CHAPTER 1V

RESULTS AND -DISCUSSION

&est for wuniformity of
.,.J

Bo i edient following the

In Vitro Studies

The esult
weight and cont
United States Pha and/or the British
Pharmacopoeia 19 shown in Tables 2,
and 3. The d veight variation of
ciprofloxacin t limitation (+ 5%)
and the content ‘f-f‘ i1- -Q-nt were within the
United States ' lement. 1 limits of
90.0-110.0%  of e - o d amount (United States
Pharmacopoeial . 1990). Thebefore, these

results indicated t"att var ands were pharmaceutical

equivalence. ir?Tf___________
3

‘I.

congpol the quality of tjylet manufacture, the

disintegra uﬂﬁwHW§wMﬁiﬁ were required.
The disin@ following the

British Pharmacopoeia 19%8 whichs stated film—-coated
tablea ervaﬁ n@mumql}nﬂ&r}a H distilled
water Jith1n 30 minutes. All of four brands of ciprofloxacin
tablets met the British Pharmacopoeiﬁ 1988. The rank orders
of disintegration time, maximum to minimum were D > A = B >
C as shown in Table 4. Only brand D disintegrated
significantly different from brand A did (Tables 5, and 6)

The dissolution test was carried out using the

United States Pharmacopoeia XXI1 method Il with distilled
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Table 2 Weight Variation of Four Brands of Ciprofloxacin
Tablets _
Weight per Tablet (gm)
Tablet No.
A c D
1 0.376 0.3980 0.3739
2 0. . 0.4072 0.3686
3 0.3848 790 0.3980 0.3903
4 053 3789 0.4140 0.3775
5 0. ‘ 0.3809 0.3847
6 0. D.4000 0.3759
7 0.3 0.4030 0.3934
8 0s 0.4235 0.3739
9 0.3821ff ==0.9 0.4046 0.3658
10 0.3805 0.4087 0.3879
11 Qg8 : 94122 0.3783
12 ; Ll E— E’J 4083 0.3791
13 o.i@19 EP.4046 0.3786
14 0. 39}2 0. 3788 0.4062 0.3789
15 ﬂyﬁs’a Q”E]mw EI/]E"T 0.3896
16 09 0.3790
ﬁ’ 0.3632
19 RSN INGTRY oo
0.3805 0.3797 0.3865 0.3776
20 0.3846 0.3797 0.3861 0.3848
Mean 0.3843 0.3802 0.4008 0.3802
SD 0.0033 0.0024 0.0109 0.0080
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Table 3 Percent Labeled Amount of Four Brands of
Ciprofloxacin Tablets
% Labeled Amount
Test No. —
A B C D
1 108.93
2 108.08
108.32
Mean 108.44
SD 0.44
Table 4 Brands of Ciprofloxacin
Tablet No. -- ——
E D
 AUINEIENENGT o
2 1:52 4,17
mmmm mm'mmﬁa
4 8.5
q 0
5 . o 1565 8.42
6 1530 1.87 1.40 9,33
Mean 1.42 1.42 1.31 6.95
SD 0.14 0.22 0.45 2.09
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U 11

Table 5 Analysis of Variance for Disintegration Time of

Four Brands of Ciprofloxacin Tablets

Among &groups 46,43 40.03

Source of variat J"H#,r —_ MS < | e
‘\

Within groups

- USRI

value obtained from the table

’Qﬂﬁﬁﬂﬂ‘imﬁﬁﬂﬂmﬁﬂ
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Table ©6 Comparison of Disintegration Time of Locally
Manufactured Products with Innovator's Product

(Brand A). Using Student's t-test

t value, Jdated) ‘ Statistical

Brand significance

NS
NS

t* £
s L4t P < 0.05
NS . 'signifiicant at P > 0.05

lue from the table

ﬂ‘lJEl’JVIEWITWEﬂﬂ‘i
awwmﬂimumfmmaa
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water as the medium and +the amount of ciprofloxacin
dissolved from the tablets after 30 minutes should mnot
less than 80% of the 1labelled amount. The mean percent
dissolution of ciprofloxacin from tablet at various times
was shown in Table 7 and Figuré 2. Results indicated that

all brands met the specification.

