CHAPTER III

MATERIALS AND METHODS

Materials

The following materials m commercial sources except pooled

plasma, which was separatec

administration.

1. Formulation develobmg

of the rabbits without drug

1.1 Active ingre

- Gliclazid .I"" --.—--rf.- &dirich Sterilab Pvt. Ltd., India)

1.2 Tablet additi
i y:’. .ﬁ"l

- Hy ; oxypropyl methylcellulose (4000

et LA
quARALELT ﬁﬁ’ﬁﬁ“ﬁ‘ﬁ'ﬂm”

(Emcompress , Lot. No. 7031X, Penwest Pharmaceuticals, U.K.)

- Silicon dioxide

®
(Aerosil —, Lot. No. 03A-1, Degussa Ltd, UK.)
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- Magnesium stearate

(Lot. No. MAF28, Degussa Ltd, U.K.)

1.3 Commercial product

- Diamicron®MR

aboratoires Servier, France)

(Lot. No. 3B 2900, I

1.4 Reagents

Sodigm hydr :.'

(Lot Ng

Tribasic sodivrii

( 5:_:\ O

fimissiniadeae SRS ISR IOANS I —

Meth a%ol absolute

ﬂ P Wﬂﬁ‘ﬁa‘i’\‘ﬂ“’l 17
Wﬂimuﬁﬁ’mmﬁﬂ

2.1 Pooled plasma

The whole blood of the rabbits was collected in heparinized tube and was
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centrifuged at room temperature using a speed of 3000 rpm for 20 minutes. All

separated plasma from rabbits was then mixed and stored frozen at —20°C until used.

2.2 Internal standard -

- Methyl 4- hydroxybenzoate
(Lot No. F1E236 nivai Australia)

2.3 Mobile phase ™

- Me
(Batch No. @

- Phosphori€ acid -, %
(Batch No, A3BOL7./Ajax m, Australia)

2.4 Miscellane ! s

A HANENS NN

9 (Degussa Ltd, U. K}

Qﬁﬂﬂ’ﬂﬁﬁﬂm‘wﬂf’mmﬁﬂ

- Disposable syringe filter (Nylon pore size 0.45 pm,

diameter 13 mm)(Chrom Tech )



3. Equipment

- Analytical balance
(Model A200s, Sartorius GmbH, Germany)
- pH meter

(Model 210A", Thermo Orion, Germay)

- Single punch tablettingirgachine
(EKO, Viuhang Eng

Tablet hard —
(Modeis

Tab
(Ty
~ Frig

Tablet ¢
(Model Q¢

- Dissolution z

(Model DT-6R. Erweka Germans T
|~' ‘ )
- ﬁ‘_'i ole dphotometer

(Moe V-530 Jasco, Japan)

VA4 1

9(Model SCL-10A VP Shimadzu, Japan)

’Qﬁﬁﬁﬂﬂ‘iﬁuuﬁﬂﬂmﬁﬂ
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Methods

The procedures in this study can be divided into two main sections with the

sequential steps as follows. -

1. Formulation development and in vitro evaluation

Gliclazide matrix tablets ee I 56 ACkve ingredient, polymer (HPMC or
xanthan gum 200 mesh),"dib - G ti-adherent (Aerosil ®) and
lubricant (magnesium aratcy™wére pre “‘4‘;':& rect compression inethod.
Dissolution of gliclazi®
N HCI and phosphate®buffef pif 6 8:4In 2 hesele cd formulations were also
tested for dissolutio ing" afpd chang, hod\, (Jonkn n, Berg and De Zeeuw,

1983).

1.1 Preparation of gli€lazide smatrices
e ——=

The fOl’mul isiimuiian Zhemied e Ie-Drepa e\ ith Varying types and
v Y ‘ . .

quantities of polymer | sho -
l'- i¥

B HANENENEINT
60% (QWQﬂﬁWW% ﬂﬂﬁ:ﬂ and

F3), respectively.



Table 1 Formulations of HPMC containing gliclazide tablets.

Aerosil®

The polymer leve

respectively.

