CHAPTER IV

RESULTS AND DISCUSSION
A. Formulation of ketoprofen in liquid vehicle

Hard gelatin capsule is suitable for dispensing liquid such as oil, paraffins, silicones

or thickening agents. These activities\ nirated on the formulation of the capsule
contents intc paste having a co enc y. wh icient to withstand leakage from the
unseal capsule. The disadvantage : AES:OUS which affect to weight

uniformity and bioavailabili formulation of the content

for capsule filling was ents which was alternative

way to minimize these

(Kibbe, 2000). Addition%, eig@s also having high melting

point, which affect to preparleg\e formulation. l&}his study, PEG 1500 (melting point 44 -

48°C) was useﬁsﬂuiﬂcﬁa‘pﬁﬂ%‘ﬁ W% q ﬂ‘ﬁuitame melting point

for preparing thétformulation. PG has élso been W|dely used as a solvent in parenteral
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drugs, sugh as corticosteroids.

Surfactant is a common substance that is used to enhance drug dissolution from
solid, liquid and semi-solid dosage form including suppositories. Surfactants are
classified into various groups based on their structures. In this experiment, some of them

were selected to incorporate as liquid base. Group of polyoxyethylene sorbitan fatty acid
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ester (Tween) is the most widely used surfactant in liquid preparations as well as in
suppository formulations in order to enhance drug release from suppository dosage form

(Babar et al, 1999). DMI is a solvent with low hemolytic potential (Reed and Yalkowsky,

1985) and is used as cosolvent for several nonpolar drugs.

From preliminary study, for solubilization of ketoprofen 100 mg by using the

® ®
combination of two cosolvents PEG 1500 and PG, Tween 60 or Tween 80 as

In this study, tf G 1500, PG and A*) and

physical appearance n in Tables 3 to 5. It was
found that the precipitali ol > -. e ery proportions of 100 mg
cosolvent (Table 2). The solgbilj th g 8 Vas h, d by using 150 and 200 mg of
cosolvent (Tables 3 - 4). Vari FOPO ( . ent System with Tween 60® or Tween

80 were not able to dlssolve th gfrp, erature was changed. However, the
precipitation was dex WW;,, . Because DMI could
improve drug solubi olvent system (Zia et al,

1991).

Nine fﬂ u%J JNUNIWYANT. v o e

criteria specmed earlier. Formulations to 3 were these with Tween 609 formulations 4

06 we’ql T S ob TG irbbtiots Dt oih b Wik

All liquid formulas were prepared on the weight by weight (W/W) basis, by
varying the ratio of cosolvent. The amount of ingredients used in each formula is present
in Table 5. The liquid of each formula equivalent to 300 mg was transferred into each

capsule body No.O and its individual cap was then secured.



Table 2. Physical appearance of liquid formula of 100 mg. ketoprofen in 100 mg.

of cosolvent
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The amount of cosolvent (mg) A* = Tween 60® A* = Tween 8()® A* = DMI
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Table 3. Physical appearance of liquid formula of 100 mg. Ketoprofen in 150 mg. of cosolvent
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The amount of cosolvent (mg) A s Toieon 60® X * = Tiesn 80® A*=DMI
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Table 4. Physical appearance of liquid formula of 100 mg. Ketoprofen in 200 mg. of cosolvent

The amount of cosolvent (mg) A* = Tween 60® A * = Tween 80® A*=DM|
(PEG1500 : PG : A*)
| I i \% | Il 1l v | Il il
160:20:20 + + + + + + + + + + +
140:20:40 + + + + + + + s i i +
140:40:20 + + + + + + + + + - -
120:20:60 + + + + + + + + + + +
120:40:40 + + + + - + + + + % 4
120:60:20 + + + | + + + + 4 ke
100:20:80 + + i +‘ + o + 4§ %
100:40:60 + 1 - % * F ¥ %
100:60:40 +y D < + 5 7 i
100:80:20 - \ + + + + +
80:20:100 + 3 + N ' % 4 + 5
80:40:80 + + ' 5 % i &
80:60:60 ~ F vt Ay i i " .
80:80:40 R ¥ + g +
80:100:20 + J £28 ﬁ _ " % +
60:20:120 bt . 4 # "
60:40:100 + f - ; + & & M "
60:60:80 + =5 -., + + + + & +
60:80:60 |- e T2 1« | #4 21 &
60:100:40 - *'& - P A R .
60:120:20 + | o+ + ! Pt 4 +
-
40:20:140 S ] 4 % *
40:40:120 Hl - +m & & - T
e
40:60:100 + + + + + + ¥ + + % Y
¥
40:80:80 + L % 5§ 4
40:100:60 + d N " %
40:120:40 ‘I.l + + + + + + = = + + +
! .
- 4 | L +
— RSN R A
0: NILdbWNVI T I |o ¥
2050:140 + + + + + - - = + + +
20:60:120 + + + + + = = - + + +
20:80:100 + + + + + + = = + + +
20:100:80 + - = - + + - - + + +
20:120:60 o + + + + + + 2 + 4 +
20:140:40 + = = = - g = - + = =
20:160:20 + = - - % = " . & - -




