CHAPTER 1V

RESULTS AND DISCUSSION

In Vitro Studies "//
ds of gemf ibrozil

capsules were ‘b;i::xf‘*the requirements as
. s | ial W "

specified in lONogra; of the United States

Pharmacopoeia XXI macopoeial Convention

Incs 4 1880) . are shown in Table 2.

Each of +them e Te :a”‘t for weight variation
within the ran Lirimitl, weight (+ 15%). The content

_:r"-‘ ".I“'

of active ingred en-u—- sayed products were within

the limits of -

DisinteE}atl-

capsule qualatyi‘ ntrol gecause disintegration must take

e befﬂ uﬂ’.] %ﬂ%@;&ﬂé}ﬂ"ﬁ the capsule cen

dissolve and be absbrbed. brand dxsxntegrated

v W7 SR 8 WA NI Broee senee

Pharmacopoe1a XXI! (United States Pharmacopoeial Convention

an mnpor‘t.ant attribute of

Ine, 'y 19309 as general requirement for hard capsule.
Disintegration +time ranged from 7.86 to 9S.44 minutes.
The rank order of mean disintegration times were brands
B AT IE > B Statistical comparison, as shown in Tables
3 and 4, indicated +that only the disintegration time of

brand B was longer than that of brand A (p < 0.05) meanwhile
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those of +the other two brands (C anmd D) was not.
However, the differences in disintegration times of drug-
products appeared to be less importants for drug availabi-

l1ity since it was just a process of drug disolution.

Dissolution t is a crucial factor for

systemic drug V. ~ause a drug must, in

sall u@f‘ora being absorbed.

:Hslsso]ution profiles of

general, dissol
Figure 2 and Table
all four commer tgkfibrozil capsules in
phosphate buffer / >Iff_';w " Each brand reached the
equilibrium st F diknin ;'! 2 1 minutes. The mean
percent dissol : \ all brands range
from 100.55 to }\ utes. The dissolution
rate constants ulated from the slope of

the first order BT _JJ he amount of undissolve

-
gemfibrozil {‘,{“"—“ Lo 'rithmic scale. The

dissolution ra& all @rands are reported in

Table . The g order o of all brands in term of
mssommaﬂumwm%qm SEREERS
Statastacal comparison,y as gwn in and 8,

masSab B LG B3 Tl Wl’ﬂ Vil '}aeilconsmt o

brand B did not show statistically significant difference
(p > 0.05) when compared to that of brand A where as the

other two brands (C and D) did.

No statistical correlation (p > 0.05) was found
between +the disintegration times and the dissolution rate

constants of all brands as shown in Table 9.
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/
Table 2 In vitro Studies of Four Commercial Brands of

Gemfibrozil Capsuléé

Brand -Weight' % Labeled Disintegration

amount.b Time®

(min)
A , + 1.69 8.13 + 0.16
B ! \"7 + 3.78 9.44 i 0034
G ‘\\ - - 2.17 7.998 + 0.22 e
D + 0.23

#ld-l

f'

N\\\\ W 273 | 7.06
20\

a = ' «-t- deviation (n = 10)
b = mean + s% 5& deviation (n = 3)
c = = G)

“”“ifg (n
I"‘

ﬂ'lJEl’J‘VIEWIﬁWEI']ﬂ‘i
ammnmumawmaa
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Table 3 Analysis of Variance for Disintegration Time of

Four Commercial Brands of Gemfibrozil Capsules

Source of Variation d.f. S5 MS F

Among group 9,58 3.19 53.22

Within group

Total

d 178 RY

e = rOsﬁ'he table

AUEINENINEINT
ARIAIATAUNM TN
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Table 4 Compavisoﬁ of Disintegration Time of Locally

4 'w Manufactured Brands with that of Innovator's
Product (Brand A) Using t-test
Brand t (Calculated) Statistical significance
B S
e NS
¢ . NS
s = } D.05)
AT
NS = Not si 0.05)
e e T T,
a = mbt- Feravs n the table
» 1!

