mucilage 14 mi
70 % sorbitol 20 ml
Water 5 ml
10 % Methylparaben + 2 %

Propylparaben in PG 0.8 ml
Syrup gs to 100 ml

Adjust with citric acid pH 3
(CMC: Carboxymethyl cellulose, PG : propylene
glycol, gs to : quantity sufficient to )_
guiIznay CMC mucilage

CMC 1500 14 ¢
10 % Methylparaben + 2 %

Propylparaben in PG 14 M
Water gs to 100 ml
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4.3 MINARALANUAITFNINYDIEN
m’%wLawwzmnLmﬂmw’%agmmumﬁw WUI%
ATN AUAMNAIEAITNNIINIEATIN WANTEN
PNMIFINATANBUSVDINZNE LAZNITNIZANE
frvosnspL sl wgndIuanuaIsnIwnsLall
Narvmrana1aNtdunia-a19 (pH) waz
SiaeSonazdSurmiisnddniianunie
(%remaining) laemasauiuit 7, 14, 21 uaz 28
WBUADIBILIN

4.4 mAeNArmSesazUSinmen
wavlawsafitda (%remaining)

MpeIouanizaniualla
wWiagUuuy N UTIUA NOUL LR B RN
neanpiled mnheeIsuanzaT IRy
I nunuILs Salariniy 1.25 nSw/
fnAa0T UEYBITILLATINANIZATIN TN T 250
fadnTu zvihlilamenuadlanda 200 lulasnsu
111 volumetric flask 10 1a38a3 LA1 mobile phase
Uszanne 5 Faraasuddtily sonicate USudSunas
8 mobile phase auatu (20 lulasnSu/Aiadang)
i lUnTa9k 1 0.45 um nylon syringe filter L83
113wz ée reversed phase HPLC fuinann
SopazSanmenuaulandafinania (Yeremaining)
Tuwudl 7, 14, 21 uae 28 WguiuTuusnlagend
vanTuldnasaglugag 90-110% 28905 BN Sue
(The USP 36 & NF 31, 2013)

P
MN1379N 1

' o v
mﬁmsnwmazy‘auaxn'ﬁu'lLaua“uaga
AerzideyalasldadifiFinsmu
MMIUNRAWE M IANEA1 g LLamlugﬂ%’aﬂaz @
WwannazdIWdEIUUINIAIIN §1TuNIAnm
system suitability LLaz method validation ¢
Aa [ dl = a >
umsw:wnagaﬂ"l,@ﬂ@mﬂmummmumm@mmu
LW The USP 36 & NF 31, 2013 L8z Interna-
tional Conference on Harmonisation (ICH), 1996
MURAULRZERIUMIANEIANNAIRNTNYBIEN
= a a 6 v ¥
widpnanzamwallania Jienzideyalasls
ldsunsunsadid (one way ANOVA)

NanN1IAN®1IA8

1. ms@nwanzfimanzaaiuns
Jaevisuallansa

lunsianzidnamaila reversed

phase HPLC i wuindasan mobile phase @
nlit peak 189 uatlawSausniu solvent front
1@@de dn31d11 65:35:0.05 Va9 methanol: water:
phosphoric acid uaﬂmnﬁﬁ'{lﬁm tailing factor
YT 0.982 + 0.0022 Gaviasnin 2 uae i peak
fanwozauinas sadudroensuldauinmat
(ﬁmamﬂugﬂﬁ 2 wazanT9di 1)

Na2INSURewLURIEATEIUVBI mobile phase (n=3)

mobile phase

methanol: water: phosphoric acid

retention time (tR)

(minxSD)

tailing factor

(meanxSD)

55:45:0.05

60:40:0.05

65:35:0.05

3.993 £ 0.0110

3.651 £ 0.0016

3.294 + 0.0026

0.834 £ 0.0080

0.897 + 0.0106

0.982 £ 0.0022

RNLLNG

gniltlunnmasas s methanol: water: phosphoric acid (65: 35:0.05), C18 (250 mm x 4.60 mm,

5 um) 8371137 1.0 ml/min injection volume 20 pl W&z UV detector 1 220 nm
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3.395 Captopril
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Resnonse (mAU)

3
"? 2212
E 2683
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(n) lussszaoanasgiu

225
C3
B
200 o B
5 &
175 © 2
o
2
150
3
T 125
[
w
S 100
[~}
2
o
€ 75 5
8 o B
50 o 2 © g
§ ® © =
g £ [
25 = a
0 - ~ \{/\1_ } L —r,lkl