1.1.2 Forni

Ingredient Quantity
Formulation Fl1 F2 F3.
HPMC (Methocel OKaM) | 4 g(20%) | 8g(40%) 12 g (60%)
Gliclazide 4g 4g 4g
Emcompress® 7.5g 3.5g

17
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1.2 Preparation of gliclazide matrices

Gliclazide tablets were produced by direct compression method. The materials
were screened through 30 mesh screens before used. Gliclazide, diluent and.‘p‘olymer
(HPMC or xanthan gum) in each formulation were weighed and mixed for 1 minute by
geometric dilution method. After this pre-mix step, Aerosil was added and mixed for 1

minute. Finally, magnesium stearate wag added and mixed for 1 minute prior to

compression. The tablets were.co eSS NS e-punch tabletting machine with

an oblong concave faced piifeh=(wi . m) The total weight of each

1.3 Evaluation®f phas
1.3.1 Determinati®n

This test was'defgimined-ac g t0'BP 2002. The weight of tablet

after compression wa balance. The mean and standard

deviation wegé-cal from twenty tablcts

1.3.2 Determu;gtxon of hardness

AUIANYNINYINT

Tie hardness of tablet .y/as measured usmg the hardness tester, the unit
q Wf] ap‘&ﬂ Wﬁ % qq%ﬂ adamﬁd deviation

Were calculated from twenty tablets.

1.3.3 Determination of thickness

Thickness of tablet in terms of millimeters was measured using a
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micrometer. The mean and standard deviation were calculated from ten tablets.

1.3.4 Determination of friability

The friability of twenty randomly chosen tablets from each variable run

was measured by tumbling them for 4 minutes in a Erweka friabilator and then

ned according to the method
ation apparatus. The test was

performed wi in pyrified gvater,at 87 % 2 °C. Six tablets of each

powder samp -,I ver g U spectrophotometer at the
W . ¥
maximum wavelgpgth of 226 nm. Sam le and standard solution were prepared

“f°"ﬁ1JEl’JVIEWI§WEI'm‘§
awﬂmﬂwum'swmaa

A quantity of the powdered tablets containing 0.8 g of gliclazide was
shaked for 1 hour with 200-ml acetonitrile. Filtered and dilute 10-ml filtrate to

200 ml with a mixture of 2 volumes of acetonitrile and 3 volumes of water.
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1.3.6.2 Standard solution

Forty milligrams of gliclazide was dissolved in 10 ml of acetonitrile
and dilute to 200 ml with a mixture of 2 volumes of acetonitrile and 3 volumes

of water.

formeg by @P 24 dissolution apparatus II

0 revolutions per minute. The

Dissolution tests

(paddle type) at 37°C +

900 ml of 0.1 N and” piiosphate buffer. pi 0 utions were employed as
dissolution media to"investig Anfluénge H'on drug release from matrix. In

order to select the ap pating the drug release property

in pH change medium #h afise test'of e ' 100 was done in triplicate.
Sample of 10 ml o n at suitable time interval and
filtered through a 0.5um filte: each dissolution medium was

immediately added\a#er cach samp o tos T e e ;"" > of dissolution medium

constant until the endt

S YA o

cell at 226 nm%br 0.1 N HCI and at ‘225 nm for phosphafe buffer pH 6.8. The model
mdepaiwaﬁ‘ ﬂlﬂﬂ ﬁfﬁﬁlw% %ﬂ@lﬁyﬁcmr (f) and
differeri¢e factor (f)), to compare dissolution profile (Moore and Flanner, 1996). A test
batch dissolution is considered similar to that of the commercial product if the f, value
of the two profiles is not less than 50 and the f, value is not more than 15. The selected

formulation would then be tested in pH-change method.
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Dissolution test by pH change method

0.1 N HCI was used as the medium in the first 2 hours and then the pH was
adjusted to 6.8 by adding the solution of 19.006 g trisodium phosphate il.l 220-ml
purified water and carried on the test at this pH for 12 hours. The similarity factor (£,)
and difference factor (f,) were then evaluated as mentioned above. The formulation is
ial product, it was then test in the rabbits.

