CHAPTER III

MATERIALS AND METHODS

Materials

A.

Eight diclofenac sodium 25
mg enteric-coated etsl re, 'k ught from commercial
sources (main ] ) ug tores) without any

attempt to lots. One was the
innovator’s prodic li--}- s 1» agned as the reference
standard. The ; ¢y Dy E, Fe -G and H) were
given to represen vfr¥A~j% of each product. Other
information ‘;_g:'—-_—_:'.' all summarized in

Appendix A. Iﬂ

{
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A(S1am %harmaceutlcals) potency 99.7% Lot No. 914DEG-34
| 2. Internal standard, mefenamic acid powder,
.(Siam Pharmaceuticalé) potehcy 100%- Lot No:. 37854

3. Acetonitrile HPLC grade, (J.T. Baker Inc.),
Lot no. 9017-03 '

Vi Methénql GR. (E. Merck, West Germany), Lot

no. 033K 14349909
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5. Sodium acetate anhydrous GR. (E. Merck,
West Germany),Lot no. 036 TA 461168

6. Sodium hydroxide GR. (E. Merck, West
Germany), Lot no. 846 C 700998

7. Glacial acetic acid GR. (E. Merck, West

Germany), Lot no.K 11297363
' Merck, West Germany), Lot
no. I 808467
erck, West Germany),
Lot no. 640 K 303
- phate anhydrous AR.
(Fluka AG, Switzg ‘ f = o\ ’60632 486

85% GR. (E. Merck,
Germany), Lot no. .

/ml (Novo Industrials,

Copenhagen, Denmark)

. e ROV T
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. Dissolution Apparatus ¢T2RL, Hanson
Research Corp., Northridge, CA., U.S.A.)
4. Speétrophotometer (Spectronic 2000, Bausch
and Lomb, N.Y.,‘U.S.A. ‘ |
5.  High Performance Liquid Chromatog;aphy

Apparatus (LC-3A, Shimadzu, Japan)



6. Digital pH meter (Orion, U.S.A.)

7. Vortex mixer (Vortex-Genie, Scientific
Industries Inc. Bohemia, N.Y., U.S.A.

8 Refrigerated Centrifuge (Sigma 302K, Sigma
Lab Centrifuge Gmbt, Germany)

9. Digital

Computer (IBM Compatible 16 Bit,

Micro Source)

D. Metho ’lll" ,

In Vid¥0 S04

Sin - ; ;fef S mis not described in
any of the ph he eight commercial
brands of diclof 3t£eric—coated-tablets
were then evaluafs ficial and non-official
tests of +the Uni rmacopoeia XXII and/or
British Pharmacopoei?{}'"?Q% : enteric-coated tablets.

The tests inc il cliiE,
Sem 0

. !nnlformlty of Weight ai . 1988)
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deviation were calculated for each brand..

2. Assay for Content of Active Ingredient in

Tablets
The amount of diclofenac sodium in tablet
was determined aceording to the following procedure

(Somkiat, 1991): [ P R e~
nol 4ts‘>-3 (] ﬂ‘\u HWIinguIngg ’

~ i
PHININ IS ;;V’\“y‘lu'\hv’ !

s
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Twenty tablets were weighed and finely
powdered. A portion of the powder, equivalent to about 50
mg of diclofenac sodium was accurately weighed, and
transferred to a 200 ml-volumetric flask. A 20.0 ml-of
0.1 N sodium hydroxide was added and shaken for 20

minutes to dissolve owder, then methanol was added

to make up a 200 ml s e solution was then mixed

using a mixer and 11ter paper. A 5.0 ml
of clear solutlo .and dilute with 0.01N
methanolic so 0 ml. The dilute
solution was for its absorbance
at the wavelengt imum '\ absorbance about 280 nm,
N methanolie sodium
hydroxide as the bl e amount, o diclofenac sodium in

".ording to the provided

3.\ L

for all eight

brands of ﬁﬁaﬂzin%wijplﬁ?—coated tablets
were United States

he disintegration ﬂi

f*;ii:%m:aeaqnzmﬁmﬂimmﬁzgs‘:‘m

Procedure : Placed 1 tablet in each of
the six tubes of the basket in water at room temperature
for 5 minutes. The apparatus was then operéted without
adding thé disk aﬁd using simulated gastric fluid TS

maintained at 37 + 2° C as the immersion fluid. After
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1 hour of operation in simulated gastric fluid TS, show
no evidence of disiﬁtegration, cracking or softening of
the tablet was observed. Then add a disk to each tube,
and operate the apparatus,' using simulated intestinal
fluid TS, maintained at 37 % 2° ¢ as the immersion

fluid. The average disintegration time and standard

deviation were then calc W//

4.

