Chapter III.

MATERIALS AND METHODS

»zv of Norfloxacin, 400

---?

mg film-coateds domly purchased from

drugstores. product which was
assigned as d. Others were five

locally manuf

and F were given to

represent the each product. Other

. : L ”4-?,' : ; ’
information of thesé-produc accessible in Appendix
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potency ©8.80 % (Pond s Chemieal), Batch
ama»&nﬁmumawmaa
Internal standard ; Pipemidic acid (Sigma)
Lot no. P 79032
3. Glacial acetic acid GR (E.Merck) Lot no; 706
K 4111586
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4. Sodium hydroxide AR (E.Merck) Lot no. 735
C 642598 7 |
5. 85% Ortho phosphoric acid GR(E.Merck) Lot
no. K 27716873
6. Acetonitrile AR (E.Merck) Lot no. 8248408
7. Monobasic sodium phosphate GR (BDH

chemicals Lot no. 9528440 E

8. Met erck) Lot no. 903 K

i-da

\ nlum hydroxide in
& ,. Lot no. 86882
/ - f : \
10. opagic. ’\ 1 osphate GR (E.Merck)

a2\
11, ¥ ‘%_‘ -Here k) Lot no. 87049679 a
il \

12. HEpafinsi600048i . u/pl (NOVO) Batch no.
/88, Exp 1/10/91.

~balance (rmttler H51 AR and

1jiiLalytlc:
ﬂuiﬁﬁﬁmﬁ' U
amaiﬁmmnmmﬂﬂ

Research Corp., U.5.A.)

4. Spectrophotometer (Spectronic 2000, Bausch
& Lomb, U.S.A.)

5. High Perfofmance Liquid Chromatography (LC-

3A, Shimadzu, Japan)

016494
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_6. Digital pH meter (PBS 730, EL-Hama
Instruments, Israel)

7. Vortex mixer (Vortex-Genie, Scientific
Industries. Inc., U.S.A.)

8. Refrigerated centrifuge (Sigma 302 K ,

Sigma Lab. Centrifuges Gmbtt, West-Germany)

9. Waterbath 350, Willi Memmert KG,

7=,
10. 3+ = othCompatible 16 Bit
i @ > 0 ':\‘1 "-1. nd )

norfloxacin, 400 mg

film-coated t.abl't ated using the official

o TR — -
and non-official sts-of, the ed State Pharmacopoeia
XXII and/or harmacoposit 1988 for Ffilm-

coated tabletﬂ

FUSTMETINEINg

Y Twenty s¢tablets from eachgy, product of
o ARAAIDTRLURAR NYAREY) ccouracers
weigged tablet by tablet according to the British
Pharmacopoeia 18988 (London Her MHajesty’'s Stationery

Office, 1988). The average weight and standard deviation

were calculated.
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2. Assav for Content of Active Ingredient
The amount of norfloxacin in tablets was
determined according to the United State Pharmacopoeia

XXII (United States Pharmacopoeial Convention, Inc. 1980).

The method was described as following

norfloxacin accurately weighed

portion of o about .100 mg of

norfloxacin, lask. Add 80 ml of
Mobile Phas 1% = ."1 nicate for 10 minutes,
dilute with O Mion (1 in 1000) to
volume, and mi _ " of this solution to =a
25 ml volumetritc & : . e with Mobile Phase to

volume, mix, = = a filter having a

porosity of

Mmmm

PP T T Np——

USP Norf?oxacm RS quantitatively in Mobile Phase, and

ai1ibelfladkft tdeha Dl ddbetod il B | Hebdenrs, wse

Moblle Phase to obtain a solution having a kKnown

concentration of about 0.2 mg/ml.
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Separately injects equal volumes (about 10
mnl) of the Standard preparation and the Aséay pr;paration
into the liquid chromatograph. The ratio of peak area . of
the Standard preparation and the Assay preparation were
determined. The quantity of norfloxacin (in mg.) in the

portion of tablets was calculated from the formula 500 C

'.*ﬁ\— reparation and S and Xe.

