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Dissolution of Tinidazole Vaginal Effervescent Tablets by Flow-through Cell Method

LI Xi-xi',ZOU Ling-ling',HUANG Xue-li', FENG Fang"’(1.Dept. of Pharmaceutical Analysis, China Pharmaceu-
tical University, Nanjing 210009, China; 2.Jiangsu Key Lab of Drug Quality Control and Pharmacovigilance,
Ministry of Education, Nanjing 210009, China)

ABSTRACT OBIJECTIVE: To establish a method to determine the dissolution of Tinidazole vaginal effervescent tablets. METH-
ODS: The flow-through cell method was adopted, using water and citric acid-sodium dihydrogen phosphate buffer solution (pH
4.0) as the dissolution medium separately with laminar flow mode in the flow cell at 37 °C. The absorption was measured with UV
spectrophotometry at 315 nm. A similarity factor method was used to compare the similarity of dissolution curves at the flow rates
of 2 ml/min and 3 ml/min. The Weibull distribution model was used to extract dissolution parameters and statistical analysis. RE-
SULTS: The cumulative dissolution percentages of test and reference preparations were more than 75% within 20 min. The £ simi-
larity factor of dissolution curves were greater than 50 and there was no significant difference between the Weibull parameters (P>
0.05). CONCLUSIONS: The established method is simple, fast and can be used for the dissolution determination of Tinidazole vag-
inal effervescent tablets.

KEYWORDS Tinidazole vaginal effervescent tablets; Flow-through cell method; Dissolution curves; Similarity factor; Weibull
parameters
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2.1 ARHHE
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% 19.2 g, /KA AR 1 000 ml, & oKAG TPARAE . VAT Ui
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2.1.2 XFRESAC WA EIE R R RO i e JFUREZ 20.00
mg, TEFHY 43 5 E T A E 89 100 mlSHH A, 2330 oK Fikrgs
PR - 1R — S BN % R 25 L 5 ) R R S 1 200 pg/
ml A% RE LT 45 A FIB.
2.1.3 AP IR RS ARICES P EE0.00 mg,
FEW G, 43 BB F A9 100 mlEH T, 28 Bk Fkr s -k
RTEENGE PRE RS RS, TES ORIV 5V A R B

2.1.4  BERUAL T A TR RS R LT R i s D ket 2
20.00 mg A5 4R 40.00 mg ORI D5 Wiy, 43 ) & T AN TA)
A9 100 mlFEHL AT, 23 BIIK FIFP A R - IR — S AR v R E 4%
FRAT A o i s S e R 45 200 pg/mil A BL AL I £
A FIB.
2.1.5  AEHREER T A T AR A s EURER B T
ST BBORE A5 AE 5 HOB 10 mil, 28 0.45 pm B 7K P B R 5 )
A3 SR RV A8 - B3 12— L 5% o YA A R A (R
AH0.3~0.7),F25], BIf5
22 BHEWNERE

SRR e 8 b 7, B i s B T VL s T T
T 1 mm BEI R A A N, 43 ) A AL R ) K AT R -
TR — S BN GE RCA I A B, A6 B it N LA 2 3 =i s,
WREER 37 °C. W N 3 ml/minbf, T2.4.8.10.15.20.30.45.
60 min WCEE I HI T 5 4 2 mU/min B5F, T+ 2.4.8.10.15.20,
30.45.60.90 min YA W . A HIRZE 0.45 pum K P8 IFE
i JE R, SRR AR WL A3 Y6 G BE 77 315 nim I AR 2 W
BIHER
2.3 LTEMHRR
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TR AHLAL T I £ A FI B 4% 3 ml, 4351 B F AN [E 1Y 50 ml 4
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ng/ml AR D5 R T 3 B2, 1.47 I RS 7T 45U B 1,
3.5 ml, 205l B TR RN 50 ml i b, A s R - . — &L
SR WOBLAE 2, AR A I T R 4y 0 R 412,20 pg/ml A
AL I, S5 W AT 303 o T WA ASE R AL O T T A
UE FEEUE 1 ml FF UV 3 ml S OG22 e, 45 R T
#1,
25 A TRIE R RIS
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Fig 1 UV scanning spectrum
A. water; B. citric acid-sodium dihydrogen phosphate buffer solution;
1. tinidazole reference solution; 2. blank control; 3. analog prescrip-

tion solution

®1 BB T A RIRIR R ER L (n=3)

