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Comparative Study of The Dissolution of Locally Made

Fluconazole Capsules and Original Product
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Abstract

Fluconazole, one of the triazole antifungal agents, is indicated for the treatment of
Cryptococcus and Candida infections. Fluconazole capsules (200 mg) are commonly
prescribed for patients with fungal infections, especially for AIDS patients who suffered
from cryptococcal meningitis , oropharyngeal candidiasis , and infections of other sites
e.g., pulmonary , cutaneous .etc., which a potent antifungal agent and long-term
treatment are needed. Diflucan®, an original product of fluconazole is the drug of choice
for the treatment of those symptoms. Other locally made fluconazole capsules which are
much cheaper than Diflucan® have also been prescribed instead. This study is aimed to
investigate the quality of 200 mg fluconazole capsules manufactured in Thailand by
comparing the amount of active ingredient and their dissolution properties with the
original product. The results showed that both generic and original products complied
with the general requirements of USP and USFDA. This information can be used as a
guideline for physicians and the patients to select the more cost-effective product of
fluconazole. The efficacy of fluconazole capsules will be confirmed if in vivo

bioequivalence of the.drug is further studied.
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Fluconazole reference standard

0.1 N. Hydrochloric acid

0.2 M. Monobasic potassium phosphate
0.1 M. Sedium hydroxide

pH 4.5 Phosphate buffer

pH 6.8 Phosphate buffer

10 mM. pH 7.0 Phosphate buffer
Methanol, Analytical grade

Methanal, HPLC grade

\nzasiiauazailnsal

Dissolution Tes‘ter : USP Apparatus 1 (SR2 Dissolution Station and Validata ,
Hanson Research Corp.)

High Pressure Liquid Chromatograph (HP1100, Agilent Technologies)

UV Spectrophotometer (Model7800, Jasco , Japan Spectroscopic Co. Ltd.)

pH meter (Metrohm Ltd.)

Sonicator (Langford Electronics, Ltd.)
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Fan19én %u?‘ﬁ'wé’m?:m R ITHAR
Diflucan Pfizer Pty, Limited, NSW, Australia (B) 114921241
Biozole BIOLAB CO., LTD. C27086
Flucozole Siam Bhaesach Co., Ltd. 911142
Funa L.B.S. Laboratory Ltd.,Part. 177016
Flunco200 T.0. Chemicals (1979) Ltd. 6446001
Stalene200 Unison Laboratories Co., Ltd. 9/2/02
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1. mawlFuimnaendAny
1.1 NITETLNEITATANENIATTIY
wissnasazaruunsguglawntealiifiacudiudu 100, 200, 300,
400 uaz 500 WwWingndu/ua. Iaeld mobile phase Wlufannazans
1.2 NISFTUNANTAZANEAIDLIN
%ﬂiwﬂ’ﬂmmﬂﬁgﬂ%ﬂmu 10 uatga wnzree1aansnaNiuLduANaN T
Wuiledeatu dauatlgaulsrlfazenndanueanaged wldude ufods
mﬁ?’mﬂ’ﬂmmuﬂﬂ*’gmﬂm eAuanmimiinaasssensa 1 wALga
Fonaenfiuanasiduiledefuuda Wi B unniaenvglaunlsadszano
50 wn.ldagli volumetric flask UM 50 1@, LAN mobile phase 40 AN
11 sonicate WuLlzNAns 30 WP uaqLFULBIIRT nrRYANTazANLFaLg
wdatlulngnsasanedilédnuau 5.0 ua1dlu volumetric flask 1w 25 wa.
UFuilunmsfaesiinazanasinfaaiu
1.3 MFAATIZAUILTNN
NIRIANTRTANLNINTTIUUALAITATANEFBENIA9 0.451 membrane filter
Lot LpseiEnedE HPLC TneisuaziBanfal
Column : Hypersil ODS , 5.0 p, 4.6 x 100 mm
Mobile phase : 10 mM. pH 7.0 Phosphate buffer : Methanol
(50 : 50)
Flow rate : 1 ml/min.
Injection : Autosampler, 20 pl.
Detector : UV Detector 260 nm
Tot@nansazansdn 3 AXe (RDS < 2.0 %) udaduanimniBunnuiaavgle
unlgalusatnsenlaenf@auiiaus mean peak area 10987132 ZANEFR

