CHAPTER II

MATERIALS AND METHODS

A. Materials
1. Drugs
~ Prednisolone USP/BP, anh&drous micronized (Lot No. 305 HK,
The Upjohn®Compaty, ULS.A.)
- Indomethacing BP 75 (Lot No. 791001, Pharmaceutical Science
Ltd., Part.y Bangkok, Thailand.)
‘2. Carriers ‘
| - Dextrose @nhydrous USP/BP_‘Batch No. 2218 A1, Iwaki,
Japan. )
- Polyéthylene glycol 4000 (Pharmaceutical Science Ltd.,
Part., Bangkok, Thailand.)
- Sodium Yauryl sulfate (Pharmaceutical Science Ltd., Part.,
Bangkok, ‘Thailand.) |
3. Additives
~ Dicalcium phosphate dihydrate| (Lot No.r 9980, Pharmaceutical
Science Ltd., Partd, Bangkoky Thailand.)‘
= Microdrystallinehcellulose (Avicel PH 102, Lot No. 2743,
AMC Corporation Ltd., Bangkok, Thailand.)
- Cab-o-sil (Pharmaceutical Science Ltd., Part., Bangkok,

Thailand.)
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Lk, Others
- Absolute ethanol (Lot No. K3813783, Merck, German&.)
- Potassium dihydrogen phosphate (Lot No. 240434,
Fluka-Garantie, Switzerland.)

- Sodium hydroxide (Lot. No. 8070408, Eka Kemi, Sweden.)

B. Equipment -

Analytical balance (Sartoriusy Model 2442, Germany.)

- Mortar and Pestle

- Sieve No. 40 (Endecotts Ltd., England.)

- Hardness TeSter {(Schleuniger, Model 2E/205, Dr. K.
Schleuniger Co., Switzé;land.)

- Singlé Pungh Tabléet Machine (Viuhang Engineering, No. 6,
Thailand.) 7

- Disintegration apparatué{(Mﬁnesty T.D. 65T 170, Manesty
Machines Ltd., England.)fijj ' ' /

~ Dissolution appératus U.S.fi type I (Hanson Research
Corporation,‘Model 500-230, Northridge, California, U.S.A.)

- pH meter(Pye Model 292.pH meter, Pye Unicam Ltd., |
Cambridgey | Englands.)

- Speetrophotometer (Beckman, Model 3600 Spectrophotometer,

UsiSed o)
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C. Methods . -

1. Preparation of Prednisolone .‘or Indomethacin Coprecipitates

Prednisolone or indomethacin coprecipitates were prepared
by dissolving weighed quantities of prednisolone or.indomethacin and
carrier(é), presented in Table 2 and 3, in 30 or 60 ml absolute ethanol
respectively. In the case where dextrésé or SLS was employed‘as\
carrier, dextrose or SLS was dissolwed first in adequate amount of
distilled water. Then, the aqueous solution of dextrose or SLS was

incorporated into ethanoli€ s6lution of drug or drug and PEG 4000.

'

The solutions were mixed thoréughly and the solvent was allowed
to evaporate continuously under a cpld air stream. The resulting
coprecipitates were placed in an incubator a£ 50°C overnight to
eliminate the remaining solvent and then were stored in a dessicator
until the dry solid coprecipitates were obtained. The dry copreci-
pitates then were screéned through a 40 mesh sieve and kept in a

dessicator.

2. Preparation of Prednisolone'or Indomethacin physical mixtures

The required amounts of prednisolone or indomethacin and
carrier(s), spresented in Table 2 and 3, were thoroughly mixed using
a mortar and pestle for 5 minutes. The mixture was sieved through

a 40 mesh sieve and stored in a dessicator.



Table 2. Quantities of Prednisolone and Carrier(s) Used in Preparing Coprecipitates or Physical

Mixtures

PEG 4000

COPRECIPITATE OR PHYSICAL MIXTURE PREDNISOLONE DEXTROSE SLS
' -t (g) (g) (g)
1:0 Prednisolonescarrier B>
1:1 Precdnisolone:dextrose Oy 0.5
1:3 Prednisolone:dextrose 0.5 1.5
- 1:5 Prednisolone:dextrose 85 2.5
1:1 Prednisolone:PEG 4000 0.5 0.5
1:3 Prednisolone:FEG 4000 . 0.5 1.5
1:5 Prednisolone:PEG 4000 0.5 2.5
1:1 Prednisolone:SLS 0.5 o 0.5
1:3 Prednisolone:SLS 0.5 1.5
1;5 Prednisolone:SLS 0155 2.5
1:(1+4) Prednisolone: (dextrose+PEG _4000) 0.5 0.5 2.0
1:(2+3) Prednisolone:(dextrose+PEG 4000) 0.5 1.0 1.5
1:(3+2) Prednisolone: (dextrose+PEG 4000) 0.5 1.5 1.0
1:(4+1) Prednisolone:(dextrose+PEG 400Q0Q) 0.5 2.0 0.5
1: (1+4) Prednisolone:(dextroge+SLS) 0.5 0.5 2.0
1:(2+3) Prednisolone:(dextrose+SLS) 0.5 1.0 1.5
1: (3+2) Prednisolone:(dextrose+SLS) O+5 1.5 1.0
1: (4+1) Prednisolone:(dextrose+SLS) 0./5 2.0 0.5
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Table 3. Quantities of Indomethacin and Carrier(s) Used in Preparing Coprecipitates and Physical