The dissolut U/// stant was obtained from

'I;‘xe_.-ﬂ orders of the mean

the sigma-minus

dissoclution rat minimum, were brands

B > € >A >D no significant

differences of with that of

brand A (Tables ' ‘g : teresting that brand
D had the less constant, although the
dissolution ra was not significantly
different from ot

There affect the disintegration

of tablets. ﬁgb‘”';,ﬂi ‘ | were the materials

and processes 'r’ such as diluents,

binders, disintE}

compression presapﬁgs and co ing ingredients espectially

the type oﬂfﬂﬂf’}%f}aﬁ%wE}qﬂj‘j(CadwalladerJQ?S'

Gibaldi an Perrier, 1975). These factors might be the

‘:::“ﬂmmmmmzrm,a gFogue i

Iubiﬂcant, compaction and

those of brands A, and C. However, this was not observed
with dissoclution test. In practice, the dissolution
rate is ¢generally t he slowest step following oral
administration of a solid dosage form, therefore the

disintegrated drug can not instantly total dissolved.This
reason explained why disintegration time of ciprofloxacin

tablet of brand D is significantly slower than other



34

(9=U) UO[3B}A8P PJUBPUEBYRS + UBABW BJIB SON[BA = B

Zv°1  + vE°SOI ZI‘E + €£1°88 61°1 4 86°L8 9E*Z + E6°90I ozclt
v6°1 + 9L°901 89°S + 9L°16 L8°T 4 90°'68 LS°2 *.9€°801 06
E2°'E + S1°'801 99°'Z + 18'06 9E°Z 4+ ¥8°06 S.Numm.o: 09
651 + v0°'601 96°'1 + EL'I6 SY°E 4 89°'C6 et mlmm.moa Sy
TZ'E * ¥lild 10z wﬂm.moﬁ OE
69°'Z + 6E°60T ‘ 1L wm.mow S2
6V'C + EV'LOW H.Nnnﬂ_ﬂw.sﬁ 0z
BY'E F 3.../ /) w.m & oe‘sor 51
mm.m + . E5%C8 T uﬂ.w_.b mm;m o1
96°C1 + 4 m.wﬁ “99°6v 5
a o~ we
o
= w m (upuw)
G C aug L
LPOA[OSS|(Q ugoBXo[Joudi)y quaouad w
nlO‘ﬂ
sq8[ge] uioBxo(joudi) Jo SpusBJg JnOy JO BYBQ UOLN[OSSyq L ©[qeBL



35

»
120 s
: 4
Y i
[a]
w
2
o
%]
(]
1‘ g

100 120

e eI ANENINEIAT e v

LRI R e T T

Key 3+ Brand A (00> , Brand B (+) , Brand C (90 ),

Brand D (A )



* 36
Table 8 Dissolution Rate Gonstant of Four Brands of
Ciprofloxacin Teblets
Dissolution Rate (hr ')
Tablet No.
C D
1 10.38 11.74
2 9.20 9,83
3 8,90 9,38
v 4 14.32 8.81
5 11,60 8.20
6 11,92 11.63
Mean 11.05 8.93
SD 2,01 1.46

: AUEINENTNEINS
ARIAATUAMINYAE
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Table 9 Analysis of Variance for Dissolution Rate
Constant of Four Brands of Ciprofloxacin
Tablets

Source of variatiofn™ Ms < Fe
Among g€roups 525 0.39
Within groups 13.54

Total
555203
(B A
a = degre
b = suubﬁA
gl = meanfiqua =
d = varianeg ratio
e =

A %EF}%HB‘VI‘}? Lot
ammnimumwmaa
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Table 10 Comparison of Dissoclution Rate constant of
Locally Manufactured Products with Innovator's

Product (Brand A){“Using Student's t-test

t value (calt Statistical
Brand comp - 5' significance
with
B NS
Cc NS
NS

"fdant at P > 0.05
e from the table

ﬂ‘lJEl’J‘VIEWIﬁWEI’]ﬂ’i
ammniﬁuumawmaa
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brands while the dissolution rate of the drug 1is mnot
significant difference from others. A1l of +the in vitro

results were summarized in Table 11.

