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Having measured physical canstant and dissolution rate of pre-

dnisolone powder, and tablets, also particle size, particle number

of powder disintegration, hardness, friability of prednisolone

tablets and having also compared it’s interrelationship. We obtai-
" ned the results as following.

1) Dissolution rate of prednisolone powder was determinded
cube root rule and ;the slope (a) was 3.1915x1072,

2) The tablet used in this study was fourteen kind of predniso-
lone tablets, two kinds of which were not conformity with pre-
dnisolone dissolution rate test of U.S.P. XVIII, but the rest of
them were conformity with the same test (t60% was 4.3minute
in average)

3) There was no significant interrelationship between disinte-
gration, hardness, friability and dissolution rate of prednisolone
tablet used in this study but we recognized the disintegration
time was greatly influenced by the dissolution rate.

* Graduate school of Sook-Myung Women’ s University
** College of Pharmacy, Sook Myung Women’s University
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1. BERaH

Prednisolone powder (U.S.P. VXIII)
Prednisolonegg (BNEE S 14f. —&h prednisolone 5mg &)
Methanol (FGELE)

2. &R 9 wE

Dissolution tester (NF. XIII)
Disintegration tester (K.P II)
Hardness tester (Monsanto)

Friability tester (Erweka)
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Beckman DU-2 Spectomenter
Microscope (Nikon)

3. RBFAE

1) Prednisoloneffykel #yHifasy 2@ WHEE WHE

Particle sized] JIE : F+F>] 10pa]l 10022 Aolz S LaAAAH 20x40FFEE HET
¥ &7 307 9] particle size® PEsL 2 FHE) EEFEE EHIT.

Particle numberfliE : BBkt &R side glass® {HEHst —ERHT B BRSPS
prednisolone R F#& 20x20%H 2 st lmmip HTHe THHEES KT F —EF
HAe BTEE EHdc.

YR J7E : Dissolution tester (NF. XIIDS fHstd U.S.P. XVIII¢] predni- '
solone dissolution rate % FHol wWelAl mediumo 2 K 400mlE P23 37+0.5°C
ol A disk™e] prédniosolone%}}k (U.S.P. XVIII standard) 5mg& st @& o
$ 100 r.p.me.z EEA e Smi pipetd HMs] —ERRIFLeH 4mid AL Rl
HES= 89 ks —EshA #EFAc. o= U.SP. iﬂﬁ_o,] standard3 {FHs
calibration curve® fFRs 2 E¥ #% & methanol® skl 246mpo] A/ methanol$-
g o2 3¢ Beckman DU-2 spectrophotometer®- {3t Yo BHES HIEK
g

2) Prednisolone §&fle] HEEH 2 BHEE T

BEIREE IR : Shafer” o] ko] wheb el 102 friability testerfo] A 25 r.p.mo &
A5H EIEA A BIRES Al

WEHIE : Monsanto hardness tester2 e 10832 Huste 449 HES REIcl

RARRERIE : K. P 119 HAfRREsBaskel whel HHMRES Bt

In Vitro t60% i : Dissolution tester(NF. XIII)E {#HHsld U.S.P. XVIII2] pre-
dnisolone dissolution rate FEHE:d] wiel mediumo g FREK 400mlE }Jn%,} 337+
0.5°Cell A diskiRell e 1488 2o o}e 100r.m.po. 2 @A Z1th. 5ml pipett® [
shol —ERiiEleh B 4mid WL el MEsHs B BEAR —ES A2
k. B3l #%2 methanol® F#75}a 246mpd] A methanolg- HWByZo = 3ke] Beckman
DU-2 spectrophotometer & {fEffistol 4o &S BEIc
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Table 1 Number of Particles and Percent of Weight (Volume) Undissolved as a Function
of Time-Length for a Particle-Size Distribution with Geomentric Mean 6(log p=

0.77815) and Standard Deviation §=0.1852 .

+

— After Critical Time-Leénght—

—Before Critical Time-Lenght—
(min) N i
min. Number of Percent of Weight : : umber of
Particles Undissolved Time (min.) Particles
0 24, 000 100 100 24,000
1 24,000 86.21 116 17, 800
3 24,000 72. 41 : 128 © 9,400 ° »
5 24,000 65. 52 140 7,280 .
10 24, 000 52,22 150 5,220
20 24, 000 ' 36.95 : 162 - 2, 400
30 24,000 29.06 171 870
40 24,000 23.15 180 600
60 24,000 13.30 190 280
80 24, 000 5. 42 196 0
90 24, 000 1,97
0
' 2602 =78.0m/71.
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TIME-LENGTH(min.)

