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FACTORS AFFECTING RATE OF DISSOUPrION OF PF3XINISONE FROM TABLETS 

Martbez E.,  FZdn F., Garz6n A. 
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A study was carried out t o  evaluate smparanieters whichmay have 
an effect  on the dissolution rate of prednisone from tablets. The 

parameters examined involving formulation were: 
tion (Lactose-starch) , dissintegrant type (starch, explotab (sodi- 
um starch glycolate) type of binder (starch paste, gelatine water 
solution and PVP alcoholic solution), lubricant, and dye concentra 

tion. The Manufacturing variables studied were: methd of inanu- 

facture (wet  granulation, direct  compression and double campres- 

sion), granule s i z e  i n  w e t  granulation and talllet hardness. dis- 
solution profiles of tablets storaqed 2 mnths a t  45'C were com- 
pared with those of fresh samples. 
prednisone five years old, tablets w i t h  fresh active ingredient 

and tablets wim two different prednisone concentrations (5 imd 50 
n q  per tablet) w e r e  used for other evaluations. 

diluent propor- 

Table ts  prepared with 

In a l l  cases micronized prednisone was used and a l l  batches were 
physically and chemically evaluated before studying their  dissolu- 
tion following the USP basket method. 

The parameters studied that affected significatively dissolution 
rate of pradnisone were: type of binder, lubricant concentration, 
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950 MARTINEZ, ROMAN, AND GARZON 

method of manufacture, active ingredient, age and prednisone con- 
centration. 

INTRODUCTION 

A number of research articles have demonstrated that dissolution is 
an adequate test to evaluate in-vitro, the bioavailability of many 
relatively water insoluble drugs. 

Prednisone tablets are one of the formulations in which dissolution 
test has been officializd Prednisone is a synthetic glico-cortimid 
with antiinflamtory activity that has shown bioavailability differ- 

ences among tablets manufactured by different colnpanies (1 , 2 , 3 , 4)  . 
On account of this, in the present mrk prednisone tablets were se- 
lected to study the factors affecting their dissolution rate. 

The experimental mrk was divided in 3 stages: 

-Manufacture of prednisone tablets using different formulations. 
-l!evelopent of an adecuate analytical method to assay the pred- 
nisone in tablets. 
-Determination of the percent dissolved of prednisone at different 
times and statistical evaluation of the differences. 

Batches of thousand tablets each were prepared according to Table 
No. 1, p a r m t e r s  studied in each formula were the following: 

Factors related to formulation 
Formulas 1, 2, 3 (diluent proportion) 
Formulas 1, 4 ,  5 (binder type) 
Formulas 1 and 6 
Formulas 1, 7, 8, 9 (lubricant concentration) 
Formulas 1 and 10 

(disintegrant type) 

(dye concentration) 
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952 MARTINEZ, ROMAN, AND GARZON 

0.6 

0.5 

3 8 0.4 

F 

0.3 

0.35 100.0 
0.40 100.0 
0.445 98.0 

0.50 0.49 98.0 
0.55 0.555 100.9 
0.60 0.61 101.6 

0 0.3 0.4 0.5 0.6 

Figure No. 1 Linearity of the analytical methcd for prednisone in 
tablets 

Factors related to manufacturing variables 
Formulas 1, 11, 12 (tablet hardness 1 
Formulas 1, 12, 14, 15 (granule size) 
Formulas 1, 16, 17 (method of manufacture) 

Factors related to the active ingredient 
Formulas 1, 18 (age) 
Fomlas 1, 19 (concentration) 

Factors related to storage conditions 
Formula 1 (R.T. and 2 mnths 45OC) 

Esuipment 
Erweka oscillating granulator equipped with stainless steel (304) 
# 8, 12, 16, 20, 30 and 60 mesh screen. Oven. H o b a r t  mixer 5 Kg 
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FACTORS AFFECTING RATE OF DISSOLUTION 953 

TABLE NO. 2 
The table shows results obtained in experinents involving spiked. 
placebos. 
and accuracy of the methd. 

Precision and Accuracy for Prednisone in tablets assay 

The mean and standard deviation dmonstxate the precision 

MG ADDED TO 
SAMPLE NO. SPIKED PLACEBO MG Foum % R m Y  __ 

1 0.45 0.44 97.8 

2 0.45 0.44 97.8 

3 0.45 0.44 97.8 

4 0.45 0.44 97.8 

5 0.45 0.44 917.8 

6 0.45 0.45 100.0 

7 0.45 0.45 100.0 

8 0.45 0.46 102.0 

9 0.50 0.53. 102 * 0 

10 0.50 0.48 96.0 

11 0.50 0.49 98.0 

12 0.50 0.49 98.0 

13 0.50 0.48 96.0 

14 0.50 0.50 10~0.0 

16 0.50 0.48 96.0 

17 0.55 0.55 100.0 
18 0.55 0.56 101.8 
19 0.55 0.54 98.2 

20 0.55 0.56 101.8 
21 0.55 0.55 100.0 

22 0.55 0.56 101.8 

103.. 8 23 0.55 0.56 

15 0.50 0.48 96.0 

__ 

Mean = 99.2% 

Standard deviation = 2.17 
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954 MARTINEZ, ROMAN, AND GARZON 

'DABL!Z No. 3 Hardness, disintqration t h  and friability 
for the 19 batches of preanism~ tablets. (1) Average of 12 
tablets. (2) Average of 10 tablets. 