In Vivo Studies

i 55 Analysis of loxacin in Plasma Samples

The

in plasma sampleg--i!-'

et al (1986)

ciprofloxacin analysis
the methods of Morton
(1984). A protein in

plasma was separ

vas established which

included bot iii- recovery. A +typical
chromatogram obt §£f4 the 1@lysis of the blank
plasma and plasma grr ubject taking a single

dose of a drug and inte pa 1. dard (pipemedic acid) was

displayed in Fig he rete: imes of ciprofloxacin

i

and pipemidiﬁﬁ" C tes and 1.95 minutes,
respectively. iﬁe eNn e t of ﬂahis method was 0.15

mcg/ml. A calibnfi&on curve f ciprofloxacin in plasma was

“‘°ﬂ°‘u$}‘°'3”ﬂ ﬁﬁ%%ﬁﬂﬂ‘i
aﬂmmmmn AR oo

coefficient of variation (C.V.) of the peak were estimated.
Tables 12 and 13 illustrated the percentage of coefficient
of variation of both the within run and the between
run precision, respectively, which varied randomly over

the concentration ranges.

The mean percent recoveries for pipemedic acid

.
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ciprofloxacin
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Figure 3 Chromatogram of blank plasma (a) and ciprofloxacin (I)

with pipemedic acid (II) in plasma sample (b)
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Table 12 Within-Run Precision for Ciprofloxacin from
Three Replicated Plasma Standard Curves Obtained

in the Same Day.

Concentration C.V. (%)
(mcg/ml)
0.15 8.66
0.20 7.90
0.40 1.82
0.60 7.07
0.80 2.75
1.00 2.73
1.40 1,45
1.80 .gyy%gg&: 2.26
2.20 2.64

!

rit
|

¥

AULINENTNYINS
RINNIUUNIININY
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Table 13 Between Run Precision for Ciprofloxacin from Four
Replicated Plasma Standard Curves Obtained from

Four Different Daysj

Concentration C.V. (%)
(mcg/ml)
0.15 9.15
0.20 9;11
0.40 " 8.33
0.60 7.665
0.80 4.45
1.00 3.92
1.40 6.28
1.80 5.47
2.20 8.92

AULINENINYINS
RIANTIUNRIINGAY
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and ciprofloxacin in +the concentration range of 0.2 mcg/ml
to 2.2 mcg/ml were 83.22 + 4.87 and 84.81 + 4.06,
respectively as shown in Table 14. The recovery of
ciprofloxacin was not dependent on concentrations. Only
one of the coefficient of var{ation of the standard was

10.82 whereas those of others were less than 10%.

2.

any indication of
intoxication wer arec o110y ‘ oral administration

of ciprofloxaci study.

Plasma centration at each
sampling time fro B=¥o 1 after administration of
the four brands loxacin tablets (A, B, é
and D) were ' respectively. The
plasma ciprof profile of all

subjects were =shown graphically i ﬂ Figures 4-15, The

:i::uczlasa uﬁfﬁ:ﬂaﬁiﬁ%ﬁnﬂﬂcurvej for individual
ok

The bioavailability of drug depended on both
the rate anﬂ the extent of its absorption into the
systemic circulation. The pharmacokinetic parameters which
demonstrated +the biocavailability of the drug included the
peak plasma concentration, the time to peak plasma
concentration, and the area under the plasma concentration-

time curve (AUC) (Gibaldi and Perrier, 1975). I1f +the



45
Table 14 Recovery of Ciprofloxacin from Plasma at Various
Concentrations (n=§) and Pipemedic Acid at

Concentration of 1.2 mcg/ml (n=15)

Concentration CaVi %)
(mcg/ml)
020 10.82
0.60 5.39
1.00 4,01
1.40 6.51
2.20 3.00
Mean (%) 4,79
Pipemedic -'lf;: 5.86

AULINENINYINS
ARIAATUAMINYAE
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Table 15 Plasma Ciproflozacin Concentrations from 12 SubJects Following

Administration of Ciprofloxascin Teblet of Brand A

Time {hr)
Subject No.

2.3 3 3 g 12

1.1836  0.5169 0.4561 0.1797
0.9018 0.4478  0.2957 0.1610
0.7512  0.3836 0.1688  0.0000
0.8660 0.4596 0.3104 0.1828
0.6182 0.3809 0.2921 0.1350
L7280 0.4447  0.3044  0.1610
G.3687  0.3275 0.1145
0.4086  0.2587 0.1343%
0.4499  0.2427  0.1224
0.6018  0.334%  0.1813
0.7076 0.4296 0.2285 0.1044
0.6407 0,334  0.1847  0.1377