40

I = after mixing liquid by vortexing for 5 minutes

Il = after storage at room temperature for 24 hours
lIl = after storage in refrigerator for 24 hours

IV = after storage at room temperature for 24 hours
+ = clear soiution

- = precipitate

A\

-, h,
..____‘ ""l,_h

Table 5. The formulation of kete \ ’ quid-filled hard gelatin capsule
N

.

Formula | Ketoprofen (mg J % whweisceselvent (200 mg)

G
\

I PEaEah PG ] —.o ween 80°
A el R
TN

—

100
100
100 4

100

100 20 .

100 30 .

100
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100k 4 | A\ 30
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Effect of Tween 60®, Tween 80® and DMI on release profiles: Tween 60 ,

®
Tween 80 and DMI provided the same release pattern of the drug. The release profiles

were shown in Figures 6 to 8. Drug released was increased when the concentration of
® ®
Tween 60 , Tween 80 and DMI were increased. Within 30 minutes percent release of

ketoprofen with 10%, 20% and 30% Tween 60® were 43.44%, 56.45% and 57.82%



41

whereas those with the same concentration of Tween 80® were 53.82%, 57.20% and
59.48%, respectively (Tables 6 - 7). The percent ketoprofen released was increased with
increasing concentration of surfactant. This effect arise from surfactant could improve the
drug release by increasing wettability and reducing interfacial tension of the system
following increase of surfactant concentration. These results were consistent to the
previous report (Dredan et al., 1985). The percent release of ketoprofen at 30 minutes

from all formulations with DMI were found to be less than 50% as displayed in Table 8.

The effect of dimethyl isosorbide o ‘ ase profile was to increase drug release with

undergoes complexation with \ J bonding interaction. The solvent

complex exhibited a maj. 1bi ‘t@ etal., 1991).
The release c/ | \\ ard gelatin capsules in the
/3 NN

present study appear (0 the pattern of dissolution profile
from ketoprofen tablet | (5(6 € ease of ketoprofen from tablet

sonditions (Maffione et al., 1993).

Q

-

According to, the ’ :’]‘ 10% of Tween 80 and

that with 10 % of DMA Should be se 1 ou Lhose with 20% of Tween
® ‘ ;

80 and 20% of DMI vge easier to prepare than the fomme mentioned above. Thus,

the formula with 20% of ﬂ’\ﬂen 80 and aflether was that with 20 % of DMI were

st ool bl | | EJ NINeIN3
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sealed a d coated, respectively. To seal the hard gelatin capsule after filling with liquid
was to eliminate the risk of leakage during storage at elevated temperatures. The coated
capsule using HPMC showed good gliding excellent slip when contacted to water. These

coated hard gelatin capsules were suitable for rectal application.



Table 6. Percent released of ketoprofen (Mean + S.D.) from three formulations of

®
ketoprofen rectal capsule with Tween 60

Time % Released (Mean + S.D.)

(min) 10% Tween 60" 20% Tween 60° 30% Tween 60"
5 7.725 +2.109 - 14.824 +4.042 14.809 + 3.818
10 16.680 +2.199 % 26.200 + 5.725
15 36.795 + 5.302
20 45.236 + 4.681
30 57.819 +4.777
45 71.906 + 4.904
60 80.805 + 4.124
80 90.137 + 3.010

100 94.268 +2.130
120 96.639 + 1.482
b= 12
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Table 7. Percent released of ketoprofen (Mean + S.D.) from three formulations of

®
ketoprofen rectal capsule with Tween 80
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Time % Released (Mean + S.D.)

