CHAPTER 111

MATERIALS AND METHODS

Materials

A. Test Pr

1, Tablsﬁ'ﬂf‘iﬂf ly available ranitidine

tablets, 150 mg f e evaluated. One was
the innovator's ppoduc! fch was assigned as the reference
standard against t ér lrour ¥{?> nanufactured brands.

 \7

ator's product of
FRBLL SatTe injedt 0 5o.mff , was used in this study.

The letter "*4h?ﬁ.5 - I were given to

Other information

A@;endix A.
ﬁ%ﬁ‘%ﬂﬁlﬂﬁwmﬂ‘i

PRIFIN T IN TN

‘(Uquifad Lot

represent the .1$“w;_
i
of these product!ﬂw:

2. Internal Standard : procainamide hydrochloride
powder (E.R. Squibb and Sons U.S.A.) Lot. 78438
3. Acetonitrile HPLC grade (Merck) Lot 42063964
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4, Heparin J 5,000 i.u./ml (Leo Phérmaceutical
Producté, Ballerup-Denmark) Lot A 87 A

5. Diethyl ether, GR grade (Merck) Lot 448 K 5060421

6. Chloroform, GR grade‘(Merck) Lot 801 K 03034045

T Isopropanol, G; rade (Merck) Lot V 6 F B 1203666

8. Sodium hydeeokide ARl (Merck) Lot 64 Z C 605098
9, Sodius 2 (BDH Chemicals Ltd.)
Lot 45332406 ‘
10. "% rnic ac#d GR grade (Merck) Lot K
2771873 |
1.
(Merck) Lot ‘
2. ‘ ,’a?~.iﬁ'a¥h«te GR (Merck) Lot 721
A 253273 '1 L\
13. Sodium chldside GR (Widhyssom) Lot 000630
14. ' ssis (Merck) Lot 3194027

15. -___m K 4184709
Vi ‘

C. Appnrﬁpus

ﬂu?J’J‘VlEl‘VﬁWEWﬂ

1. @%nalytical Belance ettler H AR)

ﬂ QWWWWQ mﬁanﬂhines Ltd.,

3. Dissolution Apparatus (72 RL, Hanson Research

Liverpoq

Corp, Northridge, Calif.. U.S.A.)
4, Spectrophotometer (Spectronic 2000, Bsusch &

LOTﬂb, NoYo, U.S.A.)
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A5. High  Pressure Liquid Chromatography (LC-3A,

Shimadzu, Japsan)
6. Digital pH meter (PBS 730 EL-Hama Instruments)
7. Vortex mixer (Vortex-Genic,_Scientific Industries

y elstahl Rost Frei)
mpatible 16 Bit, Micro

lnc.. BOhemia, N;Y" UOSQA)

hh.’

8. Water bat
8. Digital

Source) "'"-‘
Method
A. In Vit
Five ' niti ne, 150 mg film-coated
: W i ' :
tablets, were epaluate'fgzggp-» official and non-official
.M-..f

test of U.S.P, and ~ B ated tablets.
V.

The test includaiﬂz

ﬂ»um%mw 8 Y
TIPS T ) 9] e o

ranitidine tablets were sampled and accurately weighed

tablet by tablet. The average weight eand standard deviation

~were calculated.
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2. Assay for Content of Active Ingredient
2.1 Ranitidine Tablets -

ranitidine in tablet was

determined by .the m:ﬁg‘{ ) ajec M.(14) as follows 1

Not 1 tablets were weighed
and finely powd ~powder equivalent to
10 mg of ran ‘ !.;F"1% ‘-'~ was guantitatively
trensferred into | WhFlask. A 100 ml of
water was added & re J"%‘_ epension automatically
was shaken for 20 m 7 ﬂd&;w;”“snl ¢$z-wes made up to volume
and mixed well. Alig ,;!; _5_:? i‘ml was centrifuged dt.
4000 rpm. for 10 minut.;~—r ;- 11 of the clegr supernatant

was pipetted ask and made up to

volume. The abeb? "fﬁlution was measured .