0O~y O on e G N e

0.7865 0.4336 0.2837 0.1345
0.1566 0.0702  0.0730  0.0479

a = concentration i’:‘r"r‘tf MY
; = i e e

. Y )
Table 16 Plasma i 3 u om 12 Subjects Following
acin Tablet of Brand B

Administratigp of Ciproflox
F- L

Subject m

0.5

2.5 3 ogr 3 8 12

i
b

. 1] @ 20184 £ : 0.2540  0.1519
0 2 4 0.1 0.35 a 0.4361  0.2183  0.1540
I0OL3EEE 23041 19986 1.3339 1.0488  0.7771 0.5036 0.2236  0.109%4

§ 12205 1.7049  1,0301  0.9647  0.9138  0.7346  0.6051  0.2127  0.11kb
50,0108 L4207 L2758 1.0333  0.9382  0.6387 0.4243  0.3041  0.1302

6 0,625 1.87258 0.9898 L1216 0.9006 C.6911 0.4323 0.2876 0.1224

7 L5363 L.8%%0  1.4924 L1990 1,0305  0.8200 0.3743  0.3497 0.1377
81,3798 1,7383 1,389 1.3081 1.103¢ 0.8779 0.5832 0.2794 0.1371

§ 02,0321 1,7383  1,0852 0.7223  0.6513  0.5B98 0.2687 0.2398  0.08A3

10 1.8766  1.8736  1.1074  Q.B66T  0.7977 0.7406  0.3497 0.2876 0,147

It 21779 2.0188  1.4103  1.0722 0.8978 0.8321 0.4958 (0.3045 0.1580

12 1,176 2,7420 19175 1.5269 1.0797 0.6765  0.3006  0.2257  0,1460

Hean 1,2604  1.7435  1.3021  1,0807 0.9283 0.7376 0.4441 0.2674  0.1339
5D 0,6044  0.6141  0.4243  0.2224  0.1214  0.0807 0.0879 0.0407 0.0214

8 = concentration in mcg/ml



Table 17 Plasma Ciprofloxacin Concentrations from

Administration of Ciprofloxacin Tablet of Brand C
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12 Subjects Following

Tiae {hr}

Subject No.

3

3

8

12

= en Be g K3

12 1.1732

1.2364
0.9808
0.7310

- 1.0672

0.9386
0.8210

- 0.6083

0.7959
0.6812
0.3733
0.7066
0.8254

0.6795
0.5348
0.4191
0.5345

0.57M
0.5412

0.4624
0.4196
0.3504
0.2714
0.4361
4.3107

0.4703
0.3609
0.1809
0.2852
0.4883
0.2297
0.3592
0.2308
0.2758
0.2748
0.2531
0.2540

0.2947
0.1498
0.0877
0,1389
0.1990

0.1169
0.1517
0.1302

Mean 1.4298 B34, 609) 806 1.0390
50 0.7104 0,503 07 0.2584

0.8138
0.2158

0.4643
0.1138

0.3054
0.9918

0,145%
0.0524

8 = coneentra

pellc- USRS

\ 7 i,
Table 18 Plasms C@oflo

Administration sf Ciprofloxagin Teblet of Brand D

| Exle (lrt

Lions aom 12 Subjects Following

J-

Subject No. ) =

1.3075 2,700 1.8332 1.4397 1.1049
1,3005  {.7006 1.3609 1.105% 0.3676
0.0000 0.4615 2.8978 1.7745 0.7430
0.4492  0.8993 1.1600 11,2839 {.4783
1.4416  2.4192 L6161  1.1990  1.0939
6.9272  2.1440 1,3303  1.3749 1.0934
1,7027 2.3373  1.68%4 1,534 1.3433
1.3764  1.6268 1.3658 1.1067 0.9938
9 1.4113  2.3%60 12723 0.9243  0.832
10 1.,5029  1,9335  1.1260 1.1126 1.0572
11 0.3018 1.6802 1.9672 1.6407 1.2517
12 1.0356 1.629% 1.4533 0.9997 0.9197

QO g O en B g BN e

0.9068
0.9116
0.9860
0.8431
0.7883
0.8047
0.6400
0.6628
0.6416
1.0453
0.6242

€Ty

3

12

0.9185

0o

0.5753
0.5778
0.4773
0.5512
0.6377
0.4073
0.5734
0.3911
0.4944
0.4347
0.4900
0.3525

0.3086
0.2887
0.2434
0.3599
0.3687
0.2233
0.3018
0.2211
0.1945
0.2484
0.2758
0.1460

0.1749
0.1369
0.0828
0.1809
0.1918
0.0000
0.1763
0.1104
0.0871
0.1404
0.1431
0.0000

