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CHAPTER III

RESULTS

A, Part I-Prednisolone

1. Prednisolone-dextrose System

1.1 Tablet Disint€gration Studies

The average disintegration times of prednisolone fablets

' containing drug andgdextrose were presented in Table 6 Prednisolone
control tablets exhibited slowest disintegration time of 4.77 minutes.
The tablets containing coprecipitates gave disintegration times less
than 2 minutes while the tablets containlng physical mixtures gave
‘disintegration times between 1-4 minutes. For 1:1 prednisolone:
dextrose ratio, tablets containing coprecipitate exhibited faster
disintegration time-than tablets containing bhysical mixture. For

1;3 and 1:5 drug:dextrose ratios, the disintegration ﬁimes of tablets

containing cojprecipitates or physical mixtures |were comparable

(<= 0.05).

1.2 Tablet Dissolution Studies

The dissolution parameters and dissolution profiles of
prednisolone tablets containing drug and dextrose were demonstrated
in Table 7 and Figures 4-8. The tablets containing coprecipitates

gave higher prednisolone dissolution than the tablets containing
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Table 6. Average Disintegration Times of the Tablets Containing

Various Ratios of ‘Prednisolone:Dextrose System

A

*
PREDNISOLONE TABLETS CONTAINING AVERAGE DISINTEGRATION TIME
+ S.D. (MIN)

1:0 Prednisolone:carrier - b.77 + 1.39

coprecipitate ’
1:1 Prednisolone:dextrose - 1.79 + 0.73

coprecipitate

1:1 Prednisolone:dextrose | 3.43 + 0.78

physical mixture

1:3 Prednisolone:dextrose ' 1.21 + 0.52
coprecipitate

1:3 Prednisolone:dextrose 1.71 + 0.L46

physical mixture

1:5 Prednisolone:dextrose ' - 1.56 + 1.30

coprecipitate

1:5 Prednisolone:dextrose 2.66 + 0.61

physical mixture

* From 6 tablets



Table 7. The Dissolution Parameters of Prednisolone Tablets Containing Various Ratios of Drug:Dextrose

System

PREDNISOLONE TABLETS CONTAINING CZO1 C602 T6O3 Tgo#
(MIN) (MIN)
1:0 Prednisolone:carrier coprecipitate 79.4+1.52 88.0+1.34 7.5 > 60
1:1 Prednisolone:dextrose coprecipitate 76.5+3.38 100.1+1.78 12.5 34,57
1:1 Prednisolone:dextrose physical mixXture 72.2+1.14 » 89.8i2.10 12.0 » > 60
1:3 Prednisolone:dextrose coprecipitate 87.141.92 96.3+0.88 .5.0 | 25.5
1:3 Prednisolone:dextrose physical mixture 86.9+1.81 93.7+1.73 6.0 27.5
1:5 Prednisolone:dextrose coprecipitate 91;8i0.79 97.1+0.66 4,5 17.5
1:5 Prednisolone:dextrose physical mixture 87.410.05 92.3+0.15 3.5 30.0
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physical mixtures at every drug:dextrose ratio within 60 minutes.
The dissolution of drug increased as the content of dextrose

increased in both coprecipitates and physical mixtures.

The tablets containing prednisolone and dextrose showed
faster dissolution rates of prednisolone than the prednisolone
control tablets, except the tablets containing 1:1 prednisolone:
dextrose physical mixture. The T90 (#time required for 90% predni-
solone dissolved ) of the tablets containing 1:5 prednisolone:

dextrose was the lowest. of 17.5 minutes, while more than 60 minutes

were obtained from fecrystallized prednisolone tablets.

2. Prednisolone=PEG/ 4000 System

2.1 Tablet Disintegration Studies

The average disintegratioﬁ gimes of prednisolone tablets
containing drug and PEG %000 weré %fésented in Table 8. The
| disintegration times of the tablets containing coprecipitate and
the tablets containing physical mixture having the same drug:carrier

ratio were comparables( ¢ = 0.05)a

Increasing content of PEG 4000 significantly increased
the disintegration time+of prednisolone tabieté. However, the
tablets'  containing 1:1 prednisolone:PEG 4000 seemed to exhibit
faster disintegration times than the prednisolone control tablefs
but the tablets of 1:3 or 1:5 prednisolone:PEG 4000 significantly
exhibited slower disintegration times- than the prednisclone control

tablets.



Table 8. Average Disintegration Times of the Tablets Containing

Various Ratios of Prednisolone:PEG 4000 System

PREDNISOLCNE TABLETS CONTAINING AVERAGE DISINTEGRATION TINE
+ S.D. (MIN)

1:0 Prednisolone:carrier L.77 + 1.39
coprecipitate
1:1 Prednisolone:PEG 4000 3.22 + 0.52
coprecipitate

1:1 Prednisolone:PEG 4000 2.35 + 0.83

physical mixture

1:3 Prednisolone:PEG/ 4000 11.18 + 3.46
" coprecipitate
1:3 Prednisolone:PEG 4000 9.67 + 1.57

physical mixture

1:5 Prednisolone:PEG 4000 17.72 + 1.67
coprecipitate
1:5 Prednisolone:PEG 4000 ' 16.93 +:4.05

physical mixture

-* From'6) tablets
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2.2 Tablet Dissolution Studies

The dissolution parameters and dissolution profiles of
prednisolone tablets containing drug and PEG LOOO were presented
in Table 9 and Figures 9-13. No enhancement in prednisolone
dissqlution was observed in the tablets containing physical mixtures
compared to prednisolone control tablets. In-addition, the tablets
of 1:3 and 1:5 prednisolone:PEG 4000 physical mixtures produced

slower dissolution rates than the prednisolone control tablets.