AULINENINeINg
ARAINTUNIININY
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)N PROFILES OF
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Figﬁre 2 Dissolution profile .of four commercial Brands of

gemfibrozil capsules in phosphate buffer (pH 7.5 + 9,1
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Table 5 Dissolution Profiles of Four Commercial Brands of
Gemfibrozil Capsules in Phosphate Buffer (pH

7.5 + 0.1)

Time Average Pe ent Gemfibrozil Dissolved

(min) ;E&Qﬁl~

Brand Brand C Brand D

R 0.464 /. ”95\‘ 80+2.82| 4.03+2.91

\\# 82+4.06| 27.15+16.58
\\;x 88+8.12| 63.42+35.29
\\ .8245.49| 76.88+42.51

30 39.73+14. 54 | 348.73(102.39+4.80| 99.88+7.74

15 15.73 g . @O

20 22.8949.7

45 88.37+1041 34 03.41+3.701104.06+4.14

60  [103.06+2.714) 102.88+2.92(103.68+3.96
g0  |103.03+1 02.69+4,391102/08+2.00(102.93+2. 11
120  |102.4 +2.03[102.22+1.78

102.94+2.02|101.06+1.64|101.85+1.56

180 ﬂﬁﬁﬁ7 W%{W qﬁﬁ.oa 100.7211..65 |
IRAIDIUAN AN A Y

150 102.01%0.79
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Table 6 Dissolution Rate Constants of Four Commercial
Brands of Gemfibrozil Capsules in Phosphate

Buffer (pH 7.5 + 0.1)

Brand Dissolution Rate Constant (Kd)

AULINENINYINT
ARIANTAUNNING 1A Y
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Table 7 Analysis of Variance for Dissolution Rate Constants
of Four Commercial Brands of Gemfibrozil Capsules
in Phosphate Buffer (pH 7.5 + 0.1)
Source of Variation defe SSb Ms © Fe
Among group \ , 88.17 - B2eT2 13.41
Within group ~——— 2 =93 58 4.68
Total £ 5
. ‘i‘
2 g’“"“‘ .10
a = Degree
AN
b = maS ‘
C -
d..0= Beria
ue obtai from the table

ﬂ‘UEJ’J‘VIEWIiWEI’]ﬂ‘i
QW?Mﬂ‘imﬂJWYJ‘V]EJ’]ﬂEI
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Table 8 Comparison of Dissolution Rate Constants of Locally

Manufactured Brands with that of Innovator's

Product (Brand A) Using t-test

Brand t (Calculated) Statistical significance

B NS
c s
D s
09
s < 0. 05)
NS (p > 0.05)
a D e table

I:r‘ :

|
iF |

AUt INeNIneng
ARANTUNRINYIAY



Table 9 In Vitro Parasmeters Correlation

35

Correlation

Corrélation

Coefficient

t value

Statistical

Significance

versus

Dissolution Rap-

NS

Disintegraetion Times

_—

:?R J’

NS

-0.55
| ——

AugAINENingIns
RINNIUUNIININY

W LR W Kol




36

The major factors responsible for differences in
disintegration times and dissolution characteristics of
these drug-products were diferences of raw materials used

and/or production processes.

In Vivo Studies

/&entratt on Analysis

«.' nd ibuprofen (intermal
3 H\\\\ retention times

standard) are 5.10

o Plasma

standard) are.
and 3.21 minuteé, any interferent peaks
due to the pre 0 eins and/or endogenous
substances were method of analysis was
validated by determ-;j:v___ within-run and between—-run

precisions. of variations (% CV)

—
in the withins ecisions were 0.65-

3.89 as shown 1 Tables 10 and 11,
';TZZZ”?E;JAE] RSN RS
fi’“’;ﬂi&’l53ﬂﬁ’iﬂl&lﬁ’ﬁ%ﬁﬁﬁ;ﬁlﬁf;‘f

efficiency ot the separation technique used was

BB « 17

evaluated by calculating the percentage of recoveries and
comparing the peak height obtained from spiked plasma to
the peak height from standard solution which were directly

injected into the HPLC. Results as shown in Table 12
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indicated that the analytical method used was independent
of concentration. The percentage recoveries of gemfibrozil
and internal standard were in the range of 67.14-80.95

and

80.90-87.95 respectively.

Pis Plasma Gemfibrozil Levels

The plasma “leve]l o/ﬁ rozil at each sampling

time (ranged from C

after oral administration

of two 300 mg geu brands A, B, C and D

are shown in Tal ectively. The plasma

gemfibrozil time before drug

administration jects were equal zero.