8ei19AL calibration curve 1298 7azANENRTF UG IALN IR
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2.1 wirauFINaNAMFUNIMARaLN1TAZATE (Dissolution medium) 3 TinAD
« 0.1 N. Hydrochloric acid
« pH 4.5 Phosphate buffer
« pH 6.8 Phosphate buffer

2.2 Lm?‘smLﬂ?:ﬂwm@ummzmﬂlmﬁmm@gﬂumu USP Apparatus 1
Ineldiananatinams 900 ua. gouugl 37 + 0.5 ssdsadas AN
189NNTVYY 100 FRUABUIT MIAABUNITAZA"TBeINFRNTUAIUIY 6
urlga nnisazangraseniiugn 15 , 30 , 45 uaz 60 WIF lnugmans
AaTANE 10 NA. WAIMALNUAIEAINANNIBNIMNTY  NTReaNTazanEsin
2819498 0.45 p membrane filter W&t 1LAIAT1LE0EAE HPLC Taeld
ﬂmqwmLﬂ?:mﬁﬂLﬂﬁugﬁmﬁ"umﬁmiﬁ:ﬁmﬁmmﬁqmzﬁﬂﬁm AT
ﬁmmﬁqmw@utﬂmisﬁﬂﬁmmmﬂﬂm"?{mmzsi’m TnaBeuiieay mean
peak area 1BD4A1TATANEFIRLNNAL mean peak area IBNAITATRNYNAT
U wfa‘@u%\mmﬂumiﬂ:mﬂmmLﬂ’&"@mmﬂgmﬁfam‘mzﬁaumﬁumulu

JuRawnI AN A9
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RetTime Lvl
[min]

L7856 )

2

3

4

5

Amount Area
[ug/ml]

100.00000 244.06812
200.00000 481.45970
300.00000 709.92525
400.00000 955.52043
500.00000 1178.52039

10

4.09722e-1 fluconazole
4.,15403e-1
4.22580e-1
4.18620e-1
4.24261le-1

Calibration Curve

T
200
Amount{ug/ml

gﬂﬁS Calibration curve

fluconazole at exp. RT: 1.756
VWDl A, Wavelength=260 nm
Correlation: 0.99992
Residual Std. Dev.: 6.08103
Formula: vy = mx + b

m: 2.35869

b: 5.24248

X: Amount [ug/ml]

y: Area

AN 1 sanasaiesziuEannsaend g luatuelsanglauntae

: USuneumaen
, A %Labeled amount
Fan1sAn ABLNA (NN.)
Mean + SD* Mean + SD*
Diflucan 198.7 £1.79 99.33 £0.90
Biozole 208.7 £1.87 104.35 +£0.93
Flucozole 199.9 £2.05 99.95+1.03
Funa 201.8 £0.67 100.90 £0.33
Flunco200 197.3 £1.80 98.65+0.90
Stalene200 206.2+ 3.78 103.08 +1.89

*h=3
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2. meszargraseualganglaunlda
Nﬂﬂ’lﬁ‘ﬂ:@’lﬂmmﬂ’luﬂﬂgﬂﬂgiﬂmi@mLmzm"lﬂmi‘a:mﬂ(dissolution profiles) U481

wrazLTEn lAInaneRedNgiia Aa 0.1 N.Hydrochloric acid , pH 4.5 Phosphate buffer

1
=

uaz pH 6.8 Phosphate buffer uanslilumsedi 2-7 Lm:gﬂ‘ﬁ' 9-14 %mnﬂu‘?ﬁ’w%ﬁm@m
lulsewAnazensunuuiulafiguinisasaradlulilauinneiaas USFDA nande 6
e glanalasarareeanuiiinndn 85 % nelus 60 widl  daunsulBauiiaunis
avarsravenataanglauilaaresynuism lusanausazaiauazilasigusnisazans