For 1:1 and 1:3’drug:P§G LOOO ratios the tablets containing
coprecipitates exhibited the Samg prednisolone dissolution as the
tablets containing physical mixth{es within 60 minutes. At 1:5
drug:PEG 4000 ratie, tablets cogtaining.coprecipitate showed slower
dissolution than tablets containi%é:physical mixture in the initial

part of dissolution profile, followed by subsequent higher predniso-

lone dissolution rate in-the latter part of the dissolution profile.

The tablets of 1:5 prednisolone:PEG 4000 coprecipitate
produced the highest rate of 99% prednisolone dissolution within
60 minutes while, the prednisolone'control tablets produced 88%

prednisolonesdissolution.



Table 9. The Dissolution Parameters of Prednisolone Tablets Containing Various Ratios of Drug: PEG 4000

System

PREDNISOLONE TABLETS CONTAINING . c i c 2 T 5 T 4
4 | 20 60 - Y60 90

R (MIN) (MIN)

1:0 Prednisolone:carrier 79.4+1.52 88.0+1.34 7.5 >60
1:1 Prednisolone:PEG 4000 coprecipitate 59.713.19 88.7i3.09 13.5 Y60
1:1 Prednisolone:FEG 4000 fhysical mix tdre 79034254 90.6+1.81 8.5 56.5
1:3 Frednisolone:PEG 4000 coprecipitate 1/' 53.811.34 88.9+0.42 24.0 Y60
1:3 Prednisolone:PEG 4000 physical mixture A5943i0-59 86.2+41.15 20.0 260
1:5 Prednisolone:PEG 4000 coprecipitate ’50.1i7.46 98.8+4.15 - 23.5 k1.0
1:5 Prednisolone:PEG 4000 physical mixture 60.8+6.16 N 90.0+0.57 19.5 60.0

&

1C20 = % Prednisolone dissolved obtained at the time of 20 minutes.

= % -Prednisolone dissolved ebtained at: thentime of 60 minutes.
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3., Prednisolone-SLS System

3.1 Tablet Disintegration Studies

The average disintegration times of prednisolone tablets
containing drug and SLS were presented in Table 10. The tablets
containing prednisolone-SLS coprecipitate produced féster disinte-
gration time than the tablets.containing prednisolone-SLS physicai
mixture having the same ratio of drug:carrier. All tablets
containing prednisclone-SLS, except the tablets of 1:1 prednisolone:
SLS coprecipitate, éxhibit slower disintegration times than the
prednisolone control tablets: ~The tablets of 1:1 prednisolone:SLS
éoprecipigate gave comparable disiﬁtegration time to the prednisolone

control tablets (o€ = 0.05).

Among the tablets containing coprecipitates, the tablets
of 1;1 prednisolone:SLS ratio showed the fastest disintegration
time, while the comparable disintegration times were obtained
between the tablets. . of 1:3 prédnisolone:SLS coprecipitate and the
tablets of 1:5 prednisolone:SLS coprecipi£ate (o= 0.05). The
same result wasiobtainedilaméng! the tablets containing physical

mixtures.

5.2 Tablet Dissolutioni'Studies

The dissolution parameters and dissolution profiles of
prednisolone tablets containing drug and SLS were shown in Table 11
and Figures 14-18. Comparing to the tablets containing physical

mixturey the tablets cohtaining coprecipitate of the same ratio of



Sh

Table 10. Average Disintegration Times of the Tablets Containing

Various Ratios of Prednisolone:SLS System

PREDNISOLONE TABLETS CONTAINING AVERAGE D1SINTEGRATION TIME
+ S.D. (MIN)

1:0 Prednisolone:carrier 4,77 + 1.39
coprecipitate - .

] o —
1:1 Prednisolone:SLS ™ . 3.88 + 0.5k
coprecipitate _ -
1:1 Prednisolone:SL = A 75 + 3.3
physical mixture N
1:3 Prednisolone:SLS .08 + 2.75

coprecipitate
1:3 Prednisolone:SLS
physical mixture

1:5 Prednisolone:SLS e ‘Qg’_' 17.07 + 3.16

coprecipitate b 4

- Vxl
1:5 Prednisolone: o .96 + 2.6k

physical mixture ﬂ
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e 11. The Dissolution Parameters of Prednisolone Tablets Containing Various Ratios of Drug:SLS

System

"PREDNISOLONE TABLETS CONTAINING 0201 C602 T603 T904
(MIN) (MIN)

1:0 Prednisoione:carrier coprecipitate 79.4+1.52 88.0+1.34 7.5 > 60

1:1 Prednisolone:SLS coprecipitate 92.1+2.60 99.1+41.61 5.0 18.5

1:4 Prednisolone:SLS physicalvmixture 83.6+1.35 97.8:0.79 14.0 25.5

1:3 Prednisolone:SLS coprecipitate 76.5%7.09" 99.3+1.50 16.5 28.0

1:3 Prednisolone:SLS physical mixture 46.0i4.56 99.9+0.55 24.0 37.5

1:5 Prednisolone:SLS coprecipitate 53;3:2.&5 102.041.10 16.5 26.5

1:5 Prednisolone:SLS physical mixture 74.0+46.26 101.2+0.35 23.0 39.0

1020 = % Prednisolone dissolutidn obtained at the ‘time of 20 minutes.

2C6O = % Prednisolone dissolution obtained at the ‘time of 60 minltes.

3T6O = The time required for 60% prednisolone dissolution,.

uTgo = The time required for 90% prednisclone ‘dissolution.