(min) 10% Tween 80° 20% Tween 80° 30% Tween 80°
5 12.426 + 1.994 15.787 + 5.588 17.058 + 8.874
10 23.816 + 3.287 29.309 + 6.550
15 ‘ 39.000 + 6.000
20 46.435 + 5.681
30 50.480 + 5.464
45 74.400 + 5.121
60 84.609 + 4.601
80 92.968 + 3.761
100 96.502 + 2.664
120 97.667 + 1.851
N =12
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Table 8. Percent released of ketoprofen (Mean + S.D.) from three formulations of

ketoprofen rectal capsule with DM

44

Time % Releasea (Mean + S.D.)

(min) 10% DMI 20% DMI 30% DMI
5 4.145+0.812 5.586 + 1.345 5.940 + 1.414
10 10.797 +1.121 14.910 + 3.742
15 22.685 + 5.848
20 29.068 + 6.817
30 40.610 + 8.514
45 53.395 +10.611
60 66.797 + 12.568
80 77.498 +10.214
100 84.168 + 7.982
120 89.315 + 5.844

N=12
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Figure 6. Dissolution profile of ke ormulations of ketoprofen rectal
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However, liquid-filed hard gelatin capsule containing high concentration of
surfactant might cause removal of water from the protein structure of capsule with
resulting in loss of mechanical strength (Cole et al., 1992). DMI was miscible in all
proportion with water thus DMI might cause to affect the integrity of the gelatin shell.
Hence, the amount of surfactant and DMI employed to improve release of drug in each

preparation should be used at lowest concentration.

C. Evaluation of physical and chemic

/7/>fcoated ketoprofen rectal capsule
L

1.Dissolution profile o P —

i€ the lag time increased as
a function of amount of ﬂMC I O aly%«e high viscosity of HPMC
retard drug release with sliqh_tl&changing in theej\ttern of dissolution profile.

2. Disinte@fation time

WAININNNINENAY

he results of disintegration of uncoated and coated rectal capsule from 20% -

Tween 80® formulation and 20% DMI formulation were shown in Tables 11 to 12,
respectively. It was found that the disintegration time of hard gelatin capsule uncoated
and coated with HPMC were between 3 — 5 minutes. The gelatin shell ruptures allowing
release of the contents within 30 minutes. The comparative disintegration of uncoated

and coated rectal capsule from both preparations is slightly different.
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3. Content uniformity

The uniformity of content of ketoprofen in each coated rectal capsule
preparation stated as percent labeled amount (% L.A.) was shown in Table13. They were
101.95 % 1.38 percent for 20% Tween 80" formulation and 101.72 & 1.14 percent for
20% DMI formulation. Each of them met the BP 1993 specification within the range of
92.5 - 107.5% of the labeled claim. The BP specifies the content uniformity standard for

The coated capsules 5% RH for three months. All

coated capsules were still igfgo@@ ﬁ; n', 2. Cracking, wrinkling or tearing of

capsule shell was not visually ui-— rv‘ww of coated film and liquid system

®
became darken (Flgure11) The colorio of i uid n from 20% Tween 80 ~ formula was
darken than that with-20% DMI. This could be du e to Twee 80® was sensitive to
S z
oxidation. Additionally;PEC i ’ oxidation (Kibbe, 2000).
[

There was no visually ! servable physical interaction between liquid content and the

eﬁﬂﬂ’J‘l’lﬂﬂ‘ﬁWEﬂﬂi

2, Content of ketoprofen (% L

Q'ﬁﬂﬂ\‘lﬂim URIAINYA Y

The method of analysis was validated by determining the accuracy, the within

gelatin capsul

run and between run precision. Results are shown in Appendix C. The accuracy in term
of percent recovery for all concentrations was between 97.59 — 99.28%. The within run
and between run precision expressed as percent coefficient of variations were 0.66 —

0.85% and 0.87 - 1.63%, respectively. The calibration curve of PAR of ketoprofen to
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® .
Table 9. Percent released of ketoprofen (Mean + S.D.) from 20% Tween 80 formulation

Time % Released (Mean + S.D.)