D1SINPLX;RATIa TIME HARNESS 
m m  (1) (min) (21 (ucs) FRIABILITY (%) 

1 3.25 8.54 0.42 
2 3.00 6.52 0.33 
3 2.75 6.36 0.20 
4 6.00 6.90 0.06 
5 0.50 7.71 0.14 
6 2.75 9.44 0.00 
7 2.50 8.15 0.17 
8 4.42 6.91 0.72 
9 6.00 6.80 0.53 
10 3.00 6.76 0.54 
11 2.00 4.79 0.26 
12 2.92 11.24 0.52 
13 3.08 6.96 0.43 
14 2.50 6.89 0.90 
15 2.42 6.39 0.17 
16 6.00 5.79 0.82 
17 9.00 8.11 0.46 

18 6.50 7.08 0.24 
19 4.17 7.97 0.12 

capacity. 
diameter punches. 

Stokes F single punch tableting mchine w i t h  f l a t  8 m 

W e t  granulation 

Formulas 1, 2, 3 ,  4 ,  5, 6 ,  7, 8, 9, 18, 19 and 20. Sieve diluents 
through # 20 mesh screen, blend w i t h  prednisone i n  the Hobart 
mixer. 

Granulate through # 8 msh screen and dry a t  5OoC t o  a loss on 
drying of less than 3%. 

through # 16 mesh screen. 

Add slowly the binder solution and blend for 5 minutes. 

Pass the dryed qramlated material 
Blend the granulate w i t h  the disinte- 
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FACTORS AFFECTING RATE OF DISSOLUTION 955 

TABLE NO. 4 Results of Dissol.ution from tablets 

Factors related to formulation 

- % Dissolved * 

5 '  1 0 '  2 0 '  

Formula 

Diluent proportion effect 

1 
2 
3 

1 
4 
5 

1 
6 

1 
7 
8 
9 

1 
10 

85.5 ? 3.3 91.2 t 4 .4  90.3 _t 4 
76.3 t 4.4 96.5 ? 4 . 1  99.2 f 4 .1  
77.7 t 6.6 90.0 t 4.7 94.1 t 3.3 

Binder type effect 

85.5 f 3.3 91.2 t 4 .4  90.3 :t 4 

75.0 t 4.1 84.2 i 2.8 85.4 :t 2.1 
46.1 f 4.6 59.3 ? 4.7 85.3 2 5.1 

Disintegrant type effect 

85.5 t 3.3 91.2 t 4.4 90.3 t 4 
86.1 i 4.4 94.1 t 2.5 93.8 i 1.4 

Lubricant concentration effect 

85.5 t 3.3 91.2 t 4.4 90.3 i: 4 
72.1 t 5.3 86.9 t 4.8 90.2 t 4.1 

25.4 f 5.5 53.7 ? 7.6 76.4 t 6.7 
46.1 t 2.2 65.8 t 4.2 87.3 t 4.7 

4 0 '  

93..4 t 3.6 
94.4 t 4.3 
93.4 t 1.9 

91.4 f 3.6 
88.1 t 4.2 
85.4 t 4.2 

91.4 t 3.6 
94.7 ? 2.9 

91.4 t 3.6 
94.8 t 1.7 
93.1 t 3.1 
86.9 t 4.2 

Dye concentration effect 

85.5 f 3.3 91.2 t 4.4 90.3 f 4 91.4 ? 3.6 
81.45' 2.25 85.4 2.1 85.2 f 2.1  86.4 ? 2 

Go 
bin. ) 

0.29 
2.83 
2.92 

0.29 
22.60 

8.50 

0.29 
0.40 

0.29 
5.93 

16.73 
24.98 

0.29 
0.55 

DE 
(%) 

84.2 
88.45 
85.25 

84.2 
70.9 
78.5 

84.2 
87.3 

84.2 
82.8 
74.1 
63.6 

84.2 
79.85 

te 0 ( 5 )  tine for dissolving 80% of the drug 
DE (6) dissolution efficiency 

* (g t C195%) 6 tablets average 

grant (previously sieved through through # 20 mesh screen) and 
the lubricant (previously sieved through # 60 n7esh screen). Cam- 

press using 8 nun diameter flat punches to  a we]-ght of 170 mg * 2% 

and 7 to 9 USC hardness. 
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TABLE NO. 5 Results of Dissolution from tablets 