The concentration ' ?lﬁ;f-‘  seme subjects at the time
0.5 hour after dosi % s 1 \ This was because the
recovery of gemfibreé;rr ’a.; > Individual plasma
gemfibrozil come ' tim profile , of twelve subjects
are shown to 15. Comparison

of +the mean lasma concentration

ime profile of four

“eﬁﬂ“ﬁ%ﬂ‘ﬂ% 9119
ama\ﬂ“ﬁ‘im Wisiehilbl

The pharmacokinetic parameters namely the peak

plasma drug concentration, C s the time +to peak plasma

™ma X

drug concentration, t and the area under the plasma

™max

drug concentration versus time curve, AUC, are employed

to characterized the bicavailability of orally pharmaceutical
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formulations after administration. These parameters respect

the rate (C G ) and the extent (AUC) of drug absorption

ma

into systemic circulation. They can be obtained by
deriving from the plasma drug concentration - time curves.
In the biocequivalent study, drug products that are

pharmaceutical equivalence will be bicequivalent if they

are not significant | £ k’ with respect to the rate
and the extent of ditg Shargel and Yu, 1980).

p— e
Looking‘/ ‘=

versus time profi ‘ 311 subje % the plots appeared to
be unusual.
program had bee ‘hff-\,»_ - the data to obtain the
relevant pharmaco ‘ for bioavailability
comparisons. Initi res)  ; evealed that data analysis
using the CSTRIP .

appeared to be over

estimates AUC wvalues. This

'}J‘be used with these

indicated thatd

h conventional method
MU 110N (1))
acceptable:y incipa r inetic parameters
obtaip bt tie ¢ orinci 15 ; ig bé/tulsed for the
loumpoasw;:]*oﬁsq ﬂjﬁu 3‘] ﬁﬁ ﬂ ’] ¥

The peak plasma drug concentration, the time to

characteristic Eﬂata. Contrastly w

peak plasma drug concentration and the area under the
plasma drug concentration versus time curve of all brands

observed from the the data (Cm 5 ;S ) and calculated

ax ™ma x
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using trapezoidal rule (AUC) were shown in Tables 17, 20

and 22, respectively.

S § Peak Plasma Drug Concentration (C )
5 ™m R X
The observed mean peak plasma gemfibrozil

concentrations from indi plasma data of each brand

were 31.72 + 1.53, 183 / .43 + 2.69 and 30.92 +
1.22 meg/mY for b _ respectively as shown
in Table 17. T}y : =3 r‘ozil concentrations

ssolutions of the drug

appeared to Dbe
but they seemed ell with absorption
processes. Thi ution of gemfibrozil
from brand A g ;Afr- ‘ , w but its Cm-x value

was greater sher dissolution rates.

Another contribut cnf—z--r‘”' C... value might be due
AT X
o good formu -*wfkﬁ?;jﬁs~_ er formulation and/or

production ”'Y}_ ses;—the—hi ‘-‘ g could be absorbed
into blood c1rE}lat-, qafer of this value was
brands' A > D > q-> B. Stata tical comparison indicated

bmﬂ 3 VI VHS AN BHRR G comcentrations

sxgnxf&cant y lower thﬁp that of the inn vator s product

» < Q%ﬂ?ﬁ%ﬂ?ﬂﬁd%ﬂ%&l'}ﬂ d

3.2 Time to Peak Plasma Drug Concentration (t )

™ma x

The observed time +to peak plasma gemfibrozil

concentration of each individual is presented in Table 20.
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The average peak times were 1.83 + 0.17, 2.38 + 0.30, 2.13 *
0.16 and 1.92 + 0.18 hours for brands A, B, C and D,
respectively. There were no statistical different among
these values (p > 0.05) as shown in Table 21. It revealed
that gemfibrozil from all brands was begun to be absorbed

at +the same time eventhough dissolution of the drug from

brands A and B we ¥ antly lower than the other
two brands (C reason was absorption

processes were slo processes.,

sma Drug Concentration

trapezoidal rule of
individual plasma ata N ra were 97.00 + 4.789,
75.22 + 6.57, 94.96 + 5.26 mcg.hr/ml. for

brands A, B;; able 22). The rank

C > B. Statistical

order of this {,‘ 3

comparison gm in Tables 23 a\d 24 indicated that
brands B aﬁ ﬁﬂa ﬂ ug concentration
versus tznqﬂcgj aWiﬁﬂT j' the innovator's
S 1 DR i i1 e

Insthis study, the factors responsible for
higher or lower AUC values were the same ones that

affected the lex values.
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.