1 Amount undissolved as a function of time-length in the pericd prior to the critical
time-length. The geometric mean is 6#¢ and the standard deviation of the log-

normal distribution is §=0, 1852
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Fig. 2 Number of particles as a function -of time-length beyond the critica] time-length.
Data from Table 1.
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Slope=3,79/5X70 2

50
TIMELENGTH (min)

.
700

Fig. 3 Data from Table 1 expressed in the form of Cube root relations. The inital
amount is set at 100, W denotes percent undissolved
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Fig. 4 Relationship between disintegration time and dissolution rate of prednisolone tablets
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Tazble 2 The Constituents of the Prednisolone Tablets and their Physical Constants.

San:ple‘ Constituents Prepa- t60% Disinte-|Hardness | Friability
ration [Dissblution | gration

Ne. Prednisolone 5mg/1 Tab/mg Method rate(min.) | (min.) {(kg/cm?) (%)

1 Lactose 62.0 Mg Stearic acid 2.0 wet 26. 285 10. 00 2.72 0.5107
Corn Starch 30.0 Talc 1.0

2 Corn Starch 42 Mg Stearate 2.0 wet 28,933 5.00 2.10 1. 6323
Food Color red 0.03 Lactese 100
Corn Starch 1.5 Mg Silicate 15

3 CaH, PO, 94 Lactose 1.5 dr4 5. 853 0.67 8.01 0. 2066
Mg Stearic acid 3

4 Starch 50 Food Colorred g.s  wet 3.638 1.50 8.96 0.1745
Lactose 170
Rice Starch 16.0 Lactose 139.0

5 Potato Starch 22.0 Gelatin 2.0  wet 1.997 2.50 3.13 0.5629
Mg Stearate 3.0

6 Lactose or Starch 295.0 wet 1. 263 0.52 3.60 0.9237
Food color red 1076
Lactose 245.0 wet 7.796 3.33 4.02 0. 7076
Lactose 127.9 Tale 1.5 wet 4,114 0.72 6.55 0.28333
Starch 5.0 Mg Stearic acid 1.5

9 Lactose 165~170 Stearc acid wet 16. 857 5.00 3.45 0. 8767
Starch 2.0 .8~2.0
Corn Syarch 56 Chlordial silicon

10 Lactose 55 dioxide 3.0 wet 4,742 1.17 4.33 0. 3065
Stearic acid 1.0

11 Lactose 80.0 Staich 45.0 wet 1.996 0. 67 3.27 0.4166

12 Lactose 102.0  Stearic acid 3.5 wet 7.00 2.25 5.87 0.5339
Starch 19.5
Lactose 85 CaPHO, 32.9

13 Starch 0.9 CMC 5.0 wet 8.625 0. 60 4,32 2. 2000
Mg Stearic acid 1.2

14 Lactose 36.0 Talc 6.0 wet 2.431 0.97 1.31 6. 0000
Corn Starch 71.53 Gelatin 1.5
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Fig. 5 Relationship between hardness and dissolution rate of prednisolone tablets.
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Table 3 The Dissolution Rate of Prednisolone Tablets.

Time

Sample No.

(min) 1

Concentration(mol. X10%)

10 11 12

2 3 4 5 6 7 8 9

13 14

1
3
5
10
20
30

0.682
1.981
3. 060
5. 604
7.335
8.670

2.12 5.058 2,186 4.128 7.585 0.547 2.256 0.878 1.229 4.716 0.333
3.007 6.628 7.516 9.90711.8838 2.391 7.790 2.938 '5.465 9.430 5.124
3.485 7.92610.04610.04612.914 4.578 8.747 4.578 8.74710.523 7.450
4.57810. 251 10. 864 10. 387 13.120 11.27510. 182 6. 356 10.31810.934 9.635
5.49210. 798 11. 549 10. 659 13. 597 11. 480 11. 069 9.22510. 864 11. 003 12. 643
7.902 11. 069 12. 437 — 10. 251 10. 934

6.572 5,194
7.249 9.566
7.926 10. 659
8.47312,027
9.976 13.189

—11.27513.530

"t602% 26.28528.933 5.853 3.638 1.997 1,263 7.796 4.11416.857 4.724 1,996 7.000 8,625 2,431
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Fig. 6 Relationship between frability and dissolution rate of prednisolone tablets.
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Fig. 7 Dissolution rate of prednisolone tablets

2

&

Prednisolonefs =l £emlo] WEIEE #ale ¥3e] particle size, particle number
o gEllel HAMRE, BRE, JEIRE 5o YHEERE WiEstd o HE S HEHET
RR o5 22 fiwe a3tk

~ 1) Prednisolone #;E2] BH#EE = cube root ruled] K3l or 71¢7] (a)= 3,1915
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