14
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drug:carrier gﬁve faster prednisolone dissolution rate. The complete
prednisolone dissolutions were obtained from the tablets of coprecip-
itates and physical mixtures while only 88% prednisolone dissolution
was obtained from the prednisolone control tablets after 60 minutes
in dissolution medium. Héweﬁer, ihe initial prednisolone dissolu-
tion rates of the tablets containing M:3 and 1:5 prednisolone:SLS
coprecipitates and the tablets'contaihing 1:1, 1:3, and 1:5 predni-
solone:SLS physical mixtureés were slower than tne prednisolone
control tablets, foliowed by'the subsequent higher prednisolone

dissolution rates.

The similar disselution profiles were obtained between the
tablets containing 1:3 prednisclone:S8LS coprecipitate and the tablets
containing 1:5 prednisolone:SLS COpfétipitate, and between the téb-

lets containing 1:3 prednisolone:SLS‘pﬁysical mixture and the tablets

containing 1:5 prednisolone:SLS physical mixture.

The tablets of 1:1 prednisoLone:SLS coprecipitaté gave the
fastést T9O of 18.5 minutes. Th¢ tablets of 1:1 prednisoloné:SLS
physical mixture exhibited fastest dissolution rate among the predni-
solone tablets containing physical mixtures and they,also yielded

faster digsolution) rate |than the predﬁisolone tablets containing

coprecipitate of 1:3 or 1:5 drug:SLS ratio.

L. 1:5 Prednisolone: (dextrose-PEG 4000) Systems

4.1 Tablet Disintegration Studies

The average disintegfation times of prednisolone tablets

containing 1:5 drug:(dextrose-PEG 4000) were listed in Table 12.
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Table 12. Average Disintegration Times of the Tablets Containing
Various Systems of 1:5 Prednisolone:(dextrose-PEG 4000)

PREDNISOLONE TABLETS CONTAINING AVERAGE DISINTEGRATION TIME.
- + S.D. (MIN)

1:0 Prednisolone:carrier L ,77 + 1.39
coprecipitate

1:(0+5) Prednisolone: (dextrose+PEG 4000) 17.72 + 1.67
coprecipitate ,
1:{(0+5) Prednisolone: (dextrose+PEG4#000) 16.93 + 4.05
physical mixture ,

1:(1+4) Prednisolone: (deXtrose+PEG 4000) 15.17 + 1.35 '
coprecipitate

1: (1+4) Prednisolone€" (dextrose+PEG 4000) 10.43 + 2.78
physical mixture —
1:(2+43) Prednisolone:(dextrose+PEG 4000) 5.51 + 2.58
coprecipitate

1:(2+3) Prednisolone;:(dextrose+PEG 4000) 7.17 + 1.88
physical mixture

1:(3+2) Prednisolone:(dextrose+PEG 4000) 3.38 + 1.02
coprecipitate

1:(3+2) Prednisolone:(dextrose+PEG 4000) 2.90 + 0.72
physical mixture _
1: (441) Prednisolone: (dextrose+PEG 4000) 2.26 + 0.95
coprecipitate

1: (441) Prednisolone:(dextrose+PEG 4000) 3.56 + 1.67
physical mixture

1:(5+40) Prednisolones (dextrose+PEG 4000) 1.56 + 1.30
coprecipitate

1: (5+0) PredniSolonet (dextrose+PEG 4000) 2.66 + 0.61

physical mixture

* From 6 tablets
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It was apparent that the presence of more dextrose and lessbPEG 4000
in the prednisolone_ﬁablets caused decreasing in disintegration
times of the tablets containing coprecipitates or physical mixtures.
For 1:(2+3), 1:(3+42), 1:(4+1) drug:(dextrose+PEG 4000) there was

no significant difference in disintegration time (¢ = 0.05) occured
between the tablets containing coprecipitates and the tablets
containing physical mixtures. Howevéry for 1:(1+4) drug:(dextrose
+PEG 4000) the‘tablets of "coprecipitate gave slowef disintegration

time than the tablets of physical mixture.

The tablets ofi1:(144) prednisolone:(dextrose+PEG 4000)
coprecipitate or physigal mixture exhibited slower disintegration
time. than the prednisolone control tablets. Faster or comparable
dlslntegratlon times were obfained frvm the prednlsolone tablets
containing prednisolone: (dextrose+PE” 4000) of 1:(2+3), 1:(3+2),

and 1:(4+1) ratios, compared to prednlsolone céntrol tablets.

4,2 Tablet Dissolution Studies

The dissolution parameters and: dissolution-profiles of
prednisolone tablets containing 1:5 drug:(dextrose+PEG 4000) were
presented it Tabley 13 andeFigures 19=24 . Tablets containing drug:
carriers éxhibited faster dissolution thénbprednisolone control
tablets. All four farmulations of the tablets containing copreci-
pitates gave 100% prednisolone dissolution within 60 minutes,
while the tablets containing physical mixtures and the prednisolone
control tablets gave prednisolone dissolutions of 92-95% and.88%

respectively.