Mixtures

COPRECIPITATE OR PHYSICAL MIXTURE  "INDOMETHACIN. DEXTROSE PEG 4000 SLS
| (g) (g) (g) (g)

1:0 Indomethacin:carrier - ~ 2.5

1:1 Indomethacin:dextrose | 2.5 2.5

1:1 Indomethacin:PEG 4000 " : 2%5 2.5

1:1 Indomethacin:SLS _ 245 2.5

1:(0.2+0.8) Indomethacin:(dextrose+PEG #OOO)_ 2.5 | 0.5 2.0

1:(0.4+40.6) Indomethacin:(dextro$e+PEG'4000) - 2.5 1.0 1.5

15(0.6+Q.4) Indomethacin: (dextrose+PEG 4000) 2.5 1.5 1.0

1:(0.8+0.2) Indomethacin:(dextrose+PEG 4000) 2.5 2.0 0.5

1:(0.2+0.8) Indomethacin:(dextrose+SLS) : == 0.5 2.0

1:(0.4+0.6) Indomethacin:(dextrose+SLS) 2.5 1.0 1.5

1:(0.6+0.4) Indomethacin:(dextrose+SLS) 2.5 1.5 1.0

1:(0.8+0.2) Indomethacifi(dextrose+SLS) . 2;5 2.0 : 0.5

62
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3. Preparation of Test Tabiets

The prednisolone or indomethacin copreciptiates or the
prednisolone or indomethacin physical mixtures were incorporated

into direct compression tablets by the following procedure.

The required quantity of coprecivitate or physical mixture
was mixed with the required quantity 6f diealcium phosphate dihydrate
using a mortar and pestle by geometric dilution for 3 minutes.
Avicel PH 102 and cab=0-sil were then acdded to the mixture and
were mixed together for 5 minutes iq,the mortar. ' The obtaineg
mixture was passed through a 40 mesh gieve and was directly compressed

into tablets using a sihgle punch tablet machine. .The tablets were

prepared to have a diameter of 9 mm,_qu a hardness between 4-5 Kp.

The composition of each formula was described in Table 4
and 5. The:prgparéd tablets were kept in glass/containers and stored

in a dessicator for the further studies.




Table 4. Composition of Prednisolone Test Tablets

EXTROSE DICALCIUM
AVICEL FH 102 PHOSPHATE CAB-0-SIL
(mg ) ‘(mg) (mg )

FORMULA PREDNISOLONE DEXTROSE
( mg ) ( mg )

1 5 50 145 6
2 5 5 50 BERLS 6
3 5 15 50 145 6
4 5 25 50 145 6
5 50 145 6
6 50 145 6
7 50 145 6

* Prednisolone control tabl‘nﬂf rystallized from absolute ethanol
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Table 4,

(Continued) Composition of Frednisolone Test Tablets

FORMULA PREDNISOLONE PEG 4000 SLS
( mg ) ( mg ) ( mg
8 5 5
5 15
10 5 25
11
12
13
1% 5 5
15 5
16 s 3
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LTINS

PREDNISOLONE: PEG 4000

DICALCIUM
AVICEL PH 102 PHOSPHATE CAB-0-SIL

OPRECIPITATE
%
—

5:15 g ﬂ]

( mg ) ( mg ) ( mg )
50 145 6
- 50 145 6
. 50 145 6
50 145 6
50 145 6
50 YA 6
SLS
50 145 6
_ 50 145 6
‘f‘f 50 145 6
50 - 145 6
50 145 6
50 145 6
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Table 4.  (Continued) Cdmposition of Prednisolone Test Tablets

| PREDNISOLONE: : DICALCIUM
FORMULA PREDNISOLONE DEXTROSE PEG 4000  SLS = (DEXTROSE+PEG 4000) AVICEL PH 102 PHOSPHATE CAB-O-SIL
( mg ) (mg ) (mg) ( mg ) COPRECTRITATE (mg) ( mg ) ( mg ) ( mg )
20 5 5. 20 ‘ : 50 145 6
21 5 10 15 . 50 145 6
22 5 15 10 50 145 6
23 5 20 5 | 50 145 6
24 ' 5: (45+20) 50 145 6
25 5:(10415) 50 145 6
26 , 5: (15+10) 50 145 6
27 , 5:(20+ 5) 50 145 6
PREDNISOLONE:
(DEXTROSE+SLS)
: CCPRECIPITATE (mg)