Table 10 Within-run Precision of Gemfibrozil from Three
Replibaﬁed Plasma Calibration Curves Obtained in

the Same Day

Concentr&tion Avebage‘ % CV
(mcg/ml) t Ratio

1.00 2.36

2.00 216

6.00 0.65

10.00 187

14.00 0.98

20.00 5.57

30.00 2.07

60.00 0.89

AUt INenIneng
RINTUNRIINGIAY



Table 11 Between-run Precision of Gemfibrozil from

Replicated Plasma Calibration Curves

Three Different Days

43

Three

Obtained in

Concentration Avehage'

(mcg/ml) ght Ratio

% CV

10.00
14.00
20.00
30.00

60.00

2.05

2.74

Zs D2

AusAngninens
RIAINIUNRINYIAE
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Table 12 Recovery of Gemfibrozil and Internal Standard at

Various Concentrations

Concentration

{mcg/ml)

PH®

Solutio

10.00

14.00

20.00

60.00

127

Mean

a =

ALY el
A madngnas,

(mm)

i
222

,,.":-"-J"'
7 3

IAZ

mfibrozi

b

% 1S %
Recovery PH® (mm) Recovery
Solution Plasma

= 45.5 38.5 84.62
45.0 36.5 8t.11

43.0 35.0 | 81.40

41,5 36.5 87.95

44.5 36.0 80.90

g 42.5 37.0 87.06
74.73 = o 83.84

Peak Height from Solution

100
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- Table 13 Plasma Gemfibrozil Concentrations (mcg/m1l) from
12 Suhjectscfollowing bral Administration of Two

300 mg Gemfibrozil Capsules oF'Brand A

Subject Time (hr.)
No.
0.5 3.0 5.0 [7.0 |110.0
1 12.34 .99| 4.56/1.99(0.75
2 0.82 Q\ZI.SZ 8.2213.24}12.38
3' 0'67 .09 4.33 0-67 0-75
4 9.54 0.32] 8.61}1.45{0,82
5 3.86 ¥23.55] 7.05[2.85|1.29
6 21387 16.23} 4.7911.60|1.06
7 11.49 17.48) 2.07}11.2910.51
8 2078 10.16} 0.90|0.36|0.05
9 7.67 <1 +«31 4108 oo ti"# 12 5-49 1.29 0. 51
10 5+.34 I‘ES.SO 14.2111.7610.75
1 658 36.%1 40,05(37.7%1122.30 15.22 4.7912.38|0.63
F. 8 LY
12 10'ﬁﬁ»2478[331q8& ﬁ%es 1ﬂ§ 4.56|1.60(0.36
1
? 4 - ~ e/
ween S| Y SH S| P | e 171 o
oY N : 48 .

S.EiM., w98 a8 A8=2 ., 90 Sttt 444 3, 1L 100000 2410.17
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" Table 14 Plasma Gemfibrozil Concentrations (mcg/ml) from
12 Subjects Following Oral Administration of Two
300 mg Gemfibrozil Capsules of Brand B
Subject Time (hr.)
No.

10

11

12

0.36 5.26|27.36(8.76|2.69
1.76 17.87|10.24|4.25/1.99
15.77 15.69| 5.42[2.07(0.75
6.35 6.74| 1.91{1.298{0.75
20.75 3.12| 3.16[0.90(0.51
4.09 f£.54 5.34|1.68|0.75
3.39 34 .69l15.07| 6.74|2.38/0.98
3.55| 5.65/11.17[13.80{15.22{17.32| 5.49|1.76|0.90

YELHBIHEART | oo ol

Mean Q

S.E.M.

\aﬂ {H&Ns%g {a l‘mq J62|2.37|1.01

9} 1.881 1.46] 1:28}F 1.28}1 1,43} . 2.00]10.69]10.19
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Table 15 Plasma Gemfibrozil Concentratipns (mcg/ml) from

' 12 Subjects Following Oral Administration of Two
300 mg éemfibrozi] Capsuleé of Brand C
Subject Timer(hr.)
No. |