uanal3lugila 15-17 uazans19i 8-10

199N 2 manITazAIEesewALlga Diflucan
%Dissolution™
Time,min
0.1N.HCI pH4.5 Buffer pH6.8 Buffer
0 0.00 0.00 0.00
15 89.42 + 1.1 56.45 + 22.44 BB ETEN3.27
30 98.87 + 0.74 FA.T6E 1150 90.00 £12.09
45 98.95 + 0.83 94.24 + 2.06 101.76 £ 1.62
60 100.83 +1.69 95.80 + 0.54 102.93 + 0.81
* mean WA SD 2898 6 LALTA
120
100 - . ——%
80 -

%Dissolution
D
o
1

40

20

—— 0.1N.HCI

—&— pH4.5 Buffer

—&— pH6.8 Buffer

16

30 Timemin.

707 9 nsmnisazateeesuALgs Diflucan

45 60



A199N 3 wanMsazaIuTessLALlYs Biozole

%Dissolution®
Time,min

0.1N.HCI pH4.5 Buffer pH6.8 Buffer
0 0.00 0.00 0.00
15 95.81 +5.42 81.10+1.26 85.47 £2.34
30 101.04 £1.07 90.66 £2.33 92.46 +£1.36
45 101.48 +1.18 93.49 +2.65 95.44 +2.35
60 101.29+1.10 95.33+2.92 96.75 +3.16

* mean WAz SD 193¢ 6 uALlga

120

S|

100

80

60

%Dissolution

40 -

20 =

—*—0.1N.HCI

—— pH4.5 Buffer

—&— pH6.8 Buffer

1% 10 nwnisazateredeuALlgs Biozole

1

30 Timemin.

45 60



lfl']ﬁ"N“F‘] 4 Nﬂﬂﬂﬁ‘@#ﬂqﬂﬂjﬂﬁﬂﬂuﬂﬂ?ﬂ Flucozole

%Dissolution®
Time,min
0.1N.HCI pH4.5 Buffer pH6.8 Buffer
0 0.00 0.00 0.00
15 99.25 +0.82 96.78 +1.62 101.09 + 1.54
30 99.37 +£0.75 98.16 +1.47 102.16 +1.37
45 100.09 +2.21 98.47 +1.38 102.70 £ 0.95
60 99.48 +0.79 98.63 + 1.49 102.52 +1.38
* mean UaT SD 18481 6 WALYA
120
100 = =)
i 480
S
3
@ 60
@
a .
3 40 —#—0.1N.HCI
—8— pH4.5 Buffer
20
—&— pH6.8 Buffer
04 =
0 15 30 Timemin. 45 60

51N 11 nevnsazanavesewALlgs Flucozole



AN9NN 5 HANITAZAIETBsEwALTA Funa
%Dissolution*
Time,min
0.1N.HCI pH4.5 Buffer pH6.8 Buffer
0 0.00 0.00 0.00
15 82.31+ 12.70 | 8542+ 11.61 | 92.24 + 8.40
30 92.10 = 6.00 91.30 + 4.59 98.80 + 2.82
45 94.50 + 3.56 92.46 + 3.53 | 100.06 + 4.10
60 94.59 + 3.49 93, o d 31 | 100.51 % 4.35
* mean WAz SD 189e1 6 uALla
120
100 - A A
gy
80 B
S /
3 /
8 BT or/
2 | /
) 40
—&— 0.1N.HCI
20 - —&— pH4.5 Buffer
—&— pH6.8 Buffer
0 T T
0 15 30 Timemin. 45

s 12 neimsasaeeesuALlgs Funa

14



An9797 6 wﬂmsa:mwmmuﬂﬂga Flunco200

%Dissolution*
Time,min
0.1N.HCI pH4.5 Buffer pH6.8 Buffer
0 0.00 0.00 0.00
15 84.61 + 3.63 94.17 + 1.05 | 100.82 = 1.40
30 95.13.£ 1.13 94.68+ 1.32 | 101.04 + 1.23
45 95.96 + 1.08 94,81 +4.37 7| 101.23+ 1.38
60 96.15+ 1.14 94.90:1.30 | 101.20% 1.32
* mean WaY SD 18481 6 WALYA
120
;-2 n
5
%
=
—4— 0.1N.HCI