Y

Calibration curve —

considered similar to that of the co

The standard-st6c as .\\‘:\t\\ ving 62.0 mg of gliclazide
NN

in 20 ml of methan g \»\ \ 1 or phosphate buffer pH
- ] c C
AN

= o\
2

) ?#,' D aking
wyroAEy
medium and analyzed b ectroph ' al-cm cell at 226 nm for 0.1 N

6.8 to 1000 ml. Stan W

3 ations of about 6, 8, 12, 14

ution of the stock with the

HCI and 225 nm for pho &butfer pH jhe felationship between absorbances
and concentration of gliclaz' { ear regression analysis as presented

in Table 37, 38 andiEigure 24 25 in the Annendix ————.
v..

u-l
The photogra;g (f the dissolution study by pH change method

AUIANININGINT

The phidtographs of test batch matrix (f2>50 and f <15) and commercial

R T R AN A B e

were perfo at the time intervals of 1, 2, 3, 4, 8 and 12 hours.
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Release model analysis in pH change medium

Release data for the first four hours of test batch matrix (f,>50, and f,<15) and
commercial product were plotted based on Higuchi, zero order and- first order

equations.

2. In vivo evaluation

2.1 Subjects and -h 1o adm

Twelve male i

g approximately 3.0 kg, were
used in this study. rapbi ‘/ s acelitn

lity unit for 2 weeks before
study. The dose of#glic /kg was because it resulted in a

plasma level of gliclazide gimilar to tha 4 129 (Shimizu et al, 1976: Pagano,

1998). All subjects werg'fasted .;.,e_.; , \ or to drug administration. Each
then received a single dose, ?ﬁ ed wit ml ‘water. The rabbit abstained from

food intake until the 4 hours af on, During drug administration, the

plastic tube was "' G inio i mouth of ia GOt aid j‘ atrix tablet was applied

through the tube to ‘—ill. (h , prﬁnt the tablet chewing. The

feces were separated by ‘the tray under the cage

ﬂumwﬂmwmm

Exberimental design ¢

ammmmummmaa

4 This study was a single-dose, randomized crossover design. All subjects were
randomly assigned a number from 1 to 6. Each subject received the drug in a
randomized order with two-weeks washout period separated between each dose as
shown in Table 3. The subjects number 1 to 3 received a single-dose of HPMC in the

first period and they received a single-dose of commercial product in the second
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period. For the subjects number 4 to 6, they received a single-dose of commercial
product in the first period and they received a single-dose of HPMC in the second

period. For XG formulation will be the same as shown in Table 4.

Table 3 Dosing schedule of HPMC and commercial product.

Subject No.

«» Commercial product

/;.i ‘ l’s\\% ommercial product

/// ’z\\\\\\\\ ommercial product
7NN
Vlﬁ ﬂk\\\ HPMC

o A1 f fomrialpipsngt\ [\ N wrmc

Cisdeis < 2 .
Table 4 Dosing schedd .:...é:‘ an imercial product.

Subject NoT
2
L1 i a X6 w Commercial product
PIA BT VTEHE 3 WE Hekngein produc
T i .rXG_ &) Commercialproduct
q | BN’ m 3
5 Commercial product
6 Commercial product XG
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2.3 Sample collection

For drug plasma determination, venous blood samples (2.5 ml) were collected
from the rabbit’s ear vein at 0,0.5, 1, 2, 3, 4, 6, 8, 12, 18 and 24 hours. Blood sample

was collected into heparinized tube. Then, it was immediately centrifuged at a speed of

3,000 rpm for 20 minutes. The separated plasma samples were frozen at —20 °C until

%

analysis.

2.4 Determination. ‘BI'Jlm"-- de in the niasma

Plasma gli standard (methyl 4-

hydroxybenzoate) mance liquid chromatography

(HPLC) method. The*progédufe followed & 0d pri sly described by Shenfield,
Boutagy and Webb (1990)

2.4.1 Preparation of plasima sam

Plasma f:‘a using zinc sulfate in

combination with me i Ano

ﬁ’w‘ﬂ*’ﬂ“ﬁ* THEA T
QRIANN I TR

vortex for 5 seconds

add 0.8 ml of methanol containing methyl

4- hydroxybenzoate 2 xg/ml (internal standard)



vortex for 5 seconds

l

centrifuge at 3,000 rpm for 20 minutes

l

filter and inject supernatant into HPLC column 20 21

one with particle size 10 zm

38.(Phenomenex, U.S.A.)

o" Bhoric acid (1:1)

¥

: 1.0 ml/min

ﬂpetmg“"rwmsw N9
RIS AN . ...