Table 13. The Dissolution Parameters of Prednisolone Tablets

(dextrose-PEG 4000)

Containing Various Systems of 1:5 Drug:

. e 1 2 3 Y
PREDNISOLONE TABLETS CONTAINING » CEO C6O T60 T9O
: (MIN) (MIN)
1:0 Prednisolone:carrier coprecipitate 79.4+1.52 88.0:1.3# 7.5 760
- 1:(1+4) Prednisolone: (dextrose+PEG 4000Q) b2.6+0.31 104.545. 44 26.5 43,5
coprecipitate '
1:(1+4) Prednisolone: (dextrose+PEG 4000) 70.1i1.88 93.0+0.53 16.0 45.0
physical mixture
1:(2+3) Prednisolone: (dextrose+FEG L0QEO) 105.142.33 110.5i0}48 5.0 10.5
coprecipitate w
1:(2+3) Prednisolone: (dextrose+FEG 400Q0) _ 90.0i0.83 92.5+0.45 4.5 20.0
physical mixture .
1:(3+2) Prednisolone: (dextrose+PEG 4000) 102.040. 44 110.4+0. 44 3.0 9.0
coprecipitate '
1:(3+2) Prednisolone:(dextrose+PEG"4000) 90.3+0.39 94.2+0.22 3.0 19.5 .
physical mixture _ '
1:(4+1) Prednisolone: (dextrose+PEG 4000) 96.8+1.93 104.740.49 5.0 15.0
coprecipitate
1: (4+1) Prednisolone:(dextrose+PEG 4000) 91.2+0.72 94.1+0.32 k.o 16.5
physical mixture
1020 = % Prednisolone dissolved obtained at the time of 20 minutes.
2060 = % Prednisolone dissolwved. obtained atsthepntime of /600miAutes.
3T6O = The time required for '60% ‘prednisolone’dissolutioh.
MT = The time required for 90% prednisolone dissolution.

29
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However, the tablets containing 1:(1+4) prednisolone:
(dextrose+PEG 4000) coprecipitate or physical mixture initially
showed slower dissolution rates than the prednisolone control

tablets, followed by subsequent faster dissolution rates.

The tablets of 1:(2f3), 1:(3+2), and 1:(4+1) prednisolone:
(dextrose+PEG 4000) physical mixtupes gave comparable dissolution
rates. Among the tablets containing coprecipitates, the tablets
of 1:(3+2) prednisolone: (dextrose+PEG 4000) yielded the fastest T90
of 9.0 minutes, follewedsby the tablets of 1:(2+3) prednisolone:
(dextrose+PEG L40O00)4 the tablets of 1:(4+1) preanisolone:(dextrose
+PEG 4000), and theftablets of 1:(1+4) prednisolone: (dextrose+
PEG 4000) which have T90 of 10:54 15;0, and 43.5 minutes respectively.

The prednisolone control tablets gave T of more than 60 minutes.

90

5. Prednisolone:(dextrose=SLS) SySféms

5.1 Tablet Disintegration Studies

The average disintegfation times of the prednisolone téblets
containing .1:5 drugs(dextrose-SLS) were shown in Table 14. Increas-
ing‘amount of SLS and decreasing amount of dextrose in the predniso-
lone tablets resulted in increasing disintegrationftime. No signi-
ficant ‘difference in disintegration tine was observed. between the
tablets containing coprecipitéte and the tablets containing physical
mixture having the same ratio of drug:cérriers of f:(2+3), 1:(3+2),
| or 1:(4+1) respectively (o< = 0.05). The tablets of 1:(1+4) predni-

solone: (dextrose+SLS) coprecipitate gave faster disintegration time

than the tablets of 1:(1+4) prednisolone:(dextrose+SLS) physical mixture
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Table 14, Average Disintegration Times of the Tablets Containing
Various Systems of 1:5 Prednisolone:(dextrose-SLS)

PREDNISOLONE TABLETS CONTAINING AVERAGE DISINTEGRATION TIME
+ S.D. (MIN)

1:0 Prednisolone:carrier L.77 + 1.39
coprecipitate :
1: (045) Prednisolone:(dextrose+SLS) 17.07 + 3.16
coprecipitate . :

1: (0+5) Prednisolone: (dextrose+SLS) 21.96 + 2.64
physical mixture

1: (1+4) Prednisolone:(dextrose+SLS) 12.67 + 1.01
coprecipitate

1: (1+4) Prednisolone: (déxtrose+SLS) 18.97 + 3.43
physical mixture

1:(2+3) Prednisolone:{dextrose+SLS) 14.28 + 1.33
coprecipitate . 0T
1:(2+3) Prednisolone:{dextrose+SLS) 13.96 + 1.51 -
physical mixture ; . ‘
1:(3+2) Prednisolone: (dextrose+SLS) 9.60 + 2.17
coprecipitate

1:(3+2) Prednisolone: (dextrose+SLS) 9.53 + 2.40

. physical mixture

1: (4+1) Prednisolone:(dextrose+SLS) ¥.71 + 0.77
coprecipitate

1: (4+1) Prednisolone: (dextrose+SLS) 5.85 + 1.53
physical mixture

1:(5+40) Prednisolone:(dextrose+SLS) 1.56 + 1.30 -
coprecipitate

1: (5+0) Prednisolone:(dextrose+SLS) 2.660 + 0.61"

physical mixture

* From 6 tablets
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All tablets containing 1:5 prednisolone:(dextrose*SLS) ,
coprecipitates or physical mixtures, except the tablets of 1:(4+1)
prednisolone: (dextrose+SLS), produced slower disintegrationvtimes
than the prednisolone control tablets. The tablets containing
1: (4+1) prednisolone:(dextrose+SLS) coprecipitate and physical mixture
exhibited cohparable disintegration times to the prednisolone control

tablets (e< = 0.05).

5.2 Tablet Dissolution Studies

The dissolution parameters and dissolution profiles of .
prednisolone tablets gontaining 145 drug:(dextrose-SLS) were presented
'in Table 15 and Figurés 25-30,  For 1:(1+4) or 1:(2+3) prednisolone:
(dextrose+SLS) ratio, there w;s no significant difference in dissolu-
tion rate between the tablets of coprecipitate and the tablet of
physical mixture. Howevér, for 1:(4+1) or 1:(3+2) prednisolone:

(dextrose+SLS) ratio, the tablets containing coprecipitate produced

faster dissolution rate than the tablets containing physical mixture.

