CHAPTER I11

MATERIALS AND METHODS

Materials

Four of 300 mg gemfibrozil

capsules were ivo evaluated. One was
the innovator as assigned as +the
reference sta other three 1locally

manufactured bra

- The letter given +to represent

the brand :E;“‘- ot ) ;-f Other information

of these pnoduiﬂé qmrppendix A.
ﬂ%&%ﬁ}%’l H'Vl‘é‘wmﬂ‘i

Q18] BT B praraces o

Lot No. 380078

2; Sﬁandard ibuprofen powder (Siam Pharmaceutical)
Lot No. 12475

3. Acetonitrile HPLC grade (Baker Analyzed)
Lot No. H 4799017032 E '

4, -Monobasic potass:um phosphate AR (Merck)

Lot No..G. 715088
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5. Methanol HPLC grade (Merck)
“ Lot Res 165107
6. Hydrochloric acid AR (Merck)
Lot No. 13065917
7. Cyclohexane (Baker Analyzed)

Lot No. 24391D200

8. Sodium hydr
9. s# GR (Merck)

10. : ) LY \\\;-o Pharmaceutical)
C.
t. s(Mettler H 51 AR)
2. -Qisty machines Ltd.,

: Y )
1 ‘ : " .

b 5 Dissclution Appparatus jﬂz RL, Hanson Research

f ﬁﬂmmm’wma‘z e
ARENSAMINEDAE

6. _Vortex Mixer (Vortex Genic, Scientif:c Industries
Inc., USA)
T Réfrigerated Centrifuge (Sigma 302 K, Sigma Lab
Centrifuge Gmbt, Germany)

8. Shaker (Edmund Buhler, Germany)
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9;7 Water Bath (Mammert, Edelstaph Rost Frei,
Germany)

10. High Performance Liquid Chromatosgraphy
(LC-3A, Shimadzu, Japan)

1 0h Computer (I1BM Compatible, 16 Bit)

Methods

A.

All fi : Jrands gemfibrozil capsules
were evaluat Wi she of ficial tests as stated in
the monograph & 'f i T ¢ t1le in the United States

Pharmacopoeia X Pharmacopoeial Convention

Incsy . 1980)

1 . ,‘__.--.a‘;_--—-—.-:-am--‘—nx—. -

y_ﬂgh* N Ir‘

I
)
Weigh accurately 10 capsules individually, taking

care toﬂ;ﬁmwgﬂi?wgﬁﬂich capsule. Remove

cont¥nts of each capsule by a suxtable means. Weigh

AT SN TN - e

Bach capsule the net weight of its contents by subtracting

the weight of the shell from the respective gross weight.

2 Assay for Content of Active Ingredient

The method was descriheq as follows :

Mobile Phase : Add 10 ml of glacial acetic acid
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tec 800 ml of methanocl in a 1000-m1l volumetric flask, dilute
with water to volume, mix, and filter through a membrane

filter.

Standard Preparation : Dissolve a suitable quantity

of standard gemf ibro accurately weighed, in methanol

to obtain a sclutior "" nown concentration of about

1 mg per ml. wIrEne: f this solution to a 25-ml
d —

volumetric f1

ile Phase +to volume, and

mix.

’ as completely as
than 20 gemfibrozil
capsules, weig fér an accurately weighed
portion of the» lent to about 100 mg of
gemfibrozil, to plumetric flask, add about 80
ml of methey e R with
methanol +to Transfer 5.0 ml1 of

—olutlon to a 25-ml volumetric flask, dilute

“°’°ﬂwﬁmrmwmm
TR TOR A TIT R gperormncs

this clear

Laqu Chro mato equipped with a 276-nm UvV-
detector and a 3.8-mm x 30-cm column that contains
packing L 1. The flow rate is about 0.8 m1 per minute.

Chromatograph +the standard preparation, and record the
peak responses, the relative standard deviation for

replicate injections is not more than 2.0%.
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Procedure ¢ Separately inject equal volumes (10 mcl)

of the Standard Preparation and +the 'Assay Preparation
into the chromatograph by means of a suitable microsyringe,
record +the chromatograms, and'measure the response for
the major peaks. Calculate the quantity, inmg, of C H 0O

15 22 3

in the portion of capsules taken by the formula :

Ve

per ml, of standard
andard Preparation

ned from the Assay

The dis!ﬂtegratioﬁ tests for alur brands ®f gemfibrozil
¢, Q/
capsules ﬁjﬂﬂnjﬂmnihe United States
Pharmacopo[ﬂ:TJ 1 d Stat armacopoeial Convention
¢ o o/
AR TANNIHANINYIa Y
9

Procedure : 1 capsule of the drug was placed in
each of +the six +tubes of the basket, then a disc was
added to each tube. The apparatus was operated using water
maintained at 37 + 1°C as the immersion fluid. The

capsules passed the +test if all six had disintegrated

completely within 15 minutes.
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The mean disintegration time of each brand and

standard deviation were then calculated.