- 28 5 5 20 ' 50 s 6
29 5 10 : 15 : 50 145 6
30 5 15 10 50 145 6
31 5 20 -6 50 145 6
32 | 5:( 5+20) 50 145 6
33 ..5:(10+15) 50 145 6
3k 5:415+410) [ 50 145 6
35 | 5:(20+ 5) 50 145 6
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Table 5. Composition of Indomethacin Test Tablets

INDOMETHACTIN _INDOMETHACIN INDOMETHACIN

: DEXTROSE *PEG 4000 :SLS AVICEL DICALCIUM . .
FORMULA INDGMETHACIN DEXTROSE PEG 4000  SLS~COPRECTPITATE COPRECIPITATE COPRECIPITATE PH 102 PHOSPHATE CAB-0O-SIL
( mg) _( mg ) ( mg ) (mg) (, mg ) ( mg ) ( mg ) (mg) (mg) (mg)
: , ,

36 25 . - 50 145 6
37 25 25 - ‘ 50 145 6
38 ) : N 25:25 50 145 6
39 25 25 a | 50 145 6
40 | | o M 25:25 50 145 6
i 25 _ 25 Y= 50 145 6
b2 . ' » 25:25 50 45 6

* Indomethacin control tablets containing_indomethacin recrystallized from absolute ethanol
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Table 5. (Continued) Composition of Indomethacin Test Tablets

INDOMETHACIN: DICALCIUM
FORMULA INDCMETHACIN DEXTROSE PEG 4000  SLS . \(DEXTROSE+PEG 4000) AVICEL PH 102 PHOSPHATE CAB-C-SIL
( mg ) | mg ) (mg) (mg) (mg ) ( mg ) ( mg ) ( mg )
43 25 5 . 20 50 145 6
L4y 25 0 15 ‘ 50 145 6
45 25 15 10 : 50 145 6
46 25 20 5 | 50 145 6
b7 - 25: ( 5+20) . 50 145 6
48 ' ' 25:(10+15) ' 50 145 6
49 . | 25: (15410) 50 145 6
50 - | 25:(20+ 5) | 50 45 6
INDOMETHACIN:
(DEXTRCSE+SLS)
~ ( mg )
51 25 5 _ 20 50 145 6
52 25 10 15 ' 50 145 6
53 25 15 10 : | 50 145 6
54 25 20 o 5 | 50 145 6
55 254 (] 5420) 50 145 6
56 25:(10%15) 50 145 6
57 25: (15410) 50 145 6
58 25:(20+ 5) | 150 145 6

kel
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D In-vitro Studies

1. Disintegration Studies

~

Disintegration time studies were conducted on test tablets
using USP XX disintegration apparatus. The average disintegration time
was obtained from 6 tablets.  The temperature of'37i10C was maintained'

throughout the experiment. Water was‘used as disintegration medium.

2. DissolutionsStudies

241 Dissolution ﬁate Studies,of Prednisolone tablets

‘Dissolution' rate studies of‘pfédnisolone tablets were
perforﬁed accordingito USP XX (7). bNine hundred millilitres of 
disfilled water was used as dissolﬁﬁion médium. The dissolution
medium was maintained at 37:1°C. Thé.baskef was adjusted to rotate
at 100 rpm. Ten ‘millilitre aliquéts'of the dissolution medium were
pipetted out_at_the interval of 1, 3, 5, 740, 15, 20, SO.lhB, and
éO minutes, and fhen were filtered using filter paper; About 5 ml
of the firsf filtrate Qés discarded, and the subsequeht filtrate was
used as the‘sample solution.” The volume Withdrawn at each time

interval was replaced with fresh quantity of dissolution medium.

Aséay- The sample solutions were assayed spectrophotometrically
at 246 nm for prednisolone content. The. sample concentrations were

calculated from standard curve.

Standard curve- Standard curve of prednisolone in dissolution

medium was obtained between 2-10 mcg/ml.Absorbance at 246 nm versus
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concentration plots, as presented in Figure 2, revealed that Beer's

law was followed.

2.2 Dissolution Rate Studies of Indomethacin Tablets

Dissolution'rate étddies 6f indomethacin tablets were performed
accordlng to the dlssolutlon of indomethacin capsules, USP XXI & NF XVI
(2); Seven hundred and flfty m111111tres of a mlxture of dlstllled
water and pH 7.2 phosphate buffer solutlon (4:1) was used as disso-
lution medium. The folloﬁiné indomethacin diSsolution studies were

the same as descrlbed 1n dlssolutlon studles for prednlsolone tablets.

Assay- The sample solutionsiwere.assayed spectrophotomefrically

at 3&8 nmAfor indomefhacin content. ‘The sample corcentrations were

. calculated from standard curve.

Standard curve= Standard curve of. indomethacin ih dissolution
' medium was obtained between 10-50 mcg/ml. Absorbance at 318 nm versus

concentration plofs, as demonstrated in Figure 3, followed Beer's law.

Note: Dissolution rate studies of\prednisoloné and indome-

thacin were performed in dﬁplicate.
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