Tab 1 Membrane adsorption test of simulated prescrip-
tion solution(n=3)

e L, PRI, %
pg/ml F% 1 mlii F%3 mliEH

K 409 0 0.67
12.15 0.23 0.23
19.74 0.14 0.28

FrEEmR-ER AN i 409 0 136
12.08 0.46 0.23
19.87 0.28 0.14

R2 BHIRIRERM RS
Tab 2 Membrane adsorption test of dissolution fluid

Wb AT AMESARAIOL AT AR RO 2 (D)

s W, BEIRE (LKA, % IR ST iR %), %
min - FElml FEIml EE #%3ml
SHHI110301-1 8 042 042 0.39 0.79
15 0.49 0.74 0 0.3
45 0.53 0.53 0.25 0.76
ZHHF 1103012 8 0.76 0.76 0.32 0.32
15 0 0.85 0.39 0.20
45 0.14 0.14 091 0.36
PRk HF 110401-1 8 0.60 0.30 0.30 030
15 0.33 033 0.60 0.30
45 118 0 136 045
Bk R 1104012 8 027 0.82 0.24 0.94
15 0.52 0.7 0.7 0.26
45 105 0.79 0.40 040

TEZG 20144855 25 555 32 1



26 HKMUXRER

SCHRARAE , 22 A A B 0 e e i 2 MV R 24 2~
24 pg/ml™, B2, 1L27 TR XIS I A A 1.1.5.2.3.4.5
ml, 73 & F AR 50 ml &b, In/K e 28, il i i 1
4.6.8.12.16.,20 pg/ml PARAERNZRAS TR 1 B 2.1.27 50 F %) 1|
ERI AW B 1.1.5.2.3.4.5 ml, 23 B B T AR A 50 ml i,
TG R - Wl i — BN 28 P 2, TR BUT SR O 4068
12.16.20 pg/ml PYARAEM LA I o e IR P AR it 2
S WOGRE | DUTEE IR BE () MRS AR B WG EE () IR FR
HEA TR BT IS, 755 i el 7 7K A I 1 A Jo e 1 Tl 05 O iy =
0.036 5x—0.000 4 (r=0.999 9) ; 7EFT 15 HR - R — L4 2% iR
SRy H A s AR IR0 5 2 »=0.035 8x—0.001 4(»=0.999 9) ,
LR B i S ) T e vk B TR 4~ 20 pg/ml ¥ [l N 5 W
SR R R
2.7 RBEERR

BL2.47 T PRI )5 T, £V BETA T 3 0y, IEA T4
SNSRI WG RE . S55R LK R A RIS, RSD 431k
0.58% .0.20% ,0.07 % ; AFFIFER W iR — 4N % il s i A
A, RSD 43514 0.38% , 0.44% , 0.18 % . 32 W A Pk 25 i
R It
2.8 TREMIRE

B2, 12730 R X BRIV 4 A 1.3.5 ml, 2051 & T AN 1)
50 ml &I P, TR R 2% Tl s i s o A 00 Sk 4 12
20 pg/ml A5 B SIATR T s BC2.1.27 300 %6 B IV 4 B 1.3,
5 ml, 43l & F AR 9 50 ml S, InArGE IR - iR — (M %%

x4

TPRCAE 2%, ol A T s T R 2 991 ol 412,20 g/l 9% i
PRI T A M EESEAT 340 o B LR P OGS R T T S 2.4 7 10
TR S, T A IR R 0.2.4.8.12 h B FLR 5t
BE L GE SR UL 3. PR 3 AT UL, X A SV TR ARABL A O R A
12 h AR E o
£*3 REMKE(n=3)
Tab 3 Stability test(n=3)

o s Fohee, AT 0 hIOUOREE s, %
AR A pgm  2h  4h  8h 12k
i papins | 4016 000 134 000 067
12.05 068 114 068 046

20.08 0.14 000 000 055

BT 4003 000 067 133 133

1215 000 158 068 138

19.74 028 014 055 0.00

PG -TEIR — SN WA T 4008 000 069 000 0.69
12.02 046 023 070 023

20.04 0.14 000 014 028

BRI 4089 069 138 069 138

12.08 116 185 139 0.9

19.87 071 028 014 056

29 BHEWNE

B il (52 110301) 581 & #il57) (5 - 110401,
110402 ,110403 )3 4t , 43 A IIK TR BR-BE R — A BN g% v,
BUEE 2 ml/min 5 3 ml/min N AS [RIEBURER [0 55 1038 HR L 5
“2.1.57 0T 7 ik il £ Haat Sl VR, SR ER A 1T L4 6 R
WREW R, T3 BRA R, g R L3 4,