7.0 10.0
* 1 1.3710.75
2 1.60|0.44
3 1.1410.36
4 2.9311.06

5 4.6410,.98
.6 1.9910.82

7 2.46(0.67

g 0.75}0.08

9 1.14}10.98

l.l _ 10 4.01|0.44
11 2.7710.51

12 ﬂ 1.4510.51

, ' ~ J‘y \
Mean Qw.l;]@ Qﬁﬂim uwli ]qu Hlﬁqiis 2.1910.63
S E.M; ! 1.91} 2.39} 2.75) 8.19] 1.22) 1.44} 0.96|0.35|0.09
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Table 16 Plasma Gemfibrozil Concentrations (mcg/ml) from
12 Subjects Following Oral Administration of Two
300 mg Gemfibrozil Capsules of Brand D
Subject Time C(hr.)
No.
0.5 1,0 o 3.0 5.0 {70 10 .0
1 16.54124. 2! : d2110.40 2.9310.988(0.82
2 4.25 9 4._.‘ 3 , 24.87 T+:7512:1510.785
3 |25.80|34 15| 24" a: 14.44| 3.39{1.37|0.51
_ | ,
4 3.86|32.88 :,mg:. 1 7123.70| 7.52|2.15|1.21
;"14:1, ., =
5 15.07}| ™, .3\,33;} } 8 33.66}112.9614.79}1.76
Yt
6 1.37] efod|17de%t 4136.86{24.40| 7.28|2.69|1.52
b AT
4 1:34 8.29 :_:‘.- 1 2775} 1927 5:10{0.8210.59
SR Y,
8 3.16420 j Tigdl.17 0.98]0.51(0.28
s |11.e4] o 08120.44| 6.35(1.68{1.086
10 3.00 E.IS 8. R 14.52 4,64 b.~98 0%28
11 11.:80 26‘\& 36.86 3 24,01 112518 4.7911.1410.05
2| Flob 6% VIaH‘iﬂ@ 2} 3b ‘ﬁo
Y
" J
— ammmwa 16 ﬂ f5.99]1.08[0. 95
S.E.M.q 2.18 2994 2.49 1«82 1..771:2:08}.0.9010.3610:21
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PLASMA GEMFIBROZIL CONCENTRATION
SUBJECT No.1

40

30

20

10

AUEINENTUGIAT = =

SV gPRGEGITRET AR

Figure 4 Plasma gemfibrozil concentration-time profile of

subject No.1 following oral administration of two

300 mg gemfibrozil capsules
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|
PLASMA GEMFIBROZIL CONCENTRATION
BJECT No.2
PLAIMA CONCE
> 30
\ 25
20
;0. SO— S\ ; ..........
L = - T
¥ _—
w ; J , = S

0 Jear 1 1
0 ‘o 4 W6 8 10
AUEINENTNEING
: U—— Brand A p —— Brand B
. /s
QRIS UURTIMENA Y
Figﬁae 5 Plasma gemfibrozil concentration-time profile of
subject No.2 following oral administration of two

300 mg gemfibrozil capsules
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35
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Figure 6 Plasma gemfibrozil concentration-time profile of

-t

2

subject No.3 following oral administration of two

300 mg gemfibrozil capsules
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60

1 | Tm— W SR ey B o

20

1‘! ' \
ﬂﬂﬁl’?‘l’lﬁﬂ'ﬂﬁﬁﬂﬂ"lﬂiw o

ARFRHEII AR

Figure 7 Plasma gemfibrozil concentration-time profile of

subject No.4 following oral administration of two

300 mg gemfibrozil capsules



53

IBROZIL CONCENTRATION
JECT No.5

PLASMA GE!

=

R REER U FHR A

Figure 8 Plasma gemfibrozil concentration-time profile of

subject No.5 following oral administration of two

300 mg gemfibrozil capsules
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. PLASMA GEMFIBROZIL CONCENTRATION
SUBJECT No.6

0

ﬂu,wﬂwﬁ"mggm 2
Wity

éubject No.6 following oral administration of two

300 mg gemfibrozil capsules
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PLASMA GEMFIBROZIL CONCENTRATION
SUBJECT No.7

PLASMA CONCENTRA

12

ﬂumw ﬂh’i‘“ﬁm}n

+ Brand C —S= Brand D

QRAINIUNNANENA Y

F1gurﬂ 10 Plasma gemfibrozil concentration-time profile of
subject No.7 following oral administration of two

300 m¢g gemfibrozil capsules
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PLASMA GEMFIBROZIL CONCENTRATION
SUBJECT No.8

PLASMA CONCEM

40

30

2007

10

OL/TIME (2r)

ﬂiuﬂlﬂﬂ"f ﬁWEJ’J,ﬂ‘i -

—%- Brand C ¢ —9" Brand D

L ATOINATUARIANEARY, . s e

subject No.8 following oral administration of two

300 mg gemfibrozil capsules
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PLASMA GEMFIBROZIL CONCENTRATION
SUBJECT No.9

PLASMA CONC!

30
25 4 i = W " T 3 o T < oo suvassissssssnasssuave aanns osis Basd

20

18 b b Lot t i ’ % ol

10

,\

\--V_A

=

= =4

Fiuzl"iwmﬁmm -

Brand A ‘ ‘4‘ Bnnd B
Figure 1'2. Plasma gemfibrozil concentretion-time profile of
subject No.9 following oral administration of two

300 mg gemfibrozil capsules
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PLASMA GEMFIBROZIL CONCENTRATION
UBJECT No.10

PLASMA CONCENT?

