CHAPTER III

MATERIALS AND METHODS

Materials

A. Drug-products
Two drug-products were studied. O

by Siam Bheasach Co., Ltd (Dipraz

Exp. 09/08/2008), and a

Pharmacia Italia S.p.A.,

as a generic (test) product manufactured
. H42GLA02/1, Mfd. 09/08/2004,
’s product manufactured by

(Minidiab®, Batch no. 4ERG81, Mfd.
0172004, Exp. 01/2009) whie oned as a referc

\ product.

0.,Ltd., Thailand)

B. Reagents
1. Working stand

ach Co.,Ltd., Thailand)

3. Acetonitrile HPLC grade (Lab-Scan, Fhailand, Ireland), Lot No.03 12 0085

4. Methanol HPLC grade (L4b Scan, and), Lot No. 04 07 0068

5. Methanol A “‘fﬁﬁmw:' 4 0.04 08 1129

6. ortho-Phosphor 012 10.406005

7. Potassium dihydf gen phosphate AR (Merck, Germany), Lot No. A397373 247

8. Sodium ﬂj ﬁ ﬁﬁwyﬁw 21] &Tﬂkgjﬁermany) Lot No.

K22051045 5
9. Pooled drug free plasma (Thai Red Cross Society, Thailand), Lot No.

w3 571 3L UV 1A ©

10. Glucose anhydrous (Hebei Shegxue Glucose Co., Ltd, China), Lot No.
200405151



C. Apparatus

1. Analytical balance (AG245, Mettler Toledo, Switzerland)
2. Digital pH meter (Backman 040 pH meter, Germany)

3. Vortex mixer (Vortex-Genie, Scientific Industries, Inc., USA)
4. Micropipette 100 pL (Gilson Medical Electronics S.A., France)
5. Micropipette 1000 pL (Socorex, Switzerland)

6. Sonicator (Branson 2200, USA)
7
8.
9.

. Glassware (Pyrex, USA) ’ ,
Freezer (FC-27, Sh //
Centrifuge (Ljungb

10. Sodium hepari
11. AccuBOND I

12. Vacuum manif

id, USA)

s iple, USA)
9% 300 mm 10 pm, USA)

H 2 Detector, USA)
- Integra land)

15. Water bath (Mg‘nmen Germa m
16. Nitrogen gas (Thi'l Industrial Gas, Thailand)
7 s RL TR AR N T

18. Nylon $yringe filters, 17 mm, 0 45 pm (Natlonal Scientific Company, USA)

ST T T

- Dissolution (VK 7000, Vankel, USA)
- Heater (VK 650, Vankel, USA)
- System monitor (VK 8000, Vankel, USA)

20

Agilent Technologies, UK)
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Methods
A. Pharmaceutical Equivalence and In Vitro Dissolution Testing

In order to confirm the quality of glipizide tablet, pharmaceutical equivalence
study of test product versus innovator’s product were conducted by following the
recommended procedures of United States Pharmacopoeia (USP) 27. These include

identification, uniformity of dosage units, assay and dissolution test.

1. Identification

Concentration of 0.05.n mL of the assay preparation and

standard preparation weresseparately inj al volume into HPLC, and the
) ) e ———

retention times were us 1 ion, the retention time of the

major peak in the chr hel assay pr ion corresponds to that of the

Buffer — Disso! ,‘* monobasié sodium phosphate in water, and

m hydroxide to a pH of 6.00 +

mixture of buffer and

methanol (45.55). _
Standard @pa tel;ﬁveighed 20 mg of glipizide

WS in methanol, and dlld,\te to 200 mL with methanol in a 200-mL volumetric flask to
obtain a sol Transfer 25.0 mL
of this solutmrg ﬁ?nﬂ’n?ﬁ(ﬂ Tﬂg-to volume, and mix
to obtain tio

)1 REapLaiiy b v L TR

volume of buffer equal to one-half of the total flask volume, and shake by mechanical
means for 10 minutes to allow the tablet to disintegrate completely. Dilute with
methanol to volume, and sonicate for 15 minutes to obtain a solution having a
concentration of about 0.05 mg of glipizide per mL. Filter through a solvent-resistant

filter. Ten replicate test preparations have been analyzed.
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2.2 Chromatographic System
The liquid chromatograph is equipped with a 225-nm detector and a 30 cm
X 3.9-mm column that contains 10 pm packing C;s. The flow rate is 1.0 mL per
minute. Chromatograph the standard preparation, and record the peak responses as

directed under procedure.