All tablets containing drug:carriers géve higher prednisolone
dissolution tHan the prednisolonescontrol stablets. Within 60 minutes
the tablets containing coprecipitates and physical mixtures of 1:5
prednisolone:(dextroseeSLS) i then ratio tof i 1+&),0M: (2+43), and
1: (342) ‘exhibited over 96% prednisolone dissolutions while the pred=
nisolone control tablets gave 88% pfednisolone dissolution. The
tablets containing 1:(4+1) prednisolone:(dextrose+SLS) coprecipitate
or physical mixture gave 91%'or‘89% predﬁisolone dissolution respec~

tively.



Table 15. The Dissolution FParameters of Prednisolone Tablets

(dextrose-SLS) .

Containing Various Systems of 1:5 Drug:

physical mixture

- a ) 1 2 3 4L
\ N ITN

PREDNISOLCNE TABLETS CCNTAINING C20 C6O T60 T90
(MIN) (MIN)

1:0 Prednisolon:carrier coprecipitate (79.4+1.52 68.0+1.34 7.5 > 60

1: (1+4) Prednisolone: (dextrose+SLS) 61.5+7.00 100.9+0.47 19.5 29.0

coprecipitate ) -

1: (1+4) Prednisolone:(dextrose+SLS) 56.145:.55 96.3+0.12 21.0 30.0

physical mixture

1:(2+3) Prednisolone:(dextrose+SLS) - 79.241.05 98.1+0.85 17.5 27.0

coprecipitate

“1:(2+3) Prednisolone:{dextrose+SLS) 75.2+5.86 97.8+0.32 18.0 27.5

physical mixture

1: (3+2) Prednisolone:(dextrose+SLS) 942 +4 .90 97.9+2.73 9.5 16.0

coprecipitate '

1:(3+2) Prednisolone: (dextrose+SLS) 92;510,55 97.5+1.32 13.5 19.5

physical mixture

1: (4+1) Prednicolone:(dextrose+SLS) 80.9+2.38 91.040.15 10.0 45.0

coprecipitate '

1: (4+1) Prednisolone:(dextrose+SLS) 6l 6+4 . 48 89.5+1.12 18.0 Y60

1
c
> 20

3060
Teo

L
90

"

1

T

% Prednisolone dissolved obtained at the time of 20
% Prednisolone dissolved ‘cbtained-at the time’ of 60
"The time required for 60% prednisolone dissolution.

The time required for 90% prednisolone dissolution.

minutes.

minutes.
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Figure 26. Dissolution profiles of tablets containing
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Control
1:(1+4) Prednisolone:(dextrose+SLS)
12 (2+3) Prednisolone:(dextrose+SLS)
1t (%+2) Prednisolone:(dextrose+SLS)
1:(4+3) Prednisolone: (dextrose+SLS)
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TIMES (MIN)

45 60

Figure .29, Dissolution profiles of.tabletsvcontaining_various

. S

systems of 1:5 predﬁisoldne:(de*troSe4SLS) physical

mixtures..
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Figure 30, Dissolution profiles of tablets containing various

* systems of 1:5 prednisoloné}(dextroseéSLS)
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Comparing to the prednisolone control tablets, the dissolu-
tion rates of the tablets containing 1:5 prednisoione:(dextrose-SLS)
coprecipitates or physical mixtures were initially slower, followed

by subsequent higher dissolution rates.

Among the prednisolone tablets containing coprecipitates
the system of 1:(3+2) prednisolone:(dextrose+SLS) was the best system
vfor improving prednisolone dissolution, followed by the system of
1:(2+3), 1:(1+4), and 1:(4+1) prednisolone:(dextrose+SLS) respectively.
The same result was observed among the prednisolone tablets containing

the physical mixture,

B./Partf II-Indomethacin

1 1:1 Indomethacin-gingle Carrier Systems

1.1 Tablet Disintegration Studies

The averagel!disintegration times of indpmethacin tablets
containing 1:1 drugesingle carrier were exhibited in Table 16. The
tablets containing 71:1 indomethacin:dextrose ‘coprecipitate and the
tablet containimngy 4:4 jindomethacin:dextrose /physical mixture yielded
comparable disimtegration times (¢ = 0.05), and both exhibited

faster disintegnation times than the indométhdcinjcéntPdl tablets.

The tablets containing 1:1 indomethacin:PEG 4000 coprecipitate
gave slower disintegration time than the tablets containing 1:1
indomethacin:PEG 4000 physical mixture. The indomethacin control
tablets gave faster disintegration time than the tablets containing

PEG 4000 coprecipitate or physical mixture.
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Table 16._ Average Disintegration Times of the Tablets Containing

1:1 Indomethacin:Single Carrier Systems

INDOMETHACIN TABLETS CONTAINING AVERAGE DISINTEGRATION TIME.
+ S.D. (MIN)

1:0 Indomethacin:carrier | 5.07 + 0.93
coprecipitate

1:1 Indohethacin:dextrose 1.96 + 0.90
coprecipitate

1:1 Indomethacin:dextrose 1.51 + 0.73 )

physical mixture

1:1 Indomethacin:PEG 4000/ 22.38 + 2.92
coprecipitate '
1:1 Indomethacin:PEG 4000 12.84 + 2.64

physical mixture

1:1 Indomethacin:SLS 20.73 + 2.34

coprecipitate
1:1 Indomethacin:SLS g 22.02 + 2.03

physical mixture

* From 6% tableéets
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For 1:1 indomethacin:SLS ratio, comparable disintegration
times were obtained from the tablets éontaining coprecipitate and
the tablet containing physical mixture (o< = 0.05). .The indomethacin
control tablets exhibited faster disintegration time than the tablets

of coprecipitate or physical mixture.