4, Dissolution Test

The dissolution t for four brands of gemfibrozil

capsules were det ' e paddle method of the
United States Pha 1ted States Pharmacopoeial
Convention Inc. phate buffer (pH 7.5+0.1)

was the dissol ‘r,f ' B) .

Proced litres of dissolution

medium was plac essels and equilibrated

AN
at 37 + 0.5°C. \ d in each vessel. The
apparatus was immefiatedy ops ed and maintained stirring

at 50 + 2 rpm. sample were taken

V-~s of
(]

after +the capsu ¥ placed in the vessels

and replaced by }he correspond1ng volumes of the temperature

equmbpaﬂjuﬁga tﬁwﬁwqmmm 58

dissolved s determined by a UV spectrophotometer at 276 nm,

» GRTRIRTOANIARY Y womersin

rate the drug was calculated by sigma-minus method.

Calibration Curve : Standard solution of gemfibrozil
with concentration of 4, 20, 40, 60, 80, 100, 120 and 150
mcg per ml in 0.2 M phosphate buffer (pH 7.5 + 0.1) were

prepared and determined by a UV spectrophotometer at 276 nm.
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Absorbance obtained versus known concen@rations were fitted

tc a straight line using linear regression (Appendix C).
5. Evaluation of the In Vitro Studies

The characteristi of all four brands of gemfibrozil

capsules were exami ted whether they met the

requirements sta States Pharmacopoeia

XXI11 (United S : ';*aighhonvent1on Inc., 1990).

The . disintegration times and
dissolution four brands were

determined by o© iance (ANQOVA) at the

significant leve If +the results were
statistically si ent, the difference of
these values between ' pvator's brand and each

brand was . The correlation

between the he dissolutioh rate

f

constant was deﬁirm1ned by correlation coefficient test.

ﬂ‘lJEl’J‘VIEWIﬁWH']ﬂ‘i

.’ In Vivo Stud1es

’Q“mﬂﬂﬂ‘im UAIANYIA Y

15 Test Products

A1l four brands of gemfibrozil capsules commercially

available in Thailand were used in this study.

018708
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2. Subjects

Twelve male volunteers with a mean age of 31.17 +
6.85 years (range 20 to 40) participated in this study.
They had normal body builds with mean weight of 59.00 +

6.70 kg (range 47 +to 67) and mean height of 168.50 +

“ ’,y. graphic data are presented
g healthy based on

pre—-entry hematoclogic

6.53 cm (range 157 to
in Appendix D.
history, clinical
and biochemical Pgac to gemfibrozil.
All subjects drugs intake and
alcocholic prepa to and throughout
the study. tryﬁé of the study were
clearly explained informed consent was
signed and obtain £ tbject prior +to entering

the experiment.

3. Dr‘ ! )

)
mmm YRRy e
w: AN AR

permitted until two hours after dosing.
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4, Experimental Design

The study was conducted in a crossover design.

Each subject received +the drug in a randomized order

(Table 1). The wash-out period was one week.

5. Sample Col

Blood sa vn from the antecubital

vein before an 2+ 5y - 3u0, 520, 7.0

and 10.0 hours : A1l b ] mples were collected

in heparinized gation at 3000 rpm.

for 10 minutes, ted and stored at -20°C

G Determini, >.f" . ibrozil in Plasma

L7 Y | )
Plasma gg =$;-ns were determined
chroms

by high performance 1liquid

ography wusing a

modif‘icatiﬂ u%}-ﬁ wﬂﬂi’wmﬂﬁ Hengy and Kolle

(1985). Th‘ procedure wa eveloped as follows

RN TAUNIINGIAE
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Dosing Schedule

Table 1

Week

"
A m < O <« A LU m == N -+ R I

w
(& < m e m O =] < O < m =]

Subject No.

