CHAPTER II

MATERIALS AND METHODS
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2.7 Absolute ﬁethanol AR (J.T. Baker, USA) Lot no. 9070-3
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tests of U.S.P. for uncoated tablets. The tests include :

Method
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1.1 Weight Variation U.S.P. XX (28)

20 tablets from each brand of furosemide tablets were
sampled and accurately weighed tablet by tablet. The average weight

and standard deviat.iog were calculated.

welghed and powdered. -
d equivalent to about 40

portion of this powds :
ng of furosemidé™ingsfrdnd } «d o & 100-nl volumetric flask. Added
25 ml of 0.1 N #&« ‘ to stand for 30 min.
with occasional sk n with water to volume and
mixed. The solutionfwad filtered, discarding the first 10 ml of the
filtrate, and 2.0 7 7- orred to a second 10-ml

volumetric flask. ide was added to volume and

s —

mixed. The absore ' £ the resulted solutic Was measured using a
spectrophotoneter “’ ;

F176] 590 24908 WUSAS n o

quantified ubilizing a standaid solution (Appendlx B)

ARIANN TN UAIINYAY

1.3 Disintegration Test (28)

The disintegration tests for 13 bfands of furosemide
tablets were determined according to the USP XX method for
uncoated-tablets.

Procedure :
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Individual tablet was introduced into each of the six
tubes of the basket. A disk was then added to each tube, and the
apparatus was operated using water maintained at 372 °c as the
immersion {luid. The tablets pass the test if all six disintegrate

within thirty minutes. (If any of the tablets does not disintegrate,

the test is repeated on a g lve tablets. The tablets then
pass  the test if no Ny S é tablets from all eighteen
tablets disintegrate Within th rt.y% The mean disintegration

time of each brands wés eAlculated.

phw; 1 \
the U.S.P. Dlssolut.m Ap .-: .L _.->.:.. le) (28) is used to establish

used as a dis | Prepar: issolution medium see

Appendix C).

solution rates of furosemide from six tablets of each

e wereﬂ ummﬂm ko) Qﬁ..dm
AN ANDIRUNBIINEANE e e

in t.he vessel and equilibrated at 37:0.5°C. A tablet was introduced
into each of the six vessel, the apparatus was then immediately
operated and maintained stirring speed at 50. rpm. 5 -ml “-of
dissolution medium was taken from each vessel at 2, 5, 7, 10, 15, 20,
%, 50, 70, 90, 120, 150, 180, 210 and 240 minutes intervals and added

immediately the same cuantity of it after each sampling to keep the
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volume of dissolution medium constant during the course of test. The
absorbance of the drug dissolved in dissolution medium were measured
using a spectrophotometer at 271 nm. The amount of the drug dissolved

at sampling time intervals was calculated from the standard curve.

The standard curve could be obtained from the preparation of

amounts of furosemide in a

» ésed this solution set by

a spectrophotometer.
Plotted the abso

4 7e \\k\ “concentration of drug and
fitted these plo h

: B G ‘ \
1.5 In Vi i _

of 13 brands of furosemide

series of standard sol
dissolution medium

spectrophot.ometri

inear regression.

tablets were examin e " ited {0 determine whether they passed
the general sta ent for uicdated-tablet. Analysis

\J

of variance and ms performed t.o assess the

differences betﬁeen the orlgmal and other brands for the -

dxsmtegraﬁ%ﬁxf{}ﬂtﬁ Wﬁlwmtﬂ ‘ﬂus is accomplished

using a comﬂ,lt.erlzed st.at.1st1ca1 program SPSS (Appendlx E).
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2. In Vivo Studies

2.1 Bioavailability Study

2.1.1 Test Products

__Four  bra of furosemide tablet with
differences in vitre- S : lut i éist,ics were selected. One

rence standard against the

was the original &
others. The othe e and minimum dissolution

values respecti

/EAGhL. e pale volunteers with 25 to 39

vears of ages and withis 0% Jof & ddeal weights icipated
g 7 in 107 7;,4_::, 2 _ g participa

in this study..#Almedical history, completely physical examination and

S

standard labora -‘r .f-f-i‘ were performed prior

to the study to ensure the absénce of any significant hepatic, renal

disturbanoﬁaﬂﬁofj ﬁﬂﬁw mﬂﬁmer The method of

the study qwas fully expla‘ined to all subjects and all gave their

wr 19&%?&%? Nﬁ &Td‘j ﬂtﬁ "Tﬁg:stained from

medications, smoking and alcohol for 1 week prior to and throughout

the study.