Comparable disintegration times existed between-the tablets
.of 1:1 indomethacin:PEG 4000 coprecipitate and the tablets of 1:1
indomethacin:SLS coprecipitate ( o<= 0.05), but both exhibited
slower disintegration.times than the tablets of 1:1 indomethacin:

dextrose coprecipitate.

Among the tablets containing 1:1 indomethacin:single carrier
physical mixtures, the fablets of 1:1 indomethacin:dextrose ratio
produced fastest disintegration time .and the tablets of 1:1 indome-

a0 A d
thacin:SLS produced the slowest disintegration time.

1.2 Tablet Dissclution Studies

The dissolution parameters and dissolution profiles of
indomethacin tablets c¢omtaining 1:1%4indomethacin:single carriers
were presented in/Table M7/ and. Figurfes 31=35. | Thé tablets containing

1:1 indomethacin:single carrier (dextrosé-or PEG 4000 or SLS)

coprecipitate’ yielded faster 'dissolution’rate “than the tablets
containing 1:1 indomethacin:single carrier (dextrose or PEG 4000
or:SLS) physical mixture. Dissolution of all tablets containing
drug:single carriers appeared to be faster than the dissolution of

the control tablets.



Table 17. The Dissolution Parameters of Indomethacin Tablets

Containing 1:1 Drug:Single

Carrier Systems

INDOMETHACIN TABLETS CONTAIRING .>C201 C602 TSO3
' (MIN)
1:0 Indomethacin:carrier coprecipitate 35.8+2413 70.2+1.55 7 60
1:1 Indomethacin:dextrose coprecipitate 79+140.45 93.5+0.33 21.0
1:1 Indomethacin:dextrose physical mixture 67.3+0.00 86.3+0.74 Lo.s
1:1 Indomethacin:PEG 4000 coprecipifaté 494 342498 94.2+0.06 37,5
1:1 Indomethacin:PEG 4000 physical mixture 36.8:0.55 87.7+0.09 Lz,5
1:1 Indomethacin:SLS coprecipitate 42.4+0.85 98.L4+0.42 37.OI
24 4+0.60 85.5+0.06 55.5

17:1 Indomethacin:SLS physical mixture

€20 =
2060 = % Indomethacin dissolvedsobtainedsatthe time,of~60-minutes.
BTSO = The time required for 80% indomethacin dissolution.

% Indomethacin dissolved obtained at the time of 20 minutes.

94
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Initially, the dissolution‘rates of the tablets containing
1:1 indomethacin:PEG 4000 physical mixture andythe tablets containing
1:1 indomethacin:SLS éhysical mixture were slower. than the dissolu-
tion rate of the indomethacin control tablets, but later on they

became faster.

The fastest indomethacin dissolution rate was obtained from
the tablets of 1:1 indomethacin:deXtrosé coprecipitate. The tablets
of 1:1 indomethacin:PEG 4000 coprecipitate and the tablets of 1:1

indomethacin:SLS coppecipitate yielded similar dissolution profiles.

Among the tablets containing 1:1 indomethacin:single carrier
physical mixture,. the tablets of 131 indomethacin:dextrose produced
the fastest dissolution rate, followed by the tablets of 1:1 indome-

thacin:PEG 4000 and the tablet of 1:1 indomethacin:SLS respectively.

Within 60 minutes the tablets ¢ontaining 1:1 indomethacin:
single carrier coprecipitates gave 93-98% indomethacin dissolutions
while the indométhacin control tablets gave 70% indomethacin
dissolution. The T8O of the ﬁablets of 1:1 i1ndomethacin:dextrose
coprecipitate was 21 minutes ' 'comparing to! more|than 60 miputes in

the indomethacin control tablets.

2. Indomethacin:(dextrose-PEG #000) Systems

2.1 Tablet Disintegration Studies

The average disintegration times of the indomethacin tablets

containing 1:1 drug:(dextrose-PEG 4000) were listed in Table 18.
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Table 18. Average Disintegration Times of the Tablets Containing
Various Systems of 1:1 Indomethacin:(dextrose-PEG 4000)

INDOMETHACIN TABLETS CONTAINING AVERAGE DISINTEGRATION TIME‘
+ S.D. (MIN)

1:0 Indomethacin:carrier o 5.07 + 0.93
coprecipitate
1: (0+1) Indomethacin: (dextrose+PEG hOOO) S 22.38 + 2.92
coprecipitate
1:(0+1) Indomethacin:(dextrose+BEEG 4000) 12.84. + 2.64
physical mixture »
1:(0.2+0.8) Indomethacin®(déxtrose+PEG 4000) 13.39 + 2.51
coprecipitate
1:(0.2+0.8) Indomethacint (dextrose+PEG 4000) 3.75 + 0.92
physical mixture
1:(0.4+0.6) Indomethacin: (dextrose+PEG 4000) 10.30 + 1.07
coprecipitate
1:(0.4+40.6) Indomethacin: (dextrose+PEG 4000) 2.93 + 0.82
physical mixture ‘
1: (0.6+0.4) Indomethacin:(dextrose+PEG 4000) 7.06 + 1.68
coprecipitate
1:(0.6+0.4) Indomethacin:(dextrose+PEG 4000) 3.72 + 1.16
physical mixture

- 1:(0.8+40.2) Indomethacini{dextrose+PEG4000) 3.70 + 1.04
coprecipitate
1:(0.84+0.2) Indomethacin:(dextrose+PEG 4000) 1.85 + 0.86
physical mixture
1: (1+40) Indomethacing(dextrose+RPEG .4000) . 1.96 + 0.90
coprecipitate
1: (140) Indomethacin: (dextrose+PEG 4000) : 1.51 + 0.73

physical mixture

* From 6 tablets
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Higher amount of dextrose and lower amoﬁnt of PEG 4000 presented

in indomethacin tablets caused decreasing in tablet disintegration
time. Tablets containing coprecipitate showed slower disintegration
time than tablets containing physical mixture having the same ratio
of dextrose:FEG 4000. Comparing to indomethacin control tablets,
faster disintegration times were observed from the tablets containing

physical mixtures.