30

25

15 o ol v T T N S 2

ﬁumwwwmm

Brand A —— Brand B

awmwﬂm AT Y

Figure 138 Plasma gemfibrozil concentrat.ion-—’c.:me profile of

subject No.lO following oral administration of two

300 mg gemfibrozil capsules
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PLASMA GEMFIBROZIL CONCENTRATIDN
SUBJECT No.11

12
49— Brand A — Brand B
Radiin mTimnae
Figurq 14 Plasma mfibrozil concentration-time profile of

' subject No.,11 following oral administration of two

300 mg gemfibrozil capsules
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PLASMA GEMFIBROZIL CONCENTRATION
SUBJECT No.12

PLASMA CONC | O ,}

30 4 FEE % v s
20

10 '

10 12

Fl‘lJEI’JVIEWlTNEI’]ﬂ‘i

—— Brand A —— Brand B

awwm‘rﬁmwﬁwmaﬂ

Figure 15 Plasma gemfibrozil concentration-time profile of
subject No.12 following oral administration of two

300 mg gemfibrozil capsules
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k.
MEAN PLASMA GEMFIBROZIL CONCENTRATION
PLASMA CONCENT R,
= 25 g
20 =
1 5 .....
10
| 5 H };; : ,
® I Nl
" » S k__ .
0 “_J__ 1 o L =1 3
FUYANINIHYINT © ©
| ' 4 )Y
) }

w —— Brand A ¢ 7 &% Brand B @QJ
3 1 N , k.
Figure 16 Comparison of mean plasma gemfibrozil concentration-
time profile from 12 subjects following oral

administration of two 300 mg ¢gemfibrozil capsules

of four commercial brands
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Table 17

Peak

Plasma

Following Oral

Administraﬁion

Gemfibrozil Concentrations

of Two

62

1R

- X

300 mg

Gemfibrozil Capsules of Four Commercial Brands

Subject No.

c

max

{mcg/ml)

c D
22.93 30.79
29.23 32.03
17.87 34.05
50.24 32.58
26.97 33.66
25.26 36.86
16.47 29.31
36.00 28.37
25.80 27.21
27.59 25.96

8.26 36.86
njO.SI 23.39
30.92

2.69 1.22

AT AT T




MTable 18 Analysis of Variance for Peak Plasma

s Concentrations of Four Commercial Brands

63

Gemfibrozil

Source of variation

SS MS

Among group

Within g€roup

Total

=3
1

(0]
1

365.94

37.09

Y

“om thel table

AU INENINeINg
AWAINIUANINY Y
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Table 19 Comparison of Peak Plasma Gemfibrozil Concentrations
of Locally Manufactured Brands with that of Innovator's

Product (Brand A) Using t-test

Brand t (Calculated) Statistical Significance

B s
c s
D NS
s =

NS = igrtficant €p > 0.05)

g )

table

AudInenineans
RIANIUNRIINGAY
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Table 20 Time to Peak Plasma Gemfibrozil Concentrations
(t ) Following Oral Administration of Two 300 mg

Gemfibrozil Capsules of Four Commercial! Brands

tm.x (hr.)
Subject No.

Cc D

1 1.0 1.5

2N 2.0 2+5

3 2.0 1.0

4 248 10

5 2,5 3.0

6 2.5 2.5

7 2+5 2.0

8 1.5 2.0

9 1:5 2.0
10 2 J 2.5 $. 5"
Hﬂ ﬁ i..!:" T.o 1.8,
12,“‘“8 nﬂﬂgﬂ ’] 2.5 2.5

| N SN S e e S

1 lSL!nI EI [i . ' r];a;y] ‘ r]jﬁlzu 1.92
B-E. ¥ - 0.17 0.30 0.16 0.18




®

Table 21 Analysis of Variance for Time to Pesk

66

Plasmsa

Gemfibrozil Concentrations of Four Commercial

Brands

Source of . .variation - > Ms© Fe
Among group 0.60 1.18
Within group 0553

Total
Jhids
a = Degree of Treedo
b = Sum
c = M:Ei
'll :;:
d = Vari&ance ratio ¥

AUEATETSREN Y
RN TUNRINYAE
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Table 22 Area Under the Plasma Gemfibrozil Concentration
Versus Time Curve (AUC) Following Oral
Administration of Two 300 wmg Gemfibrozil

Capsules of Four Commercial Brands

\ ”y (mcg.hr./ml.)

Subject No.