(mini) Uncoated capsule Coated capsule
5 3.311 +3.054 *
10 13.698 + 10.225 *

15 30.843 + 5,029 '\ | 7.203 + 9.960

20 41,247 5,083 16.144 + 14.365

30 53.676 + 4.66 ' 38.495 + 13.561

45 50.215 + 11.637

60 75.537 + 9.034

80 : “85.997 + 6.968

100 093,488 + 1.722

120 " 96.420 + 0.854
N =12

EE L)
* = could not measure

]

-ll i
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Table 10. Percent released of ketoprofen (Mean + S.D.) from 20% DMI formulation

Time % Released (Mean + S.D.)

(min) Uncoated capsule Coated capsule
5 0.598 + 0.570 *
10 3.407 + 1.876 *

15 8.677 + 3469\ | | 2.644 +1.467

20 16.166.% 4.6¢ : 5.739 + 3.498

30 29.816+6.118 - e 19.619 +4.774

45 | 36.490 + 6.945

60 49.397 +9.193

80 . 163.003 + 10.667

100 72768 + 11,446

120 % 79.939 + 11.139
N=12

* = could not measure
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Table 11. Disintegration time of uncoated and coated rectal capsule in water at 37 + 2°C

| from 20% Tween 80® formulation

Sample no. Disintegration time (min)
Uncoated capsule Coated capsule
1 3.78 395
2 3.08 4.37
3 4.87
4 5.08
B 4.20
6 4.16
Mean 443
5.D. 0.44

Table 12. Disintegration {i
from 20% DM fo

Sample no. ion time (min)

v

.................... nated capsule

,
"'.I'

i

ﬂuﬂqwﬁM§wa’ni2
ammnmumw 18

S.D. 0.50 0.31
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®
Table 13. Uniformity of content of ketoprofen (% L.A.) from 20% Tween 80 formulation

and 20% DMI formulation

Rectal capsule no. % L.A. of ketoprofen
20% Tween 80® 20% DMI

1 103.60 102.39
2 102.69
3 100.26
4 101.32
5 102.84
6 99.95
7 102.69
8 102.84
9 101.63
10 100.56

Mean | 10 ‘»,_; 101.72

8D ' ﬁ{{-'-i 38~ - 1.14

kN

: =

.-i
i
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diclofenac  sodium versus ketoprofen concentrations was linear covering all

concentrations determined with the coefficient of determination of 1.0.

The result of assay of ketoprofen content in coated capsules prior to and after
storage in the condition specified above showed that percent drug content remained in
the range of 92.5 — 107.5%, which still met the BP 1993 specifications. The average

contents from time zero up to three months were shown in Tables 14 - 15.

in ketoprofen structure W J | y ‘1."'_:\\\- these were waiting to be

proven in the future.

AUt Ineninens
AN TUNNINGA Y
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Figure 11. Physical appearance of coated ketoprofen rectal capsule at 40°C with 75%
®
RH; (left) 20% DMI formulation, (right) 20% Tween 80 formulation,

(a) 0 month, (b) 0.5 month, (c) 1 month, (d) 1.5 month, (e) 2 month,
(f) 2.5 month, (g) 3 month
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- ®
Table 14. Content of ketoprofen (% L.A.) from 20% Tween 80 formulation at 40°C with
75% RH, for three months

Capsule Time (month) '

No. 0 0.5 1 15 2 2.5 3
1 99.554  100.638 97.753  95.375 95161 93556  92.379
2 99.782  98.733 98.154 95056  94.279 94208  93.359
3 100.811  99.948 : : 15 95220 93630  92.546
4 98.335  98.75 ‘ é 94225  93.010  91.956
5 100.612 978 98.8 5.649  93.063  93.035
6 100.15 .58 57.879 . 95.7¢ 6.562  93.121  91.896
Mean 99784 - ol \,\ﬁ:‘&\ 183 93431 92529
S.D. 0.892 539 \?\‘\\ 8 0462 0583

- 0

Table 15. Content of ketopréfe '..j" i )% ,\c ulation at 40°C with 75%

RH, for three monthe

Capsule Lok e
No. 0 2:5 3
1 100437 +00.408 97.295 96.505 98011 95479  93.487

1L (aR i T 1 o Pl

4 101 101 100421 98070  97.008» 96.796 91.652

; ’Q RAR SR B VR BEN QY oo

101.612 99.860  98.251 97.528  95.883  94.965 93.577

w

Mean 100.771  99.969  98.195 96.903  96.009 94.796  93.073
8.5, 0.497 0.424 0.828 0.786 0.146 0.938 0.913
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E. In Vivo studies

One hundred milligram of ketoprofen in coated rectal capsules with 20% Tween

®
80 and with 20% DMI were prepared to be used for in vivo studies. They were tested

and found to conform for uniformity of content of BP 1993.