BHEWAEAER RRNEHESE(%,n=6)

Tab 4 Cumulative dissolution percentage of Tinidazole vaginal effervescent tablets(% ,n=06)

Eline)

TR ] A7, min

i ml/min

2 4 8 10 15 20 30 45 60 90
K 2 110301 1435 28.46 50.39 5758 70.00 7193 86.74 91.64 9352 9473
110401 1323 2897 54.27 6241 74.61 80.56 87.07 90.66 9202 9288
110402 1381 29.50 54.92 62.57 76.55 82.06 87.94 90.68 9174 92.64
110403 13.19 29.29 57.08 65.75 78.06 83.82 89.86 93.00 o411 9479

3 110301 21.46 40.09 61.71 69.20 79.78 87.12 91.62 93.29 93.69

110401 1892 4180 70.71 777 86.99 91.66 94.83 95.86 96.14

110402 1771 40.08 70.77 77.67 86.63 90.74 93.81 95.10 95.35

110403 17.61 40.44 69.97 7725 86.45 90.69 93.96 9537 95.79
FrER-HERR — A iR 2 110301 13.29 2784 5037 57.34 7039 7785 86.41 9127 9327 9440
110401 1218 27.19 5291 61.44 74.49 80.82 87.79 92.01 9359 9467
110402 1224 2741 5243 60.91 7431 80.53 87.72 91.95 9354 9465
110403 13.06 28.08 53.22 61.74 74.84 81.00 87.50 91.18 9253 9334

3 110301 20.39 8.7 62.19 7021 8249 88.34 93.02 94.61 94.97

110401 17.00 39.30 69.04 7745 86.91 90.86 93.61 94.27 94.42

110402 18.26 4026 69.22 76.88 86.56 90.97 94.15 95.23 95.53

110403 18.12 39.27 67.56 7495 84.80 89.61 93.46 95.04 95.58

2.10 fRSNAHBRS

R AL R - L 58 I AT R S0 BT, LA HIE il 39 5
Zx H I AT R AR AL
2.10.1  MPIFEFHege w2 ARE R PR ke e £
B AE B 1999 4F 38 8 & i 55 245 5 8 3R 4 7 R A AR AL -
P DIk 2 ik g s SR .l AR AT LI, £ 1H
M 3G FIAE 0~ 100, A{E A, 5 4% Hh 28 B MBI PE By, AR T
50 RETTHIE DALY, AEARTESE v, 2 LhER T S Heilil 351 (it
51 110301) 5 WF & il 57 (L5 : 110401, 110402, 110403 ) 7E 2
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ml/min F1 3 mV/min PAFP R T , 7EK FFT R - 2 — S Ah 22
PR R A i 222 S O ETFRARMUN 7 £ 1KIR
AEARA PR B30 A — SRR U , 8 435 0 1 T] B A B0 ) I ] 5 27
FeE WA 3 ml/min i, 2.4 8. 15 min 4/ ] £ A7 H T
IR 20 9% Ao A RIGEARE LA | 44 % 2 B ) S5 08 K 1
FIPEAT HOA . i R 2 ml/min i, 2.4 ,8,10, 15 min 5 /> [f]
SRV E A RIS 10% ~15% , I ILe L _E 54N sk Eak

AT H g *Eﬁ%ﬁ*ﬁ{u?H‘Jﬂ‘%&z"”:fz=5010g{[1+%
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3 (Ri= )Y ""100} (Res B HOY- BBUR 71593 T
SRR BN T 41 3) 55 R K T 50, 2B )
b2 H IR A, B2 5.

#5 MUETFATEER

Tab 5 £ values of the similarity factor

. s . BRI

R i ml/min. o 110402 110403

i 3 629 63.7 59.7
2 741 60.0 540

FERERE-DRIR — BN 3 61.7 658 69.9
2 716 7.1 705

2.10.2  BA/RSHOM T AR5 R RE S Wikl ) T 201
O T AR, SURE R Bl 7] (97 Hh DA AR L, S5 AE AR
PR 725 SR AR B AN T, T S0 4 1 b G BRI RS 2 i R
FPIARMAR BE o 2838 ) FH JRUA ZR 43 A BRSO Hh S HGHA T4
o . AR A REF () =1—¢ 7 HE T
%ﬁﬁ\ﬁ?ﬁlﬁiﬁéﬁﬁ:lnlnl%ﬂt):mln&—w—lnﬂ,iéﬁﬁﬁt
ISRBAG 2 i 2o R AR 28 T (25
11 509 FT I E]) A T,(25 9075 1 63.2 % FFs 1] ) o ZEAS [ 3
R, A B & I (GiES- 2 110401, 110402, 110403) B T
T,5 2 Hifil ] (5 110301) (Y T 1 Tl AT 582400 b7 . 4%
SRR, WA HGRA R 285 2 R 28 7 g2 X
(P>0.05), 1036,
=6 HARSETEER
Tab 6 The results of Weibull distribution parameters