The tablets of éoprecipitates showed slower disintegration
times.than the indomethacin control tablets, except the tablets of
1:(0.8+0.2) indomethacint (dextrose+PEG 4000) coprecipitate which
exhibited comparable disintegration time to the indomethacin control

tablets (o< = 0.05).

2.2 Tablet Dissolution Studies

The dissolution parameters and dissolution profiles of the
indomethacin tablets containing 1:1 drug:(dextrose~-PEG 4000) were
shown in Table 19 and Figures 36-41. The presence of dextrose in
indémethécin tablets resulted in faster dissolution rate compared
to the indomethacin €dntrol/itavletss TA11 the tavlets of coprecipitates
showed faster dissolution rates than the tablets of physical mixtures

having the same |ratio of ‘dextrose:PEG’ 4000.

By comparing T80 of the indomethacin tablets confaining
1:1 drug: (dextrose-PEG 4000), the best system for improving indome-~
thacin dissolution was the system of 1:(0.6+0.4) indomethacin:.
(dextrose+PEG 4000) coprecipiiate followed by the systems of 1:(0.4

+0.6), 1:(0.2+O;8), 1:(0.8+40.2) indomethacin:(dextrose+PEG 4000)



Table 19. The Dissolution Parameters of Indomethacin.Tablets

(dextrose-PEG 4000)

Containing Various Systems of 1:1 Drug:

N - 1 2 b

INDOMETHACIN TABLZTS CONTAINING _C20 C6O T80
(MIN)

1:0 Indomethacin:carrier coprecipitate 35.8+2.13 70.241.55 60

1:(0.2+0.8) Indomethacin:(dextrose+PEG L@0GCH) 73.7i1.h4 97.140.90 24,0

coprecipitate : ’ '

1:(0.24+0.8) Indomethacin:(dextrose+PEG L000) 64.3+0.90 85.0+1.10 L4.s5

physical mixture _

1:(0.440.6) Indomethacin:(dextrose+PEG 4000) 88.9+0. L4 97.2+1.17 15.0

coprecipitate : ' A :

1:(0.4+40.6) Indomethacin:(dextrose+PEG L000) . 62.0+0.52 84.6+0.59 k6.0

physical mixture . !

1:(0.640.4) Indomethacin:(dextrose+PEG LooQ) 94 .8+0.21 99.1+0.06 9,0

coprecipitate -

1:(0.6+0.4) Indomethacin:(dextrose+PEG 4000) 61.5+1.67 86.6+1.03 k2.5

physical mixture -

1:(0.8+0.2) Indomethacin:(dextrose+PEG Looo) - 76.6+0.51 90.0+1.0k 25.5

coprecipitate

1:(0.8+40.2) Indomethacin:(dextrose+PEG 4000) 67.4+0.81 89.5+1.65 37.0

physical mixture

. ¥
Q
L]

Q
o
o

1]

% Indomethacin dissolved obtained at the time of 20 minutes.

% Indomethacin dissolvéd obtained™at the time ‘of 60 minutesq

T80 = The time required ifor 80% indomethacin dissolution.
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coprecipitates and the systems of physical mixtures respectively.

Among the tablets containing physical mixtures, the tablets
of. 1: (0.8+0.2) indomethacin:(dextrose+PEG 4000) ratio produced the
fastest -dissolution rate while the tablets of 1:(0.2+0.8), 1:(0.4

+0,6), and 1:(0.6+0.4) ratios exhibited comparable dissolution rates.

Within 20 minutes, the indomethacin control tablets yYielded
36% indomethacin dissodution while the tablets containing physical
mixtures yielded 61-68% indomethacin dissolutions and the tablets

containing coprecipitates yielded 73-95% indomethacin dissolutions.

3. 1:1 Indomethacing(dextrose<SLS) Systems

3.1 Tablet Disihtegration Studies

The average disintegrationltiTgs of the indomethaciﬁ tablets
containing 1:1 indomethacin:(dextrose;SLS) were exnibited in Table 20.
The increasing amount of SLS and deéréasing amount of dextrose in
indomethacin tablets retarded tablet disintegration time. No diffe-
rence in disintegration time between the tablets containing copreci-
pitate and the taﬁlets contaihing physical mixturg having the same
ratio of dextrgse:SLS was observed (<= 0.05) except in the 0.4:0.6

dextrose+SLSvratie.