2.3 Procedure

in which

C is the on, Jin. g ide WS in the standard

preparation.

ry is the peak responses-obiained |
= ,.-*‘i"if

Each of i : etwéen 85% and 115% of the

labeled amount of ghplz‘;de and relative standard deviation is equal to or not more

o AUGINYNTNYING
ﬁiﬁ"‘iﬁﬁ:ﬁﬁﬂiﬁi&n NN st

accurately weighed portion of the powder, equivalent to about 5 mg of glipizide, to a
100-mL volumetric flask. Add 50 mL of methanol, and place in an ultrasonic bath for
15 minutes. Dilute with buffer to volume, and place in the ultrasonic bath for an

additional 15 minutes. Filter through a solvent-resistant filter.
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Analytical procedure for the assay preparation is similar to the test preparation
as described above. Glipizide tablets contain not less than 90.0% and not more than
110.0% of the labeled amount of glipizide (%L.A). The difference of percent labeled
amount of the active ingredient in test and innovator’s product should not be more

than 5%.

4. In Vitro Dissolution Testing

Dissolution test was perfo the USP apparatus II operated at 50

rpm. Twelve tablets of both test a ' roducts were tested by separating
' ﬁmblets of both products were

ining 900 mL of phosphate
ution medium. Ten mL of

samples in each vesse . a 5, 10. 30, 45, 60 and 90 minutes,

in order to maintain

by spectrophotometer 1 1 and' was calculated using the

calibration curve.

; reaession analysis.

The dissolution lProﬁle of test and mnovator s products were created by
plotting % g ﬁu }qdﬁ ﬁhjwﬂ ﬂur ed using difference
factor (f}) a tjz) he two factors were
IR i Inena

h= Hzm T|}/ZR]X100

=1
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£, =50% long 4 (I/n)i(R, - T,)z}m x 100}

in which;

n = Number of sampling points

R, = Mean percent dissolved of innovator’s product at time t

Ty = Mean percent dissolved of test product at time t

Criteria of dissolution testing, //ﬂ point dissolution testing; the
%dissolution of glipizide i A Hair ALt 85% of the labeled amount
and for dissolution pr(' § e factor and similarity factor

should be between 0 { espectively.“The similarity factor is the

principal factor for ¢

B. Bioanalytical Method
The bioanalytical AT ining glipizide in plasma was that

modified from the article o

1. Sample Pre ) ar.

Ten solid pha: ns;+were placed on SPE-10
oned with E}nL of methanol, 3 mL of
water and 1 mL of 0.16MyH3PO,, respectiyely. Then, 0.5 mL of plasma samples

which each sﬁ%ﬁn’%ﬂw ﬁoﬂi'%qﬁﬁliclaﬂde 13 L)

and 1 mL of 04/M H;PO,4, were loagpd into the SPE column. The SPE columns were

ter. Finally,
NI SNy

Because of the low concentration of glipizide in plasma (ng/mL), the eluent

vacuum extraction mgfold and

was necessary to concentrate by evaporating to dyness in a water-bath at 40°C under a
nitrogen stream. The dried extract was reconstituted in 100 pL of mobile phase. An

aliquot of 40 pL of this solution was injected into the HPLC.
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2. HPLC System
Column : p-Bondapak C;3, 10 pm, 30 cm x 3.9 mm i.d.
Mobile phase :0.01 M potassium phosphate buffer pH 3.5: ACN
(62:38)
Flow rate : 1.4 mL/min
Oven temperature :50°C
Autosampler :§C
Detector

Retention time %Gliclazide ~12-14 min

Response C are ratlﬁ

Gradient flow 7 7 —
Time %M \\ ' %ACN

11

12 40
16 40
17 0
22 0
The run time. gradient flow rate was used in

er ‘ t deposited at the inner
surface of the test tuﬁ with retentio of about 1@4 minutes, which are not

shown in chromatogramy’ .

ﬂ‘lJEJ’WIEJﬂﬁWEJ’]ﬂ‘i

3. MethodValidations

YUWE )20 M 101
intend m a alidations rmed in acCordance with

the specification given in the Guidance for Industry: Bioanalytical Method Validation

order to eliminate *'i

of Center for Drug Evaluation and Research (CDER) and Center for Veterinary
Medicine (CVM), U.S. Department of Health and Human Services, Food and Drug

Administration, 2001. Details of validation were described as follows:
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3.1 Selectivity
Six sources of blank plasma and spiked samples with glipizide and
internal standard were analyzed in order to ensure that there are no interferences
according to the contents in blank plasma and there were selectivity of glipizide and

internal standard.

3.2 Linearity and Standard/Calibration Curve

Stock standard solution of:

ipizide and internal standard (0.1 mg/mL)

were prepared in methanol. Working ipizide and gliclazide solutions of
appropriate concentratio Cré-ma 1 the stock solution with 50%

—

methanol/water. The cali adding working solution of

glipizide in blank plas : Standard Soltions of 20, 25, 50, 100, 200,
400, 600 and 1,000 n ' orking solution (12 pg/mL in
50%methanol/water) wa e solutions. All of standard

and standards other than LLOQ'EIWII fe.than 20% and 15% respectively.