4.3 min and gliclazide about 7.2 min

25
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2.4.3 Calibration curve

Thirty milligrams of gliclazide was accurately weighed into a 100-ml
volumetric flask. The drug was dissolved with 30-ml methanol and adjusted t;) volume
with deionized water. This standard stock solution was diluted with mobile phase to
obtain the final standard solutions, which had the concentration of 15.0, 30.0, 60.0,

90.0, 120.0,150.0 and 300.0 pg/ml, . Next, exactly 20 2l of each standard

ake the plasma concentration of

1.0, 2.0, 4.0, 6.0, 8.0,10%0%and-20.0,9: lmvely. Calibration curve was
constructed by plottin( . dre \\ ‘_\:v of gliclazide to internal
standard versus thei le o\ \":‘\\ ne relationship of these two

- B
variables was fitted EgIressi( \} .‘\- esented in Table 39 and

Figure 26 ofthe App
2.4.4 Assay

Method used for analy ,,_,_-;-i;__.__ liclaz ;' ma sample was validation under

the following cond f:_,..

X

|| : |'j'j
2.44.1 Accuracy

AULINININYINT

ccuracﬂ in term of percent analytlcal recovery was done by computing the
ratio ¢ 011 Mﬂﬁm ﬁ ﬁﬁ‘d}%lﬁlﬁ’fﬁs&} equation of
standardjcalibration (low, medium and high) to known concentration of each standard

: glwlazxde concentration in plasma multiplied by one hundred. Each concentration was

determined triplicate.
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2.4.4.2 Precision

Within run precision

Within run precision was determined by analyzing three sets of standard

gliclazide concentrations in plasma (low, medium and high) on the same day. Each

triplicate.

Between run

This precision entrations of three sets of

standard gliclazide co :and high) on three different
days and the percent for each concentration was

calculated. Each concentration ¥

24 yiinearity 3

.,!
¥

Linearity in term of the coefficient of determination (r ) was calculated from

memarrezﬁwwwﬁw 4N
ammmwnwmaa

The percent recovery was within + 15%. The percent coefficient of variations

]
i¥

were less than 15% and the coefficient of determination was greater than 0.99 (Shah,

1992).
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2.5 Pharmacokinetic analysis

Plasma gliclazide concentrations versus time curves from each subject were

plotted and the pharmacokinetic parameters were determined as follows:

The time to p asina eoncenira Sre “Obtained directly from the

concentration-time curve XimumConcern i\ (10D point).

2.5.3 Area under thet -iiine curve (AUC)

R

The area unde 'I"T. ve was calculated using the
i¥

trapezoidal rule (AU g"?z'd*z‘) Extrapolated AUC from C, to infinity (AUC,” ) was

) E?'}TI’EWI TP B e i

between AUC ... ,,and A

R8N MR INEAD

er pharmacokinetic parameters (Ka, Ke andt, ,)

2.5.4.1 Absorption rate constant (Ka)
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The absorption rate constant was determined by using residual method in
semilogarithmic scale, in accordance with the equation; -Ka/2.303 = (log C,- log C)

(t,-t)

2.5.4.2 Elimination rate constant (Ke)

concentration-time curve in S¢i itht between elimination point), in
accordance with the equatiSh®=K , X (4t)

The biological slf-lifc Was de{Eriiine ing\ar equation: t,, =0.693/Ke.
2.6 Statistical eva

The pharmacokinetic par e matrix tablets were compared

statistically as follo E"
'! |

2.6.1 Mann-V 1tney U test

ﬂ‘IJEI’J‘VIEWlﬁWEI’]ﬂ‘ﬁ

Mariri-Whitney U test is used to compare the pharmacokmetlc parameters

bet\wewe']'ﬂanwm% qﬂ ﬂ ﬁdﬁfﬁuﬂ U test was

employed because all subjects were in different group.
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2.6.2 Wilcoxon Singed Rank test

The Wilcoxon Singed Rank test is used to compare the pharmacokinetic
parameters between HPMC versus commercial product and XG versus coxﬁmercial
product (at O =0.05). The reason that Wilcoxon Singed Rank test was employed

because all subjects were in same group.

AuEANENSNEINS
QAN TN ING IS
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