‘\\,‘ - )

= 5btal ’nemhe Assay preparation

pectively.

and the Stands preparation \\H\\

olumn several hours with

(ru/rs) in which C ncentration in mg/ml of USP
Norfloxacin RS im

were the peak &

R
degassed 0.1 M/ phosphate adjusted with

phosphoric acid > bR

HPLC LC-3A , Shimadzu,

hY | .
sridapak Cle,Stalnless

column, Water

ﬂﬂﬂ?ﬂﬁ]ﬂﬁﬂﬂjﬂﬁ B 1
Qwr] aﬂﬂ‘jﬂé umqqmmaﬂcle51ze 10

hase Acetonitrile : Phosphoric

acid (1 in 1000) [150:850]

Detector +=UV¥ at 275 nm.
Flow fate 2 ml/min
Temperature : 40 + 1.0 8

Injected Volume : 10 al
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3. DiEiDIEEIEIiQnVIQEI

The disintegration tests for six brands of
norfloxacin film coated tablets were conducted according
to the British Pharmacopoeia 1888 (London Her Majesty's

Stationery Office, 1888)

blet was placed in each tube
of the basket,t ‘ dded in each tube. The

apparatus was ' . S maintained at 37 + 1 ’C

as the immersi

all six table integrated eompletely within one

hour . If any

test was repe ' i’  " e ix tablets and the

immersion fluid ! f-él {4 b .1 N hydrochloric acid

maintained at 37% . Thé“tablets then passed the test

if all- gix tabll-;:“ the acid medium , had

#5
disintegrated) wi

,,{“
eiiation time of each

brand and standgag dev1at10 ere then calculated

f mmmmﬂm
ARIAAIAURITRY NG sene

Pharmacopoela XXII (United States Pharmacopoeial
Convention Inc, 1890), dissolution of norfloxacin tablets
were established using the paddle method and buffer pH

4.0 as dissolution medium (Appendix B).
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Procedure: Seven hundred and fifty
miililitres- of dissolution medium was placed in the
vessel and equilibrated at 37 + 0.5°C. A tablet was
placed in each vessel. The apparatus was then immediately
operated and maintained stirring speed at 50+2 r.p.m.

Five millilitres of samples were taken from each vessel

‘the tablet and at 5, 10, 15,
jd 120 minutes intervals
.d .

w in the vessel (except

minutes) An ev of al n L “temperature equilibrated

just prior to intr
205 25, 30, 45
after the tabl

for brand C t

buffer pH 4.0/Mae & d 1'g ely after each sampling

to maintain aff fofistantivelume “of dissolution medium

mStandar solution mf norflox'ac‘in with

concent:ﬁt- ﬂﬁmﬂ{ﬂ ﬁ;ﬂj 14, 16, 18, and

20 ng/ hﬁ fFe .0 'wer EJre are and determined
2 ¢ /s :

us _ ,.]é ﬂimw?j Wﬁqrﬁﬂ Absorbances

ob:giji I§ n ‘cohcentra lons were fitted to g

straight line using linear regression (Appendix D). The
calibration curve was linear between the concentrations

of 5 to 20 ng/ml.
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The physical characteristies of all six
brands of norfloxacin tablets were examined and evalusated
using general standard of the United State Pharmacopoeia

and/or the British Pharmacopoeia to determine which brand

/&nce and student’s t-test

ormed to compare the

met the requirements.

(Steel and Tor
differences betue product and others

for the dininteg# dissolution rates.

brands of norfloxacin
tablets with their dissolution
characterist: sLed ‘\‘ES the innovator’s
product whlchm emreference standard.

Others were those with ma um, moderate and minimum

msomﬁ%%%mmnm
aw*fa@‘ﬁ‘smummmaﬂ

Twelve healthy male volunteers participated
in the study. They were 19 to 36 years old (mean age
24.17 + 5.02 years). They had normal body builds with
méan weight and height of B61.58 + 7.33 kg. (range 53 to
77 kg.) and 169.50 + 5.21 cm. (ranée 183 to '177 em.),
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reépecfively (Appendix C). All subjects received a full
physical examination as well as, renal and liver function
tésts, and a haematological profile to assure the absence
of any diseases. None of the volunteers had a history of
allergic reactions to a quinolone antibiotic and related

compounds. The methods and conditions were clearly

explained to all sub'g_' Subjects took no medication
of any sort and/o»';;; arations two weeks prior

v. Informed consent

: AN 3§\;::%ject before entering

to treatment and
was signed and

the experiment

35 '
1 dose of 400 mg. norfloxacin
tablet with 200 m Aiat ‘; given to all subjects in
the morning followi E{;-* v: ight fast. No food and/or

’;s-post dose.

4.

uﬂ;n ﬁu ﬁlu-] in a crossover
design. Fqlﬁach subject received e Itlj?in a randomized
I e Ta g
administration as shown 1n Table 1. 7
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Table 1 Treatment Schedule

ﬂeek'

Subject no.

1 2 3 e
1 A? B g D
2 A c
3 D B
E B A
5 C D
6 A C
7 D B
8 B A
8 C D
10 A C
11 D B
12 B A

:’ﬁ:____";**” \!