..--'_':. I__,J"""l ‘.:f

I:ntration in plasma were

Five deterfilinations of . coT:

analyzed so as to assure that analyte peak response) was identifiable, discrete, and

"1 “B“TJSEJ i m ]
AWIAINTUUNIINYAY

Quality control concentration samples (QC samples) were prepared
(Appendix A). Five determinations of QC samples which include three standard
concentrations of glipizide in plasma (60, 500 and 900 ng/mL) were analyzed.
Accuracy of the analytical method was estimated by the percent recovery of each

concentration level using the following equation.
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% Recovery = Estimated concentration x 100

Know concentration

Mean value of the percent recovery of each concentration level should be

within 15% of nominal concentration.

3.5 Precisions

les were prepared and analyzed in
the same day. Precisionwof e deterr timated by calculating percent
coefficient of variatio of e entration level using the following

equation.

The

\\ f each concentration level

‘j above (in 3.5.1), but
dé in plasma were analyzed

Fval 1atid@>f each concentration level

e
“'@r— [ three concent
o 7

on five different day g

the five determina

should not exceed 15%.

 AULINENINYINT

ecgyery xtraction

T b Slabiiibiniu pa 1 m ok e

percent recovery of extraction was computed by an equation:

% Recovery of extraction

= PA of glipizide or int. std. of extracted samples from plasma x100

PA of glipizide or int. std. of unextracted samples from mobile phase
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PA is peak area. The percent recovery of each concentration level need not
be 100%, but the extent of recovery of an analyte and of internal standard should be

consistent, precise, and reproducible.

3.7 Stability
3.7.1 Freeze-thaw Stability

Three aliquots of two concentrations of standard glipizide in plasma
(60 and 900 ng/mL) were analyz Wd at -20°C for 24 hours and thawed

&- aw cycle. After complete thaw,

s under the same conditions,

(60 and 900 ng/mL) Were ana d 2 r 2 hours. Afterward, they
emperature and analyzed ‘p; ept at this temperature
for 4, 8 and 12 hours. m

SRR S5 1 211 7)1

qThree aliquots of two concentration of standard glipizide in plasma
i viien |raur: bl
analyzed a ﬁnf f;l 12

3.7.5 Stock Solution Stability
Standard stock solution of glipizide (0.1 mg/mL) in methanol and
gliclazide (0.1 mg/mL) in methanol were prepared and refrigerated. They were then

analyzed after being kept for 2, 4 and 8 weeks.
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Stability Evaluation
For freeze-thaw, long-term, short-term (room temperature) and, post-
preparative stability of glipizide, evaluation is made by comparing analytical results

of treated samples with those of freshly prepared samples through an equation:

% Deviation = Est.conc.q, — Est.init.conc.q x 100

Est.init.conc.q

where;

Est.init.conc. i oncentration of freshly prepared

were displaced by peakdrealof 1plzi;%'
Bl

Y2
Yy ﬁ;f'ﬂ R
C. In Vivo Bioequivalence Stud: T

The methods used for thls --

stated in USP 27 and the Criteria
and Guideline for the Bioe dy 'rugs of Drug Control
Department, Office of Food and L iland, 2000.

1. Drug-products

Two b ﬁ gahﬂ ‘Wdiab% were tested.
Diprazide® w produc ereas Minidiab™ was an innovator’s product

2. Sjle | AINIUNAINYIANY

All volunteers were selected on the basis of medical history, physical

examination and clinical laboratory record such as complete blood count, blood urea
nitrogen, serum creatinine, AST/ALT, total bilirubin, alkaline phosphatase, total
protein, albumin, hepatitis B virus surface antigen, hepatitis C virus antibody, and

human immuno-deficiency virus antibody tests. No volunteers had a history or
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evidence of hepatic, renal, gastrointestinal or hematologic disease, and of drug allergy

to sulfonylurea, sulfonamide and thiazide.

2.1 Inclusion Criteria
Twelve healthy Thai male volunteers, aged between 18 to 45 years with a
body mass index ranging from 18 to 24 kg/m? precipitated in this study.

All selected volunteers received patient’s information sheet and they were

explained about the purposes, the ' the risks of the experiment prior to
entering the test. The study | by the Ethics Committee of the
Faculty of Pharmaceutica niversny, Bangkok, Thailand.
Informed consents t Wbefore starting the study
(Appendix B) "

ce the effect of inducing
or inhibiting hepatic m of drug interactions, the
volunteers were ask , cigarette, alcohol and
beverage or food, con and chocolate for at least

The volunteer 0 JOve aliﬁtions or were allergic to
glipizide, or showed serlgus side effect, or consumcd drug affecting pharmacokinetic

parameters oﬁnu ﬂaﬂﬁ wzﬂ mdw ﬂ)ﬁ]tﬁ ﬁdy, they would be

excluded.