Factors related to Active Ingredient 

I 
8 Dissolved * 

5 '  1 0 '  2 0 '  4 0 '  

Formula 

Active ingredient age effect 

1 85.5 f 3.3 91.2 f 4.4 90.3 t 4 91.4 f 3.6 

18 46.6 f 3.9 68 f 3.6 81.2 ? 2.0 83.4 f 2.1 

Active ingredient concentration effect 

1 85.5 f 3.3 91.2 f 4.4 90.3 ? 4 91.4 f 3.6 

19 61.8 f 3.9 71.3 f 2.3 76.8 t 1.8 78.9 f 1.7 

0.29 84.2 

23.84 69.9 

0.29 84.2 

30.94 69.6 

* (2  f CIgS%) 6 tablets average 

TABLE NO. 6 Results of Dissolution from tablets 

Factors related to manufacturing variables 

- % Dissolved * 

5 '  10' 2 0 '  4 0 '  

Formula 

Hardness effect 

1 85.5 f 3.3 91.2 t 4.4 90.3 f; 4 91.4 t 3.6 
11 78.3 f 5.2 87.6 f 4.3 88.9 t 1.5 89.5 f 2.2 
12 82.3 f 3.4 86.9 t 2.6 90.9 t 3.4 91.9 f 2.6 

Granule size effect 

1 85.5 i 3.3 91.2 t 4.4 90.3 t 4 91.4 f 3.6 
13 83.0 i 1.9 92.5 f 2.8 91.7 t 2.2 92.8 ? 2.4 
14 90.1 f 4.2 94.7 f 4.3 94.2 t 4.2 89.2 f 2.7 
15 88.0 t 3.4 93.3 t 2.3 92.7 t 3.2 97.4 t 3.1 

Manufacturing procedure effect 

1 85.5 t 3.3 91.2 f 4.4 90.3 t 4.0 91.4 f 3.6 
16 60.1 f 0.9 68.6 f 1.5 76.7 t 1.1 81.2 f 2.7 
17 29.8 f 9.2 50.9 t 6.7 68.8 f 2.3 77.7 2 2.2 

t 8  a 
bin.) 

0.29 
3.35 
2.18 

0.29 
0.67 
0.48 
0.06 

0.29 
17.80 
38.17 

DE 
(%) 

82.4 
81.7 
83.6 

84.2 
85.3 
86.6 
87.6 

84.2 
69.6 
58.5 

- 
(X CI,,%) 6 tablets average 
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FACTORS AFFECTING RATE OF 1)ISSOLUTION 957 

TABLE NC. 7 F a c t o r s  r e l a t e d  t o  s t o r a g e  c o n d i t i o n s  

R e s u l t s  o f  D i s s o l u t i o n  from t a b l e t s  

% Dissolved * 
t 8 0  D?3 

5 '  1 0 '  2 0 '  4 0 '  (min.) (S) 

?ormula 1 

S t o r a g e  c o n d i t i o n s  e f f e c t  

I n i t i a l  85.5 2 3.3 91.2 f 4.4 90.3 ?- 4 9 1 . 4  i 3.6 0.29 84.2 

2 rmnths 90.8 ? 1.7 93.6 ? 2.9 95 t 1.9 9 7  ? 2.3 0.04 88.8 

* ( 2  t CI,,%) 6 t a b l e t s  ave raae  

Formula 10 
Dissolve the dye in the binder so:Lution and continue as 
above 

Formula 11 
compress to a 4 to 6 USC hardness 

Formula 1 2  
Ccsnpress to a 10 to  12  USC hardness 

Formula 13 

Pass the dryed granulated material through # 12 mesh 

screen and mix only the powder retjjined in a # 1 6  mesh 

screen w i t h  the disintegrant and lubricant i n  the 

adequate proportion. 

Formula 1 4  
Sieve the wed granulated material through # 16 mesh 

screen and use only the powder retained in a # 201 mesh 

screen. 
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958 MARTINEZ, ROMAN, AND GARZON 

l0Ol 
9 0  

80  

7 0  

60 

50 

OFormula 1 (FVP) 
0 Formula 4 ( G e l a t h e )  

A Formula 5 (Starch paste) 
40  

30 

20  

10 

0 5 10 20 

time (min.) 

4 0  

Figure No. 2 Effect of binder on dissolution 

Formula 15 
Sieve the d q e d  granulated material through # 20 mesh 
screen and use only the powder retained in a # 30 msh 
screen. 