1. Analysis of ketoprofen concentrations in rabbit plasma

Figure 12 showed ct ~».~;;;‘;,~; W rabbit plasma, rabbit pIasma
spiked with ketoprofen and internal ste ndaid, a@sample taken at 1 hours post

dose from a rabbit foll(" toprofen in coated rectal

capsule. Ketoprofen a \\ arated from endogenous

substance peak with th 1:and 9.58 min, respectively.

The method of Iining the accuracy, the within

run and between run preci e ble.in Appendix D. Accuracy in

\

term of percent recovery for cen between 102.50 — 108.94%. Within

run and between run precision exp Sse "‘:‘ ent coefficient of variations were 2.01 -
B e ,.-V,Lf
4.73% and 2.59 - 3:76% libre e of PAR of ketoprofen to

ife N3 was linear cover all

ation of(@gg.
= refiid R wwm 8113

WG TR YIRS o o

hours from 12 rabbits after rectal administration of two formulations of ketoprofen in

diclofenac sodium ersus p

concentration tested wit@we coefficie

coated rectal capsule and an Oruvail®were presented in Tables 16 to 18. Comparisons
of the plasma ketoprofen concentration-time profiles of each rabbit were illustrated in
Figures 13 to 24 and all profiles were summarized for 12 rabbits graphically in Figure 25.
As seen, from individual plot, some profiles exhibited irregular post absorption phase

and more than one peak were demonstrated. This was probably predominant due to
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subject variations since it was very difficult to administer the formulation into individual
rectally. However, this was not observed from average profiles because all data were
taken into accounted resulted in reducing of variability.

3. Pharmacokinetics analysis

Generally, pharmacokinetic study is the most recommended method for

measuring product quality bioavailabilityt stablish bioequivalence. This may be

viewed as a bioassay that assesst ) ase of substance from the formulation

assumed to have less nr( b \\\\\. the variability arising from

formulation performan lwo_products due to formulation

factors can be determi

ers were obtained and only the

corresponding parameters of the tWa-fermula of 100 mg ketoprofen coated rectal

ﬂﬂﬂ?ﬂﬂﬂﬁﬂﬂ’ﬂi
awwmmmumw Y1 Y
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Blank rabbit plasma.

i 1
Spike rabbit plasma (ketoprofen conec: o J:e'_ f

q-ﬁ"ﬁﬁ”fﬁﬁi s

Rabbit plasma taken at 1 hour post dose (ketoprofen observed conc. 149.45 pg/mL).

ME
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Figure 12. High performance liquid chromatographic peaks of ketoprofen (A) and

diclofenac sodium (B)
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Figure 13. Plasma ketop fiorktime curve oit No.1 after rectal

administration v _' lati i* 100 mg ofen (20%Tween80

formulation ana@i?20%D ,' ation ) and intramuscular administration of 50
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Figure 14. Plasma ketoprofen concentration-time curve of rabbit No.2 after rectal

®
administration of two formulations of 100 mg ketoprofen (20%Tween80
formulation and 20%DMI formulation ) and intramuscular administration of 50

®
mg Oruvail
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Figure 16. Plasma ketoprofen concentration-time curve of rabbit No.4 after rectal

®
administration of two formulations of 100 mg ketoprofen (20%Tween80
formulation and 20%DMI formulation ) and intramuscular administration of 50

®
mg Oruvail
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Figure 18. Plasma ketoprofen concentration-time curve of rabbit No.6 after rectal

®
administration of two formulations of 100 mg ketoprofen (20%Tween80
formulation and 20%DMI formulation ) and intramuscular administration of 50

®
mg Oruvall
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Figure 20. Plasma ketoprofen concentration-time curve of rabbit No.8 after rectal

®
administration of two formulations of 100 mg ketoprofen (20%Tween80
formulation and 20%DMI formulation ) and intramuscular administration of 50

mg Oruvail®
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Figure 22. Plasma ketoprofen concentration-time curve of rabbit No.10 after rectal

®
administration of two formulations of 100 mg ketoprofen (20%Tween80

formulation and 20%DMI formulation ) and intramuscular administration of 50

mg Oruvail®
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Figure 24. Plasma ketoprofen concentration-time curve of rabbit No.12 after rectal