_‘
el c D
1 < [R5 82.49 80.08
ol 21
z .9 85.42 90.36
3 T8 63.81 97.29
dhisaa
4 ‘ 36405 102.37 117.66
F
g 1 y 4,88 102.78 131.28
LI ‘ - 1
6 1 — 3.51 75.15 103.55
BN -7
7 f 60.22 85.21
8 87.67 64.73

=} m 82. 75@ 893.60 103.60
l,ﬂwmﬂ%%’ﬁﬂm‘i S

a‘ﬁ’]w 94. . I jsi"fél 98.89

Mean 87.00 15:22 81.23 S4.396

S.E.M. 4.73 6. 57 4.13 5,26
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‘Table 23 Analysis of Variance for Area Under +the Plasma
4 "' :
Gemfibrozil Concentration Versus Time Curve of
Four Commercial Brands
Source of variation d.f." SSb Ms © Fd
Among group 1,342.43 4.04
Within group 332.43
. N
Total
a = Degrée of "
b = Sumy, o
c = Meal®y
[ ‘s R Variﬂ ce
e = F valdesobtained fipom the table

ﬂuEl’J‘i’IEWlﬁWEl’lﬂ‘i
amaﬂnimum'mmaﬂ
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Table 24 Comparison of Area under the Plasma Gemfibroziil
Concentration Versus‘ Time Curve oé Locally
Manufactured Brands with +that of Innovator's
Product (Brand A) Using t-test

Brand t (g ‘ ‘?" Statistical Significance
B 3 - S
c S
D 7 \ NS
i L;_J
S = Signif. Fy % < 0.05)
NS © &= 1
a = table

AULINENTNEINg

ARIAINTAUNNIING A Y
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4, The Relative Biocavailability

Relative bicavailability is the availability of
a drug product as compared to a - recognized - standard
(innovator's product) (Shargel and Yu, 1980)., In this

study +the relative biocavailability calculated using the

mean AUC of each brand f the innovator's product.

ﬁ B, C and D relatively
—d_
to that of brand

/ 'Swnd 97.90, respectively.

The values cbtain

The parameters of

:avinistration of . four

commercial brands W 'w;;  n Table 31. Statistical
analysis of +these . parameters among the four
commercial b ~b.-n1y brand D was
completely bi&ﬁ, RO terms of both the

absorpamon whereas brands B

ﬁuﬂqwswswawni

harmacokane z3 1 dbbsule

QW’]Mﬂ‘iﬂJ ARTIENRY

After analyzing the plasma gemfibrozil concentration-

rate and the xteht o

and C were

‘time relationship (Appendix E), results obtained demon-
strated that the data were well described by means of
biexponential equation. This referred that pharmacokinetic
of gemfibrozil in Thai healthy volunteers could be explained

by a one compartment open model.



1

The pharmacokinetic parameters derived from the
model of analysis from plasma concentration-time data “bf
each brand for gemfibrozil capsules were detailed in

Tables 25 to 30.

6+ 1 Absorption Rate Constant (Ka)

The ave rate constants obtained

' !‘7
of“brands A, B, C and D were

1.80 + 0195 1.40 / 7 ﬂa::jg 13 and 158 + 0.16
hr respective E L )

3 iere were no statistical

from individual p

difference among 05) as shown in Table 26.

from individus asma dat o A, By C and D

were 0.51 + 0.0 042 & '0.Jo3 and 0.50 + 0.04

hr—‘, respectiigly . Tﬂgse values were not

statistical daff‘ngnt from @gch other (p > 0.05) as seen

i ronre of] LE/ D ‘VIEJ‘V]TW BN
awmm‘immmwma 4

The mean biclogical half-life of gemfibrozil
determined for brands A, B, C and D were 1.41 + 0.09,

1.67 + 0.06, 1.40 + 0.06 and 1.52 + 0.15 hours, respectively

(Table 28). The values agreed with those reported by

Smith (1976) (1.5-2.0 hours). There were no statistical

difference among these values (p > 0.05) as shown in Table 30.



Table 25

Absorption Rate

Following

Oral

Constants

Administration

of 1=Two

72

(K_) of - Gemfibrozil

300 mg

Gemfibrozil Capsules of Four Commercial Brands

K_ (hr
Subject No.
Cc D
1 1.71 2.02
2 1.43 0.82
3 1.68 2.76
4 1.15 1.79
5 0.81 0.81
6 0.80 1.24
;' 0.94 1,34
8 1.34 1.66
9 2.52 1.55
10 0.81 1.68
11 ‘a 1.93 o} 0.99 1.03 1.67
AULINBRINBANT ooc | oo
_ _ql g e R .4
A WIANN PEUFWRNIWENAE | 1o
\ S.E.M. 0.19 058 0.18 0.16