UUINBNINYNT

gemfibrozil
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Plasma sample 0.5 ml

- added 2 mcg of ibuprofen

| (dissolved in 20 mcl of
acetonitrile/ﬁater lzli as
internal standard

- added 3 drops of 1 N

hydrochlorié‘acid

vﬂed 30 seconds
ﬁcted with 5 ml of

e PRexane for 1 hr. on an
S

atic shaker
‘\

ifuged at_SGOO rpm for

R ﬁ

>e

transferre to a second tube

\ \
‘\
aporated under a gentle

)
stream of nitrogen

stituted in 100 mcl of
lI : e mobile phase
A4 ’ .u‘

injected 15 qp of recon ituted sample into the HPLC

ﬂusqwﬂnﬁwaﬂni
PRIAATUAMINYAE
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HPLC Condition for Gemfibrozil Analysié in Plasma

Apparatus : HPLC LC-3A; Shimadzu, Japan

Column ¢ Stainless steel column
containing C-18 bonded 5 ﬁm
silica (Spherisorb 0DS 11)

Precolumn RP-18 encapped (5 um)

Analytical c ”y/ 5 x 4.6 mm, i.d.
=

Mobile pha Iv/v of acetonitrile and

-hosphor1c acid

UV detecCtg
Flow r
Chart
Operati
g/cm2
Wwtibrozil ™~ 5,10 min
profen Vs 21 min»

N R
The g%ﬂr b 5tiBn in plasma samples

were calculated ﬁrom the ca11bration curve (Appendix C).

ﬂ‘lJEl’J'ﬂWlﬁWEﬂﬂ‘i

cat¥bration Curzf Certatn amount (1 6, 2.0, 6.0,
oo QR RANTHANI AN e somrremos
were a ded Eo ml of pooled drug free plasma. These
samples were analyzed following the same procedure as
described previously. The ratic of the pesk height of
gemfibrozil +to ibuprofen (internal standard) obtained
versus known gemfibrozil concentrations were fitted to

a straight line using linear regression (Appendix C).
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Assay Validation : The modified Hengy and Kolle's

method was validated under the following conditions.

Within-run precision was determined by analyzing
of the three sets of the calibration curves at the same

day. Peak height ratio of ¢gemfibrozil +to ibuprofen was

compared and the per '[# ficient of variation (% CV)
for each concentrat "’

ermined by comparing
the peak heigh ets of the calibration

curves injecte days, the percent

‘cu \each concentrataon was

coefficient of

determined.

To assess the-'f*"*‘- of gemfibrozil, peak height

of gemfibrozil ,standard) obtained
W X, e S

from cyclohex empared with those of

aqueous soluti

ﬂll%.l ’lﬂﬂﬂiﬂﬂ’lﬂ’ﬁ
U] SINIANNIINLNGY..

gemf1br021l levels from each treatment was established
using various means such asj curve fitting and/or the
CSTRIP, a Fortran IV computer program, for obtaining the
polyexponential estimates (Sedmen and Wagner, 1976). The

analysis indicated that a biexponential equation could be

Hﬂh’uhﬂ?‘\ t""w L‘."‘P‘L 1IN l
ww1nuwmun11ﬂ 1y

f
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best described the concentration-time curve of gemfibrozil

as shown in equation 1.

-Kel(t-t1a<) -Ka(t-t A )

0ozil concentration at

l1lag
A ,A 1t € constants
.Y 3 \
K- ’\\- constant
K . e constant
The peak oncentration (Cm‘x), the
time to peak plasma—dri §_conc entratior L ) were observed

- T ax
from the plots F[‘sus time. The area
- i
under the plasma drug concentration versus time curve (AUC{

was caxcuﬁtﬁﬂaxﬂwcjﬂﬂf‘m mesnwhile  the

biological fhalf-life of gemfibrozil and the relative

B LA IR PN 1011

with MHespect to brand A were calculated by the following

equations.

o+
I

@,693 /K

s : b ) Bge- .2
F _. = AUC___. x 100 Eq. 3
AUC

ref
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where} F = +the relative biocavailability

rel

AUC and AUEP - the ares under the plasma drug

test -

concentration versus time curve of test

and reference product, respectively.

8. Evaluation

The compa ] of gemfibrozil

capsules in the pr ; Y\ E ively to the innovator's

product were ass ' t he ee relevant pharmacokinetic

parameters, C_ —AUC 3 =iler, Hirtz and Moser,
1981).

The differegte 48 C __ and AUC among the four
commercial brands o Pre—det ' by one way anaf’Lis

of variance (A evel of 0.05 (Rodda

and Davis, lgih_ 1"-‘-!:the results showed
statistically !Bgnificz d ;rencega the difference of

values békween +thos&/of the innovator's product

i e AU NN TN L. . e

he locally manufacturéd brandsi&nwere be
b,oeq&ﬂ’lm ABTAVE K a1 K TTA 8 1 o
;o an AUC values showed no statistically significant

ma X

difference from those of the innovator's product (Wagner,

19710
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S. In Vitro-In Vivo Correlation Study

Correlation coefficient +test was used to test the
relationship between the in vitro parameters, which were
disintegration times and dissolution rate constants and

the in vivo parameters, A tm‘x and AUC of all brands.

Pharmac®k ' A \e rozil capsules followed

first-order ki

AULINENINYINT
ARIAATAUNNINGIAY
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