Di. opRiE=" n
of each brand of
diclofenac sodi ated tablets were

operated using of the United States

.Pharmacopoeia X / nibed 1g\Pes Pharmacopoeial

i
m"e

Convention Inc., A9902 dand simulated
VT a %

“intestinal fluid TS

as dissolution medium

without pancreatin

- -

pHE=T.S=480. 1
AT

(Appendix C).

s

a.l' ed millilitres of

dissolution med sm Ja of the six vessels
and equili + @®I5°Cc. A. tablet was placed
in each aaﬁy imxtjmi ﬂﬁafllﬂ ‘ias 1mmed1at.e1y
operat ed‘ gtirri peed at/100 + 2 rpm.
Five %ﬁﬁ@e@ h:‘j mu m ’]\ﬁewzlrlawﬂfrom each

vessel Jjust prior to introduce the tablets and at 5, 10,

15, .20, 285, 30,40, 50, 680, 75, 940, 105> and 120 minutes
after the tablets were already placed in the vessels and
replaced at once with the correspoﬁding volumes of the
temperature equilibrﬁted dissolution medium. The amount

of diclofenac sodium dissolved was determined using a UV
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spectrophotometer at maximum wavelength of 280 nm, in
comparison with a calibration curve. The dissolution rate

of the drug was calculated by sigma-minus méthod.

Calibration Curve

24

Standard solutions of diclofenac sodium with

concentration of 2.

,,// 5, 20, 25 and 30 mcg/ml in

simulated intestin id : out pancreatin (pH 7.5

¥ @ 1) were, a1 . analyzed using a UV
spectrophotomet he - wa i'ir:th of 280 nm.
Absorbances i v .\\\\ concentration were

fitted to linear regression

(Appendix B).

In Vitmy

The all eight commerical

" brands of dicl | um 3 i -ric—coated tablets
i 1-

were examine&‘r

seneral standard of

the United St es Pharmacopoeia Xfll and/or the British

N T e
WCH . W AT 1 WY (11l

variance (ANOVA) at the significant level of «=0.05. If
the results showed statistically significant difference,
the difference bf these values between the innovator’s
product and each brand was examined using t-test. The

correlation between the disintegration times and the
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dissolution rates were determined by correlation

coefficient test.

In Vivo Studies

1. Test Products.

Four commercial brands of 25 mg diclofenac

sodium enteric-coat with differences in their

dissolution prope ' elected. One was the

innovator’s prod assicned as the reference

product.. Other maximum, moderate and

minimum dissoli atted intestinal fluid

male volunteers

participated in this_?éﬁl All of them signed their

informed wri ;‘ 9 to 41 years old

(mean age 31,{‘

i
i

mean weight of 59.33 + aa40 kg. (range 47 to

had normal body
builds with

70 kg) and ‘fjh?l Q%f (range 157 to
1797 cm) (A@uﬂb . E\Jenf' tﬁ annis had a history
or evi 0 a i " i ],.]i i raf and hepatic

diseas mﬁy n:imziﬁed ﬁagr zlg physical

examination and <clinical laboratory‘ testing. None was
allergic to diclofenac sodium and related compoundg._All
subject abstained from other drugs intake and alcoholic
preparations two weeks prior to the experiment and
throughout the study period. The method and conditions of

the study were clearly explained to all subjects.



3. Drug Administration.

Two 25 mg of diclofenac sodium enteric-
coated tablets were given orally in a single dose. The

doses were administered with 200 ml of water after an

overnight fast. The subjects were allowed to have'

breakfast 2 hours after dosing.

cted 1in a crossover
design. Each drug in a randomized

order with iod Dbetween éach

L Aufingndwens | 7
ApTadnIpanIIMEnaY

*Each Ay By b and H represented the brand name

of 25 mg diclofenac sodium enteric-coated tablets.
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5. Sample Collection

Blood samples' were drawn from a forearm
vein of each subject. The vein was kept patent by small

flushing doses of heparinized saline (100 i.u./ml). Five

millilitres of blood samples were collected prior to

1.8, 2.0, 2.5, 8, 4, 8, 8 and 10

dosing and at .0.5, 1,

hours after drug admi . The samples were kept in
heparinized tube &000 i.u./ml of heparin
solution in the- e). Aft entrifugation at 3,000

rpm. for 10 nples were separated

and stored at - ysis.

'x lofenac Sodium in

Plasma
sodium concentration
were determined by hié; 3 'fé' nce liquid chromatography.
The method ué; d n _h“thod as described

by Chan et

AULININIWEING ..o v o
::‘:;,mﬂ‘rﬁfdwmﬂﬁﬁ?ﬁ“‘:;:di::

tube was then vortexed for 10 seconds.After agitation, 5

was describled

as follow.

ml of ‘a hexaneV: isopropanol mixture (90:10) were added
to the sample. The tube was vortexed for 3 minutes and
centrifuged for 10 minutes at»2500 rpm. The organic layer
was transferréd to a glass tube and evaporated_to dryness

under a streanm of nitrogen. gas. The residue was
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reconstituted in 150 mcl. of mobile phase. An aliquot of

50 mcl. was injected into the chromatograph.