Retention time (min)
@) lwenaSouanizariuadlansa
4 - o -
Jun 2 Tasulnunsuvasuatlanda (n) lussszansanasgn @) luseSsuawizasnuallansa

(ann:mﬂumiﬂﬂaad fla methanol: water: phosphoric acid (65: 35: 0.05), C18 (250 mm x

4.60 mm, 5 ym) 993132 1.0 ml/min injection volume 20 pl L8 UV detector 1 220 nm)
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2, miﬁmsnsystem suitability
sruuflflunisdinszkiiaane

widnzan lasilan %RSD 284 retention time W&y
peak area 28981301953 1%uAL lawSaLriniu 0.18
waz 0.53 mudndudsdiensiasnin 1 saudn tailing
factor, capacity factor (k') LLa¢ plate number
LYINNU 0.98 + 0.0141, 2.40 + 0.0325 LAz 4395.33
+ 67.21 Mudey uaasizuulunienet
uaznaduiilElunmenasdivszamsnmmanz sy
fmSunInasasil

3. N1IATVEDLANNYNABIVBIIS
31@3129 (method validation)

3.1 Specificity 3ms3aTziaanu
lawz191229 tissannuaulanss (t=3358 W)
GAFURPI Lmnaaﬂﬁnnd’mﬂiznauéuq lusnszane
GG methyl paraben (tR= 3.950 m“?']), propyl-
paraben (tR= 6.683 ‘mﬁ) Wae citric acid (tR= 4.222
W) (LLamﬁogﬂﬁ 2)

3.2 Linearity and range L&aIAIY
FNRUTIN 9NN NTUYDIENTAZA NN TIIN
watlansa (Wn% X) NU peakarea (LN y)
laodl linearity vasundlaniaoglugas

5-40 lulasnSu/ladansuazaunisunasginie
y = 17035x — 2497.5 laufidn R = 0.9996

3.3 Precision LLﬁ@Nﬂ’J’lﬁJL“?lImma
2093531 7eR swmumaaanmiugﬂ %RSD
(LEAITIANTIA 2) INMNTILATIEH %RSD V89
uatlawsa wuin intra-day precision %a8ni1 2%
W8z inter-day precision %a8ni1 2% Zadudi
pausuld uaeidERlFlunsansniienufios
asslumaianeA

3.4 Accuracy NMIANBIWLINID
SiemeifilEtanuusiudnilesaind %recovery
vosuatlandaaglugag 98-102% (@15199 3)

3.5 Limit of quantitation (LOQ)
ﬂ‘%mm‘i']qwaamiﬁmmmm’sﬁmwzﬁﬂ‘%mm"ﬁ
WATHIINAN signal to noise ratio Ay
1011 M Tueisitian LoQ vesuallania
wintu 3 lulasnSw/aadaas

3.6 Limit of detection (LOD)
ﬂ‘%mm@‘iwqmaamsﬁmmmmnwﬂﬁ AT
21N61 signal to noise ratio Al 3:1 910
myisuasiiiiian LoD vesuadlanda Wiy 1
lulasnSwAadans

A1519N 2 mwmﬁmmmaﬁ%"‘sLm'lzﬁua@ﬂugﬂ %RSD VaIkaUlanIanuaazanuL TNt

anudanaasuallania %RSD
(ng/mi) intra-day precision inter-day precision
(n=5) (n=3)
5 0.58 1.87
20 0.51 1.22
40 0.82 1.31
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P a 6 A A ] v
M990 3 NANTILATIEN Y%recovery maumﬂimwmmmazmmL°1JaJ°nu

U v a
anuNzwsasnallansa

%recovery (mean=SD)

(ng/ml) (n=3)
5 100.56 + 0.58
20 101.36 + 0.59
40 99.79 + 1.84

4. NMINAFIUANNAIFANTINUDIAN
= a
LﬁiﬂNL%Wﬁzﬂiﬂ’JLLﬂﬂI@]Wia
IMNNIINARDUAIUAITRNTINNN
naNINn I@]Uﬁdm@]ﬁﬁﬂﬁmzﬂ]ﬂd@]tﬂﬂu RSN
ﬂ’izﬂ’]ilﬁ'!‘lli]\‘lw{lEJ’]hiWUﬂW?L‘lJaEI%LLﬂﬂGﬂ'N
mﬂmwﬁ"qﬂamaxmmmiwmaumaamm:nm
tdlti =) a =) A
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