‘using the wavesgng aba&}bance at 313 vm.,

against water asy the blank ‘pd compared +to +that of an

| avmvmwﬁ%&ﬂ] wm«womm
LKL ﬂQﬁ"i‘EH%JWY}WEI’] A

A 2.0 ml of ranitidine injection (50 mg) was
pipetted into a 100 ml volumetric flask and made up to volume

with water. A‘portion of 2.0 m1 of the dilute solution was
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adjusted +to 100 ml1 with water. The absorbance of this
" solution was measured at 313 nm. against water as the blank
and compared +to that of an appropriate standard solution

(Appendix B)

3. Disintegra

The disint : t a5t five brands of
ranitidine table lied seconding to the B.P. 1980
method for coated 3

Procedure » ug was placed in each
of. the six tube plastic ring was
added to each tube. \\ -perated ‘using water
maintained at ersion fluid. The tablets
passed the test if _ 1= fwh,: ‘ integrated completely
within one hourfu' -‘“%bled'to disintegrate,
the test was repe!ﬂ ETets and substituted
water for 0 1 N hy%rochloric acid mainteined at 37 + 1 C as

the immersioﬂfuﬂ qﬂﬁméﬁ Wﬂﬁ}ﬁﬁ the test if all

six tablets,%in the acid medium, had disin’oegrated within

e e ﬂ\‘iﬂim UANAINYNAY

The mean disintegration +time of each brand and

standard deviation were then calculated.
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4, Dissolution Test

The dissolution test for five brands of ranitidine

tablets were determined by the rotating basket method of the

, gastric fluid (pH 1.2) and
[} 7 5) as the medium.

Appendix C)

UsSP  XXI (28) using simula

simulated intestinal _

(Composition of dis
| E—

~Procedure“’!"”H

of thg six bas s

g was placed in each
basket into each
vessel containing ‘
medium at 37 + 0.5 ,l hﬁ; ‘etu  as then immediately
operated and maintai ‘ﬁ'+13f_ ;'5‘¢ :-ket at 100 + 2 rpm.
Five millilitres o fat ak&n" 10, 15, 20, 30,
45, 60, 90 and 120 minut

the same quantihﬁidé

to keep the v01'1~ SO -4 "ﬁ,um constant during

- Then immediately added

after each sampling

the experiment. z&e sETlvéd was determined

by UV spectrophotometer at 228 nm, in comparison with a
( 4

s = US INNINGINT
AT S gy e e

with concentrations 1,

mcg/ml in simulated gastric fluid and simulated intestinal
fluid were determined in a UV spectrophotometer at 228 nm.
Absorbances obtained versus. known concentrations were fitted

to a straight line using linear regression (Appendix B).

015330
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5. Evaluation of the In Vitro Studies

The characteristics of all five brands of
ranitidine tablets were examined and evaluated using general

one way analysis of wvariance

standard of USP. and/or BP
and t-test were used f | the differences between

t+he innovator's pr the disintegration

All ‘ablets commercially

available . in Thailafd br® panitidine injection

were used in this s

 —— ]

,2. Subjezms
= ﬂﬂ?ﬂﬁﬂ?ﬂﬁl“fﬂ?‘e s

yr. (range @0 t and a mean weight of 62.7 i .1 kg

e A mmmtmﬁna‘lm:::“:::

pre—-entry hemhbologic and bioghemical tests, Demographic

data are presented in Appendix D. The methods of the study
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°

were fully explained +o0 all  subjects. Informed written
consent was obtained from all subjects. They were taking no
medication for at least one week prior to and throughout the

study.

3. Dose and D

Ranitidine an intravenous (V)

bolus or two tab _orélly in a single
dose eguivalent ranitidine 5335,
respectively. Ali dose in the—morning
sfterb overnight f

wés permitted until

4, Experiment-5£*

The ;"‘:""'f“"""‘—_“_—;:‘ experiment,

=

with at least 1 lﬂe' E’own in Table 1.

AUEINNINYINS
RIAINTUNNIINYIAY

(other +than water) -
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Table 1, Dosing Schedule

Week -
Subject No. l
5 6
1 E I
2 I A
3 A B
4 B C
5 c D
6 D E
y 4 E I
8 1 A
9 IA B
10 B C
11 C D
12 D B
NS '
| g

AHBIREAINYIRS
W T QW’, a@nm%;fﬁ% é{ﬁiudme t.ablets{

ré@presents the brand name of ranitidine injection
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5 ‘Sample Collection

5.1 Oral study ¢ Blood samples (5 ml) were drawn
from +the antecubital vein before and at 0.5, 1, 1+5, " 2+.0,
0 hours after dose. '

V#

1 st

2.5’ 3.0’ 4-0, 600’ 8.0
B.2 P lood samples (5 ml) were
taken before and . - : M‘* 45 min end 1, 2, 8, 5
and 7 hours aft
All ollected in heparinized

o for 10 minutes), the

‘plasma was then epar ed “anc ’ wored at -20 C until

subseduent assay.