¥ean 1,044 1.8241 1.6060 1,2928 1.0903
SD 0.3470  0.61%6 0.4606 0.2558 0.1786

0.814%
0.1393

0.4969
0.0845

0.2651
0.0628

0.1187
0.0630

a8 = concentration in mcg/m}
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241

CONGCENTRATION (mcg/ml)

12

Figure 5 Pla !-' o f ile of subject no.2

|
foll-‘
tablets

ﬂeuﬂ%ﬂﬂv}§wmni >, Brand C (0 ),

Brand D (A )
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ing oOre adT strat

‘A

ion of ciprofloxacin
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CONCENTRATION (mecg/ml)

Figsure 6 Plas *{ ’.le of subject no.3

- ™
follo J g ore . stration of ciprofloxacin

tabletst

ﬁuﬂ’ﬂ“%W§WBqﬂﬁ Brand C (0 ),

Brand D %A )

amawﬂimum'mmaa



CONCENTRATION (mcg/ml)

Figure 7 Plasma &file of subject no.4

following ore stration of ciprofloxacin

tablets‘

ﬁyu 8‘3% Wjﬂﬁﬁl ﬂ‘j Brand C (0 ),

Brand D ( )

ammnimum'mmaa
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CONCENTRATION (mcg/ml)
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Figure 9 iy Brbofile of subject no.6
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CONGENTRATION (mcg/ml)

\7 R |
Figure 11 Plasm 5. ile of subject no.8
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Figure 12
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of ciprofloxacin
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CONCENTRATION (meg/ml)

Figure 13 Plasimé c .afile of subject no.10
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2.8
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test for differences of these corresponding parameters
examined by ANOVA were no significant differences P >
0.05), it could be concluded ‘that all four brands of
ciprofloxacin tablets were complete biocoequivalence.

4,1 Peak Plasma Concentration

The peak tration of each subject

was directiy ncentration-time curve
and showed in of peak plasma
concentrations with 2.08 + 0.52,

i.86 + 0.48, i 4+ ©0.45 mcg/ml,

for brands A, B, The rank orders
of peak plasma con t 54 e \rands G 2D > A > Bs
The test for dif ., emeng ‘ ds of this parameter
were not signific s 20-21).

452 Time

As S 2N e time to peak
plasma level dﬂlermin:- om the ﬂalasma concentration

curve of 12 subjﬁggs ranged ‘jrom 0.5-2.5 hours with the

mean valueﬂtﬂﬁa’}%ﬂﬂjﬂaﬁqﬂ‘}re 1.08 + 0.36,

0.96 + 82, 1.00 g 54 and 1:.20 i 0.44 hours,

R NI R T AN A

statistically significant differene as shown in Tables 23
and 24. However, the time +to peak plasma of brand D was
rather slower than those of other brands.

4.3 Area Under the Plama level Versus Time Curve

From +the output of CSTRIP program, the data
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Table 19 Peak Plasma Concentration (C_n_x) of Ciprofloxacin
Observed Directly from the Plasma Concentration-Time
Curve of Each Individual Following Oral Administration

of Four Brands of Ciprofloxacin Tablets

Subject No.

O U ® N O O & W N =

— e
N e
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Table 20 Analysis of Variance for Peak Plasma
Concentration of Four Brands of Ciprofloxacin

Tablets ‘ -

Source of varistion Ms < Fe
Among groups 0.18 0575
Within groups 0.24

Total
F.
a = degree
b = sun ;f
c = mean : .;‘

vari:ﬁ e i
i¥

e = F vslue obtsined from the table

ﬂ‘lJEl’JVIEWITWEﬂﬂ‘i
awwmﬂimumfmmaa
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Table 21 Comparison of Peak Plasma Concentration of 3
Brands (B, C, and D) with the Innovator's Product
(Brand A). Using Student's t-test

t value (eale Statistical
Brand significance
B NS
C NS
D NS
£T (0%0
NS |77 fednt at P > 0.05
a ] rom the table

dF

AULINENINYINS
ARIAATUAMINYAE



Table 22
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Time to Peak Plasma Concentration (t__ ) of
Ciprofloxacin Observed Directly from the Plasma
Following Oral Administration of Four Brands of

Ciprofloxacin Tablets

Subject No.

o

O W ® N O ! b w N




Table 23 Analysis of Variance for Peak Plasma
Concentration of Four Brands of Ciprofloxacin