HPLC Conditions

Apparatus

Column -

LiChroCART - ¢C

»sphir © 100 RP-18
;ﬁ,apped
Mobile phase t‘\hanol, acetonitrile
ate buffer (pH . %)

Jvs R assed before use.

Internal standard - v‘-vsl ~acid (concentration 1
- ;901).

UV detector «w/i 225 nm. )

Flow rate 1.6 ml. 70

Attennuati seale

Pressure ﬁ uEJ g‘ugi}j w EJ,] ﬂ i

Chart_s

om.ﬁjﬁ‘l.aemﬁm Lnadnynay

Injection volume : 50 mcl.

 The concentrations of diclofenac sodium in
plasma samples were quantified from the calibration curve

(Appendix B)-

nobile phase was mixed,
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Calibration Curve

Diclofenac sodium working solution (1, 2, 4,
8 mcg./ml.)>and internal standard (mefenamic acid) working
solution (1 mcg./ml.) were prepared in methanol. Working

standard solution containing 100 to 2,400 ng./ml. of

diclofenac sodium an f mefenamic acid solution

were prepared i drug-free plasma. All
_ »

samples were , g e same procedure as

previously desc

Cali generated using the

least - square r yeak - height ratio of the

drug to the int 1inst the known standard

plasma diclofenac

”‘g_________T:ZT______EE‘

- : ; Witiﬂn—run 'pfécisioh ﬂls . determined Dby
analyzing ﬁ ‘i m i ion curves at the
same day. qplugh 1ﬁB‘ ﬂt o} E)inlﬁenac' sodium to
mefenan i cd s ‘ -celit, coefficient
of vaﬂ;ﬂ:] ﬁgﬂfimﬂﬁ:};ﬁﬁﬂmtermined.

Between-run precision was determined by

comparing the peak height ratios of three standrad curves

injected on three different days, the percent coefficient

of variation (#CV) of each concentration was determined.
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Toﬂ assess the recovery of diclofenac sodium
and mefenamic acid, peak heights of either diclofenac
sodium and internal standrad in plasma obtained from
hexane-isopropanol extraction was compared with those in

mobile phase solution.

individual plasna >Tofena % concentrations from

each treatment fs, £4Dbl i szhaggi g the conventional
method and the |

‘\EVentional method .the
peak plasma dn tre E_’E‘-’ “time to peak plasma
concentration / ‘%fwﬁrex served from the data, the
area under gentration-time curve was
calculated ki il zoida rule. Other
pharmacokineti;i tatalned uélng the

residual met an “the bloldELcal half-1life was

°al°“1“edﬂTIEF§VTE']W‘§WH’1ﬂ’§
NIt tinends

In case of analysis wusing the CSTRIP
computer program, the data indicated that a biexponential
could be best described the concentration time-curve of

the diclofenac sodium as shown in equation 2.

Ct - Ale';Kel (t-tlag) - Aze—Ka(t-tlag)_ Eq.z
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29 14 K_, and t,_ _ are the

parameters estimates qbtained directly from the computer

output where =

C = the plasma diclofenac sodium concentration

at any time, t

A LA, ercept constants
K_ Lida" zate constant

K_, elimina t%constant

t  ime, _

The sntration (C Yoo B

ma X

time to  peak (t the area

max)Y?
under the  cong ¥ ime 4\ rve (AUC) and the
biological half-1i of diclofenac sodium were

calculated by the fol o ations.

ﬂucu'mz}mwmm D
AR AdDSAINBRAINEN A Y

The bioavailability of 25 mg diclofenac sodium
enteric coated tablets in this study relative to the
reference were assessed using the three releiant-

pharmacokinetic parameters, C , t__,  and AUC values.

ma X



The differences in C__.» b .. =apd AUC
values among the four selected brands were determined by
one way analysis of variance (ANOVA) aﬁ the significant
level of «=0.05. If the results showed statistically

significant difference, the difference of these values
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. between the innovator’s product and each selected brand

were examined by means In the same way, if the

result showed no -‘1gn1f1cant differences

from those of t ct, the tested brands

were bioequivalent . .roduct.

relation Study

)

\:nt test was used to

Cal

test the relatio in vitro parameters,

the disintegration

including C___, t " and

-\ X ma X

and the in vivo

AUC of all bramds

Jyf_________“”
160% mgssum on m
harmacokinetilc of diclofenac sodium was

e U SN S srortron ot

drug and/o s dccured imsthe body followed first

1)
oo WRARIN TU AR INER Y

solution rate constants,
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