73

Table 26 Analysis of VarianceA for Absorptfon Rate

Constants of Four Commercial Brands

Source of variation d.f. ss” Ms © Fd

Among €group 1.98 0.66 2.36

Within group 0.28
Total
;)
82

a -

b =

o

a =17 = X

e = | rom L‘e table

AUEINENTNEINS
ARIANTAUNIINGIAE




Table 27 Elimination Rate Constants

Following Oral

(K _) of
-1

Administration of

74

Gemfibrozil

Two

300 mg

Gemf ibrozil Capsules of Four Commercial Brands

K_. ¢hr™ ")
Subject No.
c D
1 0.43 0.46
2 0.54 0.46
3 0.52 0.51
4 0.39 0.45
5 0.48 0.42
6 0.46 0.43
¥ 0.48 0.55
8 0.82 0.60
9 0.45 0.45
10 0.40 || 0.53 0.58
11 0.50 fos 0.42 0.50 0.80
E

ﬂ‘HEJ mozm Pels 1M Fouso | o.20
ammr‘imsm WRININY | o0
qS.E.M. 0.03 0.01 0.03 0.04
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Table 28 Analysis of‘ Variance for Elimination Rate

Constants of Four Commercial Brands

Source of variation d.f. SSb Ms© Fd

Among group

Within group

.

Q.01
Total
82

a 3

b = auare-

c =

d o=

g = rom ﬁie table

Augineningns
RN TUAMINAY
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Table 29 Biological Half-1life (t.1 ) of Gemfibrozil

’r2

Following Oral Administration of Two 300 mg

Gemfibrozil Capsules of Four Commeﬁcial Brands

: T (hr)
Subject No.
(o D

1 1.60 1.49
2 1.28 1.51
3 1.33 1..87
4 1.77 1.558
5 1.45 1.63
6 1.52 1.60
i 1.44 1.286
8 6.85 1715
g 1.54 1.55
10 1.30 1.20
1l ; 1.38 0.86
ﬂuﬂqwﬂﬁ wgq ‘j 1.39 3.06

e .7 o =
QRIANIURINIRBNAY | +-==
S.E.M. 0,08 0;06 0.06 0+15
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Table 30 Analysis of Variance for Biological Half-

l1ife of Four Coﬁmercial Brands

Source of variation I Ss Ms < Fe

Among group

0.55 0.18 1.50

Within group . [ /4 . 5.18 0.12

Total Ly 17 \‘THH‘5.73

a
b
%
c .
d =i%@ ' Y]
e | 1 o ﬁ he table

AULINENTNYINT
ARIANTUNNINGINY
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Table 31 Estimated Pharmacokin_é’oic Parameters (Mean + SEM)
of Gemfibrozil From Twelve Healthy Volunteers
Following Oral Administration of Two 300 mg
Gemfibrozil Capsules of Four Commercial Brands

Statistical
Parameﬁers Significance
D
L

C o 31.72¥1.5 / 30.92+1.22 S

(mcg/ml) (A=D > B, C)

b 1.8340 1.9240.18 NS

(hr)

AUC 97.00+4.79 94.96+5.26 S

(mcg.hr/ml) (A=D > B, ©)

K 1. -‘.;,;L_—‘j*._‘:::..f_.,,;_:..; ;:':,'3,,_" | 1.53+0.16 NS

(hr™ ") E '

l(“1 0. 51+0i93 0.42+0. 01 0. 51+0 03 0.50+0.04 NS

o AULINANINTS

1 4140.09 1. ?}+0 .06 1.4040.06 1.52+0.15 NS
o 7
w QRNAINPUNAINY 1N Y

NS

Significant ¢p ' < ©0,085)

Not significant (p > 0.05)
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7. In Vitro-In Vivo Correlation

The correlation' studies between the in vitro and

in vivo data for gemfibrozil brands A, B, C and D are

presented in Table 32. No statistical correlation ¢p > 0.085)

was found between +the in vitro andrin vivo parameters

itro parameters could not be used

indicating that +the

to predict the bioavai

AUEINENINYINST
AWAINTUNRINYIAY



" Table 32 In Vitro-In Vivo Correlations

80

onst&WWQW‘iFH dR1INEN

Correlation Correlation| t value | Statistical
Coefficient Significance
Disintegration Time 2.76 NS
versus Cm“x
Disintegration Time i .80 - .88 NS
versus tm_x
Disintegration Tin ,;5 51 NS
versus AUC
Dissolution Rate == ¥ D16 NS
.Constant vers
Dissolution Ret!ﬂ { _ ,08 NS
Constant versus ﬂhﬂh
® ‘l‘\ W
|
T WD T
Dissolution Rate Qw14 - 0:20 NS

NS Not significant (p > 0.05)

a = +t value obtained from the table
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