Tablets

66

Source of variatio MS < Fe

Total

Among groups é‘\ 0.4 0.14 0.61
Within groups ,\ 0.23

o ®
I
g
3

E Eﬁﬁ%ﬂmuﬂ 103

amaﬂnimumwmaa
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Table 24 Comparison of Time to Peak Plasma Concentration
of 3 Brands (B, C, and D) with the Innovator's
Product (Brand A). Using Student's t-test

‘ \5. i/ /

t value ateulated Statistical

—

Brand comparisen ‘ significance
with

B NS
c NS
D NS
iﬁi{;%
A T
o A7
Ns | = mot stgmificent at P > 0.05

a “om the table

¥

AULINENINYINS
RINNIUUNININY
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were well described by a triegponential function. The mean
AUC as shown in Table 25 were 6.87 + 1.63, 6.59 + 2.41,
7.27 + 3.00 and 7.42 + 1.29 mcg.hr/ml for brands A, B,
C and D, respectively. Tables 26 and 27 illustrated that
no significant difference (p > 0.05) for this value of all

brands. This referred +that the amount of ciprofloxacin

’)are the same.

’kin arameters H C y b

absorbed from every formul

The

™ A

and AUC, which xamine '-l or the differences using
ANOVA and stu - . b tndicated that all test
products did n v ' - x\stically significant
differences amon . e 11.- other. Therefore, they

were considered

The ability as calculated

Jﬂ

et
relatively +to --‘xQ vt ator's product were 95.92,
e ;

105.82 and 108.07% foh'ua*"ﬂff C and D, respectively.

5. f’ff -------- - fg”acin Tablets

ng of ciprofloxacin
from tabl Ej two compartment
open mode?1 WTK nﬁumﬂ This is seen by
after reache cordentrat ion, it
decli@dﬁlaﬂnsmqu%mqa EJlowly later.

These resu]ts were the same as Borner et al (1986) and

pharmacokinetic

Bergan et al (1986) reported previously. Thus, the data
were treated according to the two compartment open
model without lag +time for obtaining the pharmacokinetic

parameters.

The pharmacokinetic parameters derived from
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Table 25 Area Under the Plasma Concentration-Time Curve
(AUC) of Ciprofloxacin Following Oreal Administration

of Four Brands of Ciprofloxacin Tablets

AUC (mcg.hr/ml)
Subject No.

8.97

—

TTR
5.56
7.99
8.93
7.01
9.41
6.67
7.04
7.29
7.27

O W © N O 0 d W N

s
N e

5.21

- fuginendmenns 12
TRANIUIAINENA Y

% EXCLUDED DATA




ol

Table 26 Analysis of Variance for AUC of

Brands of Ciprofloxacin Tablets

70

Four

Source of variation. MS < B”
Among groups 1.63 0.32
Within groups 5.09

Total
a = deg
b = suf‘;
c = mean 59
]
d =i

varianse ratio

T FITJ’ET’J‘T‘I‘EFW‘B”WEI”ITW
ammnimumwmaa
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Table 27 Comparison of Area under the Plasma Concentration
Time Curve of 3 Brands (B, C, and D) with the

Innovator's Product (Brand A). Using Student's

t-test

b value GaaleIE Statistical

Brand Significance
B NS
Cc NS
D NS

A
NS , icdnt at P > 0.05
a 1 = from the table

iF

ﬂ‘lJEI’JVIH'VITWEI"Iﬂ’i
awwmnimum'mmaﬂ
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Table 28 Absorption Rate Constant (K ) of Ciprofloxacin
from 12 Subjects Following Oral Administration

of Four Brands of Ciprofloxacin Tablet

Subject No.

c D
1 2.60 1.94
2 A7 2.94
3 1.60 1.57
4 1.19 1.10
5 2.07 2.26
6 6.61 1.98
7 2.44 2.62
8 2.53 2.32
9 4.74 3.40

10 3.63 2.82

11 : 7 ]4.31 1.64

12 4 1.73 1.86

i

- Augingndneny
T ARTANTSUITTINEA Y
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the plasma ciprofloxacin concentration-time data were
illustrated in Tables 28-33 and summerized in Table 34, In
Table 28, the absorption rate constants were presented
with the mean values of 2.29 + 1.06, 3.04 + 1.45, 2.97
+ 1.51 and 2.20 + 0.63 for brands A, B, C and D,

respectively. ciprofloxacin biological half-1life

analys:s for brands A, B, C
i 1.33, 3.64 + 1.57 and

Table 81 Statistical

determined from compart

and D were 3.62 +

3.81 + 0.93
analysis revealed were observed (Tables
32 and 33) among a = -f.f ameter.