. o 7 2.0 ml/min i 7£3.0 ml/min
WA Eilncs I T I T
K 110301 6.151 11.143 3445 6678
110401 5.183 9.954 2387 4635
110402 4829 9.443 2439 4809
110403 4.584 8.613 2493 4864
FERERR-BRIA — BN 110301 6.332 11.405 3513 6.529
110401 5.593 10.193 2467 4920
110402 5.600 10233 2488 4872
110403 5276 9.992 2851 5459
3 it

3.1 MiE AL

R A LA A i DR S 1] | ELA R 1) K AN
TE KRR AGE R - W R — VBN G B v 1 e R 4 2o 315
nm, 25 FHRHE I AL TEWRO, BRI R 4840 -] DL 3o
FGIE XA B TE LI R s HH B A U o
3.2 BHNRERE

CHAR BT 2] b I 408 ) (R A5 ) o e i e e 7975
H 2 I R R K AT pH 435100 1.2.,4.0 6.8 [ 28 iRy
AN, 25 RS B Vs B 250 AR YE , S
R SR E BF T P9 14 pH Sy 3.8~ 507121 it e 55 435 /K T pHL 4.0
P28 PIBLYE s A i
3.3 iR R BT 8] s AR

T B UL 7 I S B, BE BRI 16,8 .4 ml/min™ Y, &
1) i e S YT Rk 0 A R R (I sh 50 ) il rp g
SETE 4 mUmin T BORERT R 45247 5,15 .30 ,60 .90 min F12 .,
3.4.5.6 hith , ZEHE M7, G5R BN, FEIL AR i me
R 7 s A G B AR P, 5 min B BB L 4 Kk
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50% ,60 min L5 BRI H LI 5E 4. O 4 ml/min 3
BORER A S & R 2 4.8.10.15.20.30.45 .60 min. WE—H%
R , 76 3,2, 1.5 ml/min Ji s 204 R 4-5ilE . &5 47,3
ml/min JiE i T, A 60 min 5 A7 H LA 5€ %, 10 2 ml/min
1.5 ml/min 73 T, 60 min B R 6 M G725 HH i A 58 4, IR
S5 AN T A 1 IBURE RS ) o5 ZE 4K 28 90 mine ASTRIFEE T 1
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Fig 2 Cumulative dissolution profiles of Tinidazole vaginal
effervescent tablet at different flow rates
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Study on the Effects of the Implementation of National Essential Medicine System on the Operation of a
Primary Hospital
HE Lian-ying(Dept. of Pharmacy, Zhuji Municipal Third People’s Hospital, Zhejiang Zhuji 311825, China)

ABSTRACT OBJECTIVE: To provide reference for further improvement of National Essential Medicine System. METHODS:
The income structure, income and expenses balances, drug purchase and medical service were analyzed statistically before and af-
ter the implementation of National Essential Medicine System. RESULTS: There was no statistical significance in the monthly aver-
age total income, medical income and medicine income before and after the implementation of National Essential Medicine System
(P>0.05) ; the monthly average incomes of essential medicine after the implementation of the System was significantly higher than
before (P<<0.05). After the implementation of the system, income and expenses balance, medical balance and medicine balance
were significantly lower than before (P<<0.05). Before the implementation of the system, top 10 drugs in the list of amount mainly
were antibiotics, involving 6 types. After the implementation of the system, antibiotics slipped in the rankings; the top one in the
list was not antibiotics anymore. Among top 5 medicines, 4 kinds of antibiotics included decreased to 2 kinds; the types of antibiot-
ics were changed into first-line from second-line. After the implementation of the system, the numbers of outpatients were increased
significantly (P<<0.05), while the cost per capita were decreased significantly (P<<0.05). CONCLUSIONS: The operation of the
hospital is influenced by the implementation of National Essential Medicine System, which promote rational use of antibiotics, im-
prove the quality of medical service and reduce the cost of patients. But it doesn't change the situation of “feed the hospital with
medical charges”. Furthermore, the profit for hospital is reduced. It is suggested to optimal essential medicine policy.

KEYWORDS National Essential Medicine System; Management; Hospital; Operation; Influence
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