For 1:(0.4+0.6) indomethacin: (dextrose+SLS) ratio, the tablets
of coprecipitate gave fasterAdisintegration time than the tablets of
physical mixture. The disintegration times of the tablets cqntaining
1:1 indomethacin:(dextrose-SLS) were slowerror equal to the disinte-

gration time of the indomethacin control .tablets.
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Table 20. Average Disintegration Times of the Tablets Containing
' Various Systems of 1:1 Indomethacin: (dextrose-SLS)

INDCMETHACIN TABLETS CONTAINING AVERAGE DISINTEGRATICHN TINE
: + S.D. (MIN)

1:0 Indomethacin:carrier : 5.03 «+ 0.93
coprecipitate ) -

1: (0+1) Indomethacin: (dextrose+SLS) . 20.73 + 2.34
coprecipitate

1: (0+1) Indomethacin:{deé%xtrose+SLS) 22.02 + 2.03
physical mixture

1:(0.2+0.8) Indomethacif: (dextrose+SLS) 20.51 + 1.70
coprecipitate ; ‘
1:(0.2+40.8) Indomethagin;(dextrose+SLS) 17.50 + 2.54
physical mixture

1:(0.4+0.6) Indomethaging (dextrose+SLS) 7.93 + 1.25
coprecipitate (A

1:(0.440.6) Indomethacin:(dextrose+SLS) 14.92 + 1.86
physical mixture ‘

1:(0.6+0.4) Indomethacin: (dextrose+SLS)c 7.82 + 1.07
coprecipitate

1:(0.6+40.4) Indomethacin:(dextrose+SLS) 7463 + 0.86.
physical mixture

1:(0.8+0.2) Indomethacin:(dextrose+SLS) 4.56 + 0.58
coprecipitate

1:(0.8+0.2) Indomethacih:(dextrose+SLS) 5.03 + 0.9C
physical mixture :

1:(1+0) Indomethacini(dextrose+SLS) . 1.96 '+ 0.90
coprecipitate _ ’ v
1: (1+40) TAd6H€ thatin i dextroase+SLS) W51 +20.73

physical mixture

* From 6 tablets
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3.2 Tablet Dissolution Studies

The dissolution parametérs and dissolution profiles of the
indomethacin téblets containing 1:1 drug:(dextrose-SLS) were presented
in Table 21 and Figures 42-47. The presence of dextrose and SLS in

indomethacin tablets caused enhancement in indomethacin dissolution.

The tablets containing coprecipitate yielded faster dissolu-
"tion rate than the tablets contaiﬁing physical mixture having the
same ratio of dextrose:SLSe¢ The fablets of physical mixtures
exhibited faster indomethac¢in dissolution rates then the indomethacin
control ﬁablets. However, the tablets of physical mixtures showed
slower dissolution rates'during,thé first part of their dissolution

profiles than the indomethacin control.tablefs.

Within 20 minutes, the indomethacin control tablets gave
36% indomethacin dissolution while the tablets containing coprecipi-

‘tates gave 91-96% indomethacin dissolutions.

For the tablets containing 1:1 indomethacin: (dextrose-SLS)
the best system for enhaficement in indomethacin dissolution was
1:(0.840.2) indomethacini(dextrose+SLS) coprecipitate followed by
the systems of 1:(0.6+0.4), 1:(0.4;0.6), 7:(0.240.8) “i¥ndomethacin:
(dextrose+SLS) coprecipitates ‘and“the systems of 1:(0.6%0.4),
1:(0.8+40.2), 1:(0.4+0.6), 1:(0.2+40.8) indomethacin:(dextrose+SLS)

physical mixtures respectively.



Table 21. The Dissolution Parameters of Indomethacin Tablets Containing Various Systems of 1:1 Drug:

(dextrose-SLS)

, 2 3

INDOMETHACIN TABLETS CONTAINING C20 C6O ?80
(MIN)

1:0 Indomethacin:carrier coprecipitate 35.8 + .13 70.2 + 1.55 760
1:(0.2+0.8) Indomethacin:(dextrose+SL3) 91.5 + 3.08 100.7 + 0.74 17.5
coprecipitate ‘
1:(0.2+40.8) Indomethacin:(dextrose+SL8) 30.7 + 0.24 87.4 + 0.94 43.0
physical mixture :
1: (0.4+0.6) Indomethacin:(dextrose+SLS) 93,2 + 0.11 95.1 + 0.26 14.0
coprecipitate )
1: (0.4+0.6) Indomethacin:(dextrose+SLS) 38.2 + 3.59 88.6 + 0.21 42.0
physical mixture , '
1:(0.6+0.4) Indomethacin:(dextrose+SLS) 954 +.1.70 101.0 + 0.08 12.5
coprecipitate \
1:(0.640.4) Indomethacin: (dextrose+4SLS) 72.6 + k.96 89.6 + 1.19 129.0
physical mixture _
1:(0.840.2) Indomethacin:(dextrose*SLS) 95.0 + 1.53 97.0 + 0.48 10.0
coprecipitate
1: (0.8+40.2) Indomethacin:{(dextrose+SLS) 65.2 + 4.84 90.0 + 1.65 33.5

physical mixture

(@]
n

3C60
T8o

ft

% Indomethacin dissolved obtained 'at the time of 20 minutes?
% Indomethacin dissolved obtained at the time of 60 minutes.

The time required for 80% indomethacin dissolution.

06
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Figgre b2. Disgolution profiles of tablets containing
1:(9-2+O.8) indomethacin:(dextrose+SLS).

100 _
- 90 Né 3¢ ' v <

80

70

60

50 T _

4o | ¢y Céntrol

o ', Physical ‘mixture

>0 X Cpprecipitate

20 [

10 |,

0O 5 10 15 20 30 4s . 60

TIME (MIN)
Figure 43, Dissolution profiles of tablets contaihing

1:(0.4+40.6) indomethacin:(dextrose+SLS).
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Figure 45, Dissolution profiles of tablets containing

1:(0.8+0.2) indomethacin: (dextrose+SLS).
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Figure 46, Lissolution profiles of tablets containing various
systems jof 1:1 indomethacin: (dextrose-SLS) physical
mixtures.
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Figure 47. Dissolutiom profiles of tablets containing various

systems of 1:1 indomethacin: (dextrose-SLS)

coprecipitates.
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