The parameters of 250 mg
ciprofloxacin present study were
compared with (Bergan et al.,
19863 Borner et et al., 19853 Gonzalez
et al., 1984). indicated that the

values of C 5

this study were ¢greater

than those OF(:RQ according +that the

drug was f‘r‘om the gastroin-
testinal tract q ha i hiﬂ variables in these

parameters may due to the interpretation of the
difference u tﬂmjﬁﬂm ed in the studies
(ie. the erences t he weight and normal
habitq Eja im ﬁzﬂ ﬁf&] The other
pharm W Q}EI‘ riJ ;1 Ejﬂi‘ e similar to
those published earlier.
Ce In Vitro-In Vivo Correlative Study
The correlation study between the in vitro and

the in vivo parameters were shown in Table 36. The

correlation coefficients (r) calculated demonstrated that
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there were no statistically -significant between the in
vitro and the in vivo data. This indicat;d that the in
vitro parameters could not be used precisely to predict
the bioavailability of ciprofloxacin tablet.

The pharmacokinetic parameters of brand D were

not significant diffﬁq7" from those of other brands

despite of slow disint ' ablet. This was probable

due to absorptiom S e drug into systemic
—

circulation was _shewer ‘ ~ ug ~disintegration and/or

dissolution.

AULINENTNYINS
RINNIUUNININY
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Table 29 Analysis of Variance for Absorption Rate Constant

of Four Brands of Ciprofloxacin Tablets

Source of variation MS < P
Among g€roups 2:31 1.44
1.60

Within Sroups

Total
a =
b = sum’p
c = me;y@ 7 ,;‘
d = vari'“oe a E
e = F valq? obtained fro the table

ﬂ‘lJEl’JVIEWITWEﬂﬂ‘i
awwmﬂimumfmmaa
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Table 30 Comparison of Absorption Rate Constant of 3 Brands
(B, C, and D) with +the Innovator's Product
(Brand A). Using Student's t-test

t value (cal Statistical
Brand compa;;?v - : _ significance
with 7
B NS
c NS
D NS

hf 4 fnt at P > 0.05
om| the table

¥

AULINENIngINg
RIAINTUNNINYINE



Table 31

Biological Half-Life (%t
Following Oral

of Ciprofloxacin Tablets

172

i

) . of Ciprofloxacin

Administration

-

of Four Brands

Subject No.

A C D
1 3.4 5.81 4,88
2 4, 0.70 3.72
3 277 2.65
4 0,74 4,33
5 4,00 4,15
6 2.81 3.46
T 3.90 B 17
8 4.24 4,54 3.99
S 3.54 4,80 3.45
10 30 3.65 4,86
11 .';‘:"_-‘ﬁ._u;“ 4.45 2.64

o/ A J
12 389 : T 5,47 2,38
u]
¢
“r AUEANYNINYIN G
Y

AN INENA Y



Table 32 Analysis of Variance for Biological Half-1life of

Four Brands of Ciprofloxacin Tablets

78

Source of variation . Ms < e
Among groups 0.41 0.08
Within groups 1.73

Total
a = degree of fresdom
b = sum of squar:
c = meaq
d = van ,;— Y
e = F vaj'e o b = ?;ble

AULINENINYINg
RINNIUUNININY



Table 33 Comparison of Biological Half-Life of 3 Brands
(B, C, and D) with the Innovator's Product
(Brand A). Using Student's t-test

t value (calculated Statistical

Brand compariso significance

with

B NS
. 63 NS
D NS
&> €0.05, 4SEE |
NS e — significant at P > 0.05
LA T
a = rom- the table

1

rit

¥

AULINENINYINg
RINNIUUNININY
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Table 36 In Vitro-In Vivo Correlstions

Correlation df r t-value Statistical significance

Disintegration time NS
vs Dissolution rate

‘Disintegration time NS
vs C___

Disintegration time NS
vs tlll

Disintegration time NS
vs AUC

Dissolution rate y ' '_ / NS
vs clll 'I

s

e YEINENTNYINT "

TR A

vs AUC

t 0.05, 2 = 4.302
NS : not significant at p > 0.05
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