W
“d the brand name of

a. Each ;B B C and D represen

ﬁﬂﬁ’?‘wﬂm ‘W Eﬂ ] ‘5

Blood samples were withdrawn from a forearm
vein of each subject. The vein was kept patent by small
flushing doses of heparinized saline (100 j.u./ml).
Blood samples (5 ml) were obtained from the forearm

cannula after discarding the first ml of blood prior to
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dosing and to 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 4.0, 6.0, 8.0
~and 12.0 hour after administration. The samples were
kept into heparinized tubes (one drop of 5000 i.u./ml of
heparin solution in the test tube) After centrifugation
at 3000 r.p.m. for 10 minutes, the plasma samples were

seperated and stored at -10°C until subsequent analysis.

were

& ligquid chromatography
using a modi by Pauliukonis et al
(1984) and The procedure was

developed as f

en centrifuged at

4500 r p.m. for 10 minutes

F’rﬁ‘ﬂtﬂ’ﬁﬁfﬁ?Wﬂ“ﬂ {7 e
’Q‘W’mﬂ?i‘im HINENa Y

- Apparatus : HPLC LC-3A, Shimadzu, Japan
Column : nBondapak ClS’

Stainless steel column,

Water Associates Pty, Ltd., U.

pre-column 5 cm. x 2.0 mm. i

analytical column 30 em. x

S

o

B

>
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3.9 mm. i.d. particle size

10 n

Mobile phase : Methanoi—Tetrabutyl ammonium
hydroxide-Phosphate buffer
(pH 3.0) which was prepared
by adding 1.67 ml of 85% o-

phosphoric acid, 20 ml of

ﬁrabytyl ammonium hydroxide
Towew ) and 240 ml  of

[} ¢

ethanol to 1 liter of
\ hfﬁa\ zed water. The mobile
w\\s\\ was filtered and

LS8 O

N

\

ed before use.
3 Pipemidic acid
e ¥ SR i L BE 300400
| Aemission &t 450-800 nm

qpe norfloxa in concentrations in plasma

samples ﬂ uﬂ;’}%ﬂ = ﬁ r68 f the [ Jealibration  curve

_(Appendlx

amamm'mmaa

Known amounts of standard norfoxacin were

added to 1 ml of pooled drug free plasma to prepare the
concentrations of 0.1, 0.2, 0.5, 0.7, 1.0, 1.5, 2.0 and

2.5 ng/ml. These samples were analyzed following the
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same procedure as previously described (Pauliukonis et

al., 1984; Morton et al., 1986)

The ratios of the peak height of
norfloxacin to internal standard obtained versus the
known norfloxacin concentrations were fitted to a

straight line using 1i regression (Appendix D).

gh;orfloxa01n was assumed
floxacin profile from
each treatmgfit s J e hﬁ' ﬁs appropriate
pharmacokineti u¥e o 1sdng the STRIP computer program

(Appendix E). kinetic parameters (A, B,

c, &, ‘P ;

computer output.??ﬁﬁr-cﬁf wparameters, (AUC and ty,5)

irectly obtained from the

were calculated based on ti 5§-artment open model

equations. “

P

AL =

ﬂuﬂamsuz+ylazt
AR aﬁ*ﬂm 0ih (1011

+ C/Ry . —==m-=- (1)

is rate cons ant e elimination phase

K. is the apparent first order absorgtion rate

a

constant

ty,9 = 0.693/p i
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The comparative biocavailabilities of all
four brands of norfloxacin tablets were evaluated using

the following parameters

a) The peak plasma concentration, C

JIL’f peak plasma concentration,

ﬁhe plasma concentration

b)

~_fmi'lability of tested

products giv sam ;é E::a\;evel were calculated
by an equation : ' \\\\

———————————————— ¢3)
where; fas the a under the curve of the

the curve of the

 EUE T o
RS Ay

All products were completely bioequivalent
if their relevant pharmacokinetic parameters (Cmax’ Tmax
and AUC) were not statistically significant difference at

&= 0.05 and/or these relevant pharmacokinetic parameters
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were not different greater than 20% among and between

products.

C. i =

The relationship between the in vitro and the

in vivo parameters was analyzed using the pearson’s

correlation coefficien The in vitro parameters

to be interested we isintegration times and

the dissolutios whereas the in vivo
parameters wer e/ \the -‘-Héacokinetic parameters
which related orption rate and the extent of

the peak plasma

absorption o)

concentration to peak plasma
concentration (T4, )4 Jand > @ \a under the peak plasma

concentration tim

AUEINENINEINT
RIAATUAMINYAE
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