®
administration of two formulations of 100 mg ketoprofen (20%Tween80
formulation and 20%DMI formulation ) and intramuscular administration of 50

mg Oruvail®
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Peak plasma ketoprofen concentration (C

max)
The C_, (Mean t S.D.) of ketoprofen obtained from the two formulations of
®
coated rectal capsules with 20% Tween 80®, 20% DMI and Oruvail were 238.562 +
37.163, 193.958 + 49.764 and 71.817 + 12.697ug/mL (Table 19), respectively. As

observed, this parameter was more variable than others which was anticipated although

®
crossover study was employed. The C_, value from the formula with 20% Tween 80

The onset of drug ;-.; ated. by parameter. Both test formulations as

. ® . =—— ,

well as Oruvail ™ were rapidly abserbed z 3 he peak plasma concentration was
BEEL Rl \

reached to a maximunijva apparently from 0.5~ 1 hr, as

e

shown in Table 21 ing avvw'i 7 "‘ e regularly and steadily
absorbed. The t__, (Mem + S.D.) of ke oprofen from coatm rectal capsules with 20%
Tween 80 © DMI afj i® were 0.7 nd 0.83 + 0.25 hour,
respectively. T a/m mﬁiﬁi reported previously
(Barba et al., 1999 Nilufer and Ermis, 1996). There, were no statigtically significant

R AHNIR T NA A ITIHAR B 20

referred t?)at the time required to attain the peak plasma concentration for all formulations

were markedly the same.
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Table 19. Peak plasma concentrations ( C__ ) of ketoprofen of twelve rabbits after rectal

max)

administration of two formulations of 100 mg ketoprofen and intramuscular

administration of 50 mg Oruve\il®

Rabbit No. Cax (Ha/mL)
20 % Tween 80" 20 % DMI* Oruvail >+

1 236.123 139.864 53.273
2 173.430 79.737
3 ' 56.561
4 67.894
5 84.754
6 68.938
7 79.172
8 66.733
9 70.019
10 90.640
11 56.147
12 87.938

Mean 1181

S.D. 12.697

*100 mg

** 50 mg

o 20 i LURH D W@%Qw&j an @wo miations o

100 m3"<etoprofen (OC—O 053

Source of d.f. | SS MS F ratio F table Sig.level
variation
Total 23 54370.28 & . - -
Block 1 24667.08  2242.46 1.39 2.82 NS
Formulation 1 11936.64  11936.64 7.39 4.84 S

Error 1 17766.56  1615.14 - -
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Table 21. The time to peak plasma concentrations (t.) of ketoprofen of twelve rabbits

after rectal administration of two formulations of 100 mg ketoprdfen and intramuscular

administration of 50 mg Oruvai|®

Rabbit No. tax (1)
20% Tween 80" 20% DMI* Oruvail>**
1 0.5
-, 1
3 0.5
4 1
5 1
6 0.5
v 0.5
8 1
9 1
10 1
¥ 1
12 1
Mean 0.83
S.D. ] £ ‘ 0.25
*100 mg J Jrﬁ ‘

rabe 22 Ana.ﬁ U INANINLIDT we s

100 mg ketoprofen (0€=0.05)

ﬂmmmmummmaa

Source of F ratio F table Sig.level
variation
Total 23 1.91 - - -
Block 1 1.03 0.09 1.19 2.82 NS
Formulation 1 0.01 0.01 0.13 4.84 NS

Error 1 0.86 0.08 - -
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Area under the plasma ketoprofen concentration-time curve (AUC)

This parameter represents the extent or total amount of ketoprofen
absorption into the systemic circulation and becomes available at the site of action. The
AUC (Mean * S.D.) from coated rectal capsule with 20% Tween 80®, 20% DMI and
intramuscular injection formulation (Oruvail®) were 917.814 + 173.044, 778.639 +

360.958 and 361.959 + 99.844 ng.hr/mL (Table 23), respectively. Statistical comparison

in Table 24 showed that the AUC of bo\ ulations were not statistically significant
differences (p>0.05), referring t dru : two formulations were equal in the

extent of drug absorption.