014213
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2.1.3 Drug Administration

Subjects fasted for @ hr. before each drug
administration and 1 hr. thereafter. A single dose of 40 mg

furosemide tablet was taken orally with 200 ml of water.

ed in a randomized
crossover design. in a randomized

order, with a one-week f,. n each administration as

shown in Table 1 © Ff JF b V-8 SRR

were collected from a

forearm vien - usi ;Y = diately transfer to
- heparinized tubes. Bgod
1.5, 2.0, 2.5, 3.0, 4,0 and 5.0 ¢hr. after drug administration.

robioning cofbtibittion) o8 k] oY Bt e prasen vere

stored in the deep-f reeze unt.lldanalvzed During each s@ﬁy day. urine

ves colbold | ettty plond BAIHHAAY o o

followmg periods : 0-1, 1-2, 2-3, 3-4, 4-5 and 5-6 hr. Urine volumes

e aﬁ at - 0.5, 0.75, 1.0,

were recorded; aliquots were stored in the deep-freeze for electrolyte

' assay.
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Subject Week
no. 4
1 c
2 A
3 D
4 B
5 c
6 A
7 D
8 B
7 ]
a. Each A, B a‘f rand name of furosemide
tablets

ﬂ'lJEJ’JVIEWI‘ﬁWEJ’]ﬂ‘i
amaﬁmmwnﬂmaﬂ
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2.1.6 Determination of Furosemide in Plasma

Concentrations of furosemide in plasma samples
were determined using modified high-performance liquid chromatographic
method described by Rapaka et.al. (31). The procedure was developed as

follows:

or 10 minutes)

\\\

n gas for 10 min

0.08 M _Phosphoric acid
pie soi £_- the HPLC column.

1y

ratin dition

ﬂuEJ’J‘VIEWﬁWEJ’lﬂ’i

Apparatus : HPL LC-‘?A, sh1m , Japan

ARR 91 Fawd 16 ']%WSEF}@ oBd steel colum,

Dupont. Instruments P.N. 850952 702
pre-column 5 cm x 2.0 mm i.d.

analysis-column 25 cm. x 4.6 mm i.d.

*4-chloro-N-f urfuryl-5-sulfamoyl-anthranilic acid methyl ester.
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Mobile phase : acetonitrile : 0.08 M phosphoric
acid (40 : 60)

Fluorescence detector : EX-2 filter and EM-4filter

Flow rate : 1.7 ml/min

Attenuation : 2" mv/full scale

Pressure : 200-240 kg/cmz

were quantified of e /the standard cur pendix D).

. 0.2, 0.3, 0.5, 0.6, 0.8, 1.0
and 1.5 ug) of standard fuz e an of internal standard were
- asEl 'amples were analysed
following the i : 'viously (31). The ratio
of the peak heig of furosemld.ei d internal standard obtained versus

o h‘°“"ﬂfﬂ‘ET“’J NEN TN G s s 2o

using linea¥ regression (Append1x D).

QW'WMT]?EU URIANYIAY

Pharmacokinet.ics Analysis

Individual plasma furosemide profile from each

. treatment was analyzed according to a one-compartment open model with

first-order absorption and elimination with lag time wusing the
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PCNONLIN nonlinear estimation program (32), (Appendix F)

2.1.10 sStatistical Evaluation for Bioavailability
Results

furosemide tablets were evalu: ted using the following parameters : (a)
the peak plasma o (b) the time of the peak
plasma concentrat.i e area under the plasma
concentration-time : test such as Friedman’s
and Wilcoxon Rank#SumsTe ;, used te e for differences among
and between the el | i local brands. This is

accomplished using program SPSS (Appendix E).

“-___...__ utput. _and Electrolyte

% Wﬂ ?rme samples were
collected @uﬂ in ervagz] 0-1, 150, 24 3-4, 4-a and 5-6 hr.
e e \ﬂ ﬁ-ﬂst.ored in a
deepﬁE-] ;@ gﬂj@ mrol%e in urine samples were

measured by the laboratory; those electrolyte were sodium, chloride

and potassium.
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2.2.2 Statistical Evaluation of Clinical Response

The differences in clinical response of four
brands of furosemide tablets were evaluated using the following
parameters : (a) the magnitude of diuresis, e.g., urine volumes, and

(b)  electrolyte excretien, urinary sodium, chloride and

",

potassium.
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