ﬂﬂﬁ'l&lblﬂim UANAINYA Y

e experiment was conducted in a single dose, randomized replicated
crossover design with 2-treament, 2-sequence, 4-period and 1-week washout period

between treatments, as shown in Table 2.



31

Table 2 Randomization Schedule

Sequence | Subject no. Period 1 Period 2 Period 3 Period 4

1

O N n W

j R,

R is the innovator’s psédugt o

“is the test product of 5 mg
glipizide tablet. 1 is the fifst 2 is the second time of drug

administration.

4. Dose and D | ‘
After an ove] y‘ S sulb jects were admitted to
the Faculty of Pharmaceutical Scie E ongkorn I@iversity, at approximately

6.00 a.m. An indwellin&c‘%tllleter was inscrtag into an antecubital vein to collect the

blood sampleﬁ !td; tj ? w "] ﬂ

Subjects)ere given a single dose of either formulation (test or innovator’s
prod i (ﬁj in water.
Foll Qﬁ j ﬁnﬁlﬂ;ﬁmﬂ m'j% m Hwater was

administered every 15 minutes for 4 hours. The identical lunch and dinner were

served at 4 and 10 hours after drug administration in each period.
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S. Subject Monitoring
During the first 4 hours of the study, blood pressure and pulse rate were
monitored. All monitoring data about blood pressure, pulse rate, unusual symptoms,

diagnosis and remedy (if any) were recorded in case record forms by a physician
(Appendix B).

6. Sample Collection

Blood samples (5 mL) lected in sodium heparinized tubes

immediately prior to dose ad i Randat05,.1,1.5.2,2.5,.3,3.5, 4,
6, 8, 10 and 12 hours p |_ice bath until centrifugation.
Within 30 minutes after colieeti was separaied by centrifugation at 3,000

lyze for glipizide concentrations

in duplicate were also

incorporated for accepti ejec ing 2 "'7_»_. : st 67% of QC samples must be

c@plete, plasma glipizide
concentration versus t‘n& curves were e]ptcd. The relevant pharmacokinetic

parameters tﬂbuqﬁaﬁ‘}c%ﬁ%@%d&*rﬂnﬁ f§ each subject who

completed the %tudy for each treatment using standard non-compartmental methods.

D NI O P13 b

concentratlon-tlme curve (AUC).

The maximum plasma glipizide concentrations (Cmax) and the time to peak
plasma glipizide concentration (tma) Were obtained directly from the plot of
individual plasma glipizide concentration-time profile. The area under the plasma

glipizide concentration-time curve to the last measurable concentration (AUCy4) was
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calculated by linear trapezoidal rule. The area under the plasma glipizide
concentration-time curve extrapolated to infinite time (AUCy.,) was calculated as
AUCq, + a/Ke where 6 is the last measurable concentration, K. is the elimination rate
constant obtained from least-square analysis of terminal log-linear portion of plasma
glipizide concentration-time profile. In addition, other pharmacokinetic parameters;
elimination half-life (t;,), clearance/fraction of dose to be absorbed (CL/F), apparent

volume of distribution/fraction of dose to be absorbed (V4/F) and the mean residence

,/))/mg equations:

69"1(6 ——

time (MRT) were also calculated usi

Where;
it curye extrapolated to infinite time
which is equal to AU VIC,., is obtained using trapezoidal
rule from the plot of product of pias concentration and time (C; x t)-time
curve.
8.2 Statistica

Analysis ‘of variance (ANOVA), performecm)n In-transformed data of

AUC,,, AUC obse Vd/F CL/F , MRT, K. and t;
at the 51gm u(glﬁdm ﬁﬁoﬁ:ﬂ ‘ie the difference of
individual correspondmg parameterobtained from,test and innovator’s products using
nm OSSN 1A J V18116 B

AUCy, AUC. and Cpax were considered as primary variables for the
purpose of bioequivalence analysis. The 90% confidence interval for the ratio of each

parameter of test to reference product was also obtained from the output of this

program.
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The test product was considered to be bioequivalent to the innovator’s
product when 90% confidence intervals for the ratio of test/reference (T/R) of
individual parameter base on In-transformed data was within 80-125% after
transformation back to normal data.

The tmax difference of test product relative to innovator’s product was

calculated as percent deviation.

D. Comparison of Pharmacoki

All relevant pharmacokinetic p rameterd 65elipizide in healthy Thai volunteers

obtained from this study v paged t@ously published reports and
discussed. '

A

;
AULINENINYINS
RN TUAMINAY
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