Formula 16 (Direct ccmpression) 
Sieve all ingredients through # 20 mesh screen, add 
prednisone and blend. Pass lubricant throug a # 60 
naesh screen before blending. 
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ITACTORS AFFECTING RATE OF DISSOLUTION 959 

100 

9 0  

8 0  

7 0  

a 6 0  
F 
rl 
0 

4 

50 

a 
OV, 

4 0  

30  

2 0  

10 

O F o r m u l a  1 ( 0 . 5 % )  

O F o r m u l a  7 (1.0%) 
A F o r m u l a  8 ( 2 . 0 % )  

4 F o r m u l a  9 ( 3 . 0 % )  

I I 1 
0 5  10 2 0  

Time (rnin) 

4 0  

Figure No. 3 Effect of lubricant concentrdtion on dissol.ution 

Fornula 17  (Double campression) 
Triturated the tablets obtained f-rom d i rec t  canpression 

through a # 16 mesh screen and reampress. 

ANALYTICAL " H O D  FOR THE ASSAY OF PREDNISONE I N  TABLITS 

Equipnent and reagents 

Spectrophotometer, TIX: equipment, Ethanol: Chl.oroform 50 : 50 solvent 
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0 Formula 1 (Wet granulation) 

0 Formula 16 (Direct canpression) 
A Formula 17 (Double canpression) 

0 5 10 2 0  

Time (min.) 

4 0  

Figure No. 4 Effect of Manufacturing procedure in dissolution 

system: Chloroform: Acetone: Ethanol  65:30:5 solution. 
standard solution: 0.5 q / m l  in 50:50 Ethanol: Chloroform Solution. 

Prednisone 

Procedure 

Weight and triturate 10 tablets. 
to a 10 rd volumetric flask. 
ethanol: Chloroform solution using an ultrasonic bath. 
mcl of this solution to the TLC plate. 

Transfer the pawder quantitatively 
Dissolve the prednisone in 50:50 

Apply 100 
Develop the plate in the 
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0 Formula 1 (fresh) 

0 Formula 18 (5 years old) 

r T I 

0 5 10 
I 

20 

1 
40 

Time (min.) 

Figure No. 5 Effect of Active Ingredient age in dissolution 

chramatcqraphic c m r a  using Chloroform: Acetone: Ethanol 65::30:5 

as solvent system and mark the spots in a dark cabinet under i~ 254 
ML W source. Elute the silica gel with methanol, centrifugate the 
tubes and measured the prednisone concentration by the ratio of the 
absorbances of the unknawn and the standard sample. 

Validation of this methcd. is shown on figures 1 and table No. 2 .  

Dissolution method 

USP basket method was used sampling at 5, 10, 213 and 40 minutes. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

0/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



962 

1 0 0  

9 0  

8 0  

7 0  

60 
a 

4 
$ 
$ 50 

a 
cw 4 0  

.rl 

30 

20  

10 

MARTINEZ7 ROMAN, AND GAKZON 

0 Formula 1 ( 5  mg/tablet) 

0 Formula 19 (50 mg/tablet) 

0 5 10 20  

Time (min.) 
4 0  

Figure No. 6 Effect of amount o f  Prednisone in 

dissolution 

Disintegration test: USP XX/NFxV 
Hardness test: Schleuniger ZE 110 6 apparatus 
Friability : Roche 302165 apparatus 

RESULTS AND DISCUSSION 

The content uniformity for the different batches was between 96% to 
104%. 
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The physical constants of the tablets are shown in Table No. 3. 
solution data can k found in Tables Nos.  4, 5 ,  6 and 7. Ficures 2, 

3 ,  4, 5 and 6 correspond to factors that significantly affect& the 
dissolution rates of the prednisone. 
higher dissolution rate than those containing :starch paste and 
gelatine solution. 
tration above 1% have slower dissolution rate of prednisone. 
manufacture by wet granulation had better dissolution profiles than 
those manufactured by direct compression and by double compression. 
Dissolution rate was lower in tablets manufactured with five-years- 
old prednisone. 
nisone concentration to 50 rrg per tablet, the dissohtion rate is 
diminished although not as much as could be expected. 

Dis- 

Tablets containing PVP show 

Tablets containing magnessium stearate in concen- 
Tablets 

In figure 6 it may be seen that increasing the pred- 

Factors such as: diluent proportions, disintecg.r'ant type, dye concen- 
tration, hardness, granule size and storage conditions did not affect 
the dissolution rate of prednisone in the tab'lets tested in this 
study. 

C0NQ;USION: 

It is suggested that the data presented in tki:~; work indicate in a 
general way the pints where we sbuld direct o1.r  efforts when we 
formulate tablets containing a steroid with plTy.sica1 properties 
similar to Prednisone. 
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