6. ern n of nesin Plasma

Y]
Plasms rﬂ}it*-

’ i% were determined by
high-performance yﬁ uid chromg&ysraphy using a modification

b une mﬁugqqcpgwfjawgqﬂjm Boutagy st

al. (29, 30, 31). The progedure was develope s follows

ARIANNTIN NW]’J‘V]EH@ )
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Plasma sample l'ml

- added 0.08 ml of Internal standard (100

Bng./ml of procainamide hydrochloride

mixture of ether,
opropanol (2:1:1) (5
ng for 2 min. and

4000 rpm. for 15 min.

.op layer to a second tube

dér a8 gentle stream of

o
it 45 C

resid ,
» 4

Bl 0.2 ml ‘of the
a- og ne'icaiobile phase

o848 fﬂgwgwgqa§into

MANTUNNAINGIAY
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HPLC Condition for Ranitidine Anelys{s in Plasma
Apparatus ' s+ HPLC LC-3A, Shimadzu, Japan

in? Stainless

Column t M-Bondapak C
‘ steel column, Water Associetes
Pty-Ltd., U.S.A. pre-column 5
/ x 2.0 mn  i.d. analytical
430 cm. x 3.9 mn i.d.

ethylamine in water

pH 8.2 with
acid and 6.5%
51e (V/V)

Flow rat

Attenuatic
Column tempera
Pressure
Retent ‘Sm_"'?"'m’ 5.4 minutes

nefide 3.0 minutes

Theﬂoﬂﬁlﬁ?%ﬁ%ﬁ%ﬂ ']xﬂ l‘ssma samples were

calculated fHom the standgrd curve (Appendix B).

’QW']@\&ﬂ‘ifUNW\’JWEﬂﬂEJ

Standard Curve

Certein amount (0.05, 0.1, 0.2, 0.3, 0.5, 0.8, 1.2,
2.0 mcg) of standard ranitidine were added to 1 ml of pooled

drug freé plasma. These samples were analyzed following the
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same procedure as described previously (29-31). The ratio of

the peak height of ranitidine to internal standard obtained
versus the known ranitidine concentrations were fitted to a

straight line using linear regression (Appendix B).

T Evaluatio 2

The kin ~assumed to be 1linear

therefore, indi profile from each

treatment was to noncompartment

estimating progr

hicavailabilities wére

The
calculated using th ions s~
F g 1lntr.v‘-nou- Eq'.‘x

; oral

3

-l . [AWA orms 1. (t-“.) x DOBB ora (tent) .Eq"'z

ﬂ Wmﬂ']m e
Q Wr] Nﬂ i’éu %qu '%-‘Hrﬂqﬁ Hrves , [AUCI

‘were ca culated from the first sampling time to the latest

one by using the trapezoidal rule and then extrapolated +to

infinity. The calculation can be shown as follows :

[AUC] + C"/Kel Lavii 8
[
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where, c* is the last measured concentration, Kel is +the

elimination rate constant (Appendix E).

The comparative biocavailability of the 5 brands of

luated using +the following

"‘t ncentration (Cp__ ), <(b)

tion . V¢ ted ube

ranitidine tablets ' were

parameters ¢t (a) the
the +time of the pe
area under the ple L-e curve [AQCJ and (d)
the first (Ka). The pesgak
plasma concentr _5' '* \? ;-~A £ the ’peak plasma
concentration weré “_:f':g, , | concentration-time
ﬁrofiles. The ‘ concentration-time
curve were ca previously. The
absorption rate co s f [;Q culated using equations 12
and 183 as described {gbéii ;‘ E. A one way analysis of

variance and t-test were d™ ess.. the bioequivalent

_ differences amo%&;w :Jeen each others.

;ﬂ] D
ﬂUEI’JVIEJ‘V]‘ﬁWiJ’]ﬂ‘i
qumnimummmaﬂ
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