—@— pH4.5 Buffer

—&— pH6.8 Buffer

15

30 Time,min.

45 60

navinnsazateeesewALlea Flunco200

15



FA1S9Y 7 WANITAZANLTeseILALla Stalene200
%Dissolution®
Time,min
0.1N.HCI pH4.5 Buffer pH6.8 Buffer
0 0.00 0.00 0.00
15 106.12 + 1.94 94.21+ 4.23 102.15+ 5.82
30 106.14 + 1.65 97.85+ 3.46 105.51 + 3.37
45 105.57 + 2.18 99.24 + 3.33 106.64 + 2.95
60 105.22 '+ 1.65 99.55 + 3.20 106.77 + 2.96
* mean WAz SD 18981 6 WALYA
120
100 = M
80
5
2 60
2
=®
4B ~—4—0.1N.HCI
20 —8&— pH4.5 Buffer
—&— pH6.8 Buffer
0 f . —

0

15

30 Time,min.

45

7 14 nevimsazaneaesenuaLlgs Stalene200

60

16



AN 8 wEuineunsazatreseuAlganglaunlaaresFEnsne

luansazane 0.1 N.HCI

%Dissolution in 0.1N.HCI

Time,min.| Diflucan | Biozole |Flucozole| Funa |Flunco200 |Stalene200

0 0.00 0.00 0.00 0.00 0.00 0.00

15 89.42 95.81 99.25 82.30 84.61 106.12

30 98.87 101.04 99,37 92.10 95.13 106.14

45 98.95 101.48 | 100.09 94.49 95.86 105.56

60 100.83 | 101.29 99.48 94.59 96.14 105.22

120
. 3 @
100 $ g
80
—&— Diflucan
—#— Biozole

60 -
—#&— Flucozole

%Dissolution

40
—®&— Funa

20 —®— Flunco200

—®— Stalene200
O i RS T T |

0 15 30 Timemin. 45 60

31 15 newinisazanerasenualganglauntaaluaisazans 0.1 N.HCI



18

Aeei 9 Wisuifisunisazaneaasenualgarglauilaaseanizmsinge

luansazanativines pH 4.5

%Dissolution in pH4.5 Buffer

Time,min.| Diflucan | Biozole |Flucozole| Funa |Flunco200 |Stalene200

0 0.00 0.00 0.00 0.00 0.00 0.00

15 56.45 81.10 96.78 85.42 94.17 94.21

30 74.76 90.66 98.16 91.30 94.68 97.85
45 94.24 93.49 08.47 92.46 94.81 99.24
60 95.80 95.33 98.63 93.16 949 99.55
120
100 — a
80
c —&— Diflucan
S
= 80> —8— Biozole
w
é —#&— Flucozole
A0
—®&— Funa
20 —®— Flunco200
—&— Stalene200
(BRE: T
0 15 30 Timemin. 45 60

71 16 newnisazanzzeseualganglaunlaaluasazarativines pH 4.5
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M99 10 WhsuifisunisazateaeseuaLlgaviglaunleaseifinsineg

TuansazaatiWmas pH 6.8

%Dissolution in pH6.8 Buffer

Time,min| Diflucan | Biozole |Flucozole| Funa |Flunco200|Stalene200

0 0.00 0.00 0.00 0.00 0.00 0.00
15 56:37F 85.47 101.08 92.24 100.82 102.15
30 90.00 92.46 102.16 98.80 101.04 105.51
45 101.76 95.44 102.70 | 100.06 T01:25 106.64
60 102.93 96.75 102.52 | 100.58 101.20 106.77
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gﬂ‘ﬁ 18 Chromatograms of capsule shells (1) Diflucan (2) Biozole

(3) Flucozole (4) Funa

(5) Flunco200

(6) Stalene200
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