Factor affecii iseg b due toprofen in the formulation with

(US FDA, 1999) referfin ] ion .1 “  drug is not rate-limiting step.
Absorption of the drug Mg : and steadily from site of
administration without any lag SBroviding dual an ount of the drug in the systemic
circulation. The extent of drug abs '_.i,.,.. Ais finding based on the dose given were

approximately 50% of, thos by Barba s This was probably due to

differences in the for| p.,

pathway of ketoprofen E‘r»ln 0

acyl-glucoronide conjugate‘s and these ester cwgates were unstable and might readily

hydrolyse to reﬁéuaﬁ 53%8%&55 Woﬂg’]eﬂ‘%closely tied to renal

function (Jamali ahd Dion, 1990; Kenneth etal., 1993
QPN IMINeAE

The average (Mean £ S.D.) elimination half-lives of coated rectal capsule

'~ n of subjects. The major

and sub%;uent urinary excretion of

with 20% Tween 80®, 20% DMI and from Oruvail® were 2.999 + 0.894, 2.960 * 1.050
and 3.321 + 1.747 hour, respectively (Table 25). Statistical comparison in Table 26
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Table 23. Area under the plasma concentration time curve (AUC) of ketoprofen of twelve
rabbits after rectal administration of two formulations of 100 mg ketoprofen and

®
intramuscular administration of 50 mg Oruvail

Rabbit No. AUC (pg.hr/mL)
20% Tween 80> 20% DMI* Oruvail >
1 862.423 714.926 458.466

2 4972398 89.271 350.833
3 | 419.065
4 249.900
5 384.111
6 505.742
7 270.412
8 488.608
9 316.013
10 427.755
11 216.340
12 256.265

Mean A 361.959
S.D. /73088 99.844
*100mg .. Bl

*% 50

o 20 B D AN WA T comsare

100 mg?Letoprofen (oC=0.05)"

QW’]Mﬂ‘iﬁUﬁJW]'JVIma&I

Source f Fratio  Ftable Sig.level
variation
Total 23 1878794.76 - = <
Block 1 1164855.01 105895.91 195 2.82 NS
Formulation 1 116216.47 116216.47 2.14 4.84 NS

Error 11 597723.28 54338.48 = =
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Table 25. Elimination half-lives (t,,,) of ketoprofen of twelve rabbits after rectal
administration of two formulations of 100 mg ketoprofen and intramuscular

administration of 50 mg Oruvai|®

Rabbit No. t,, (hr)
20% Tween80 20 %DMI* Oruvail "™
1 2.566 3.125 5.809
2 2.046 1.507
3 5.422
4 1.295
5 3.608
6 4.625
Fd 1.292
8 5.820
9 3.354
10 2.151
11 1.912
12 3.050
Mean 8321
S.D. . 1.747
*100 mg H

* 50 m - - | _
@j’ UL UNSTNLAN S maions o 0

mg ketoprofen (6€=0.05) &

AR AN IUURINYIAY

Sourcjé‘of df. F ratio F table Sig.level
variation
Total 23 20.94 - - -
Block 11 15.45 1.40 2.80 2.82 NS
Formulation 1 0.01 0.01 0.02 4.84 NS

Error 1 5.48 0.50 - -
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indicated that the t,, of the two test formulations were not statistically significant

differences (p>0.05).

Ali estimated pharmacokinetic parameters of ketoprofen from twelve rabbits after
rectal administration of two formulations of coated ketoprofen rectal capsule as well as its

relative bioavailability were summarized and shown in Table 27.

formulations relative to theMiftramusediar, injection formulation (Oruvall ) could not be
assessed due to unequal ' were given. Thus, relative
bioavailability was estak d by comparing the area
under the curve norma Results indicated that in
comparison with intramuscgtlar/admi ration, ‘ . a 'availabilities of ketoprofen

/e 80" and that with 20% DMI

were remarkably found to be L S ely. It was surprised that the

bioavailability of ketoprofen from both rectaf mulations were superior to that from
i ,,w,iu .

intramuscular injectionsforn ofthe absorbed ketoprofen

from rectal capsules byfe A )

Although the Aioequivalence qlindividual coated ketoprofen rectal

copste retafa) B bbb B GG P b 5 oo ctaines o

anticipated, resultd of this study, was stij useful in terms of
Y RTREPRAI T TR o o
intramuscular injection formulations was accomplished.
2. The extent of drug absorption from these alternatives were superior to

that from the intramuscular injection form.
However, further studies in human subjects are needed in order to

summarize final conclusion regarding to its availability.
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