CHAPTER III

RESULTS

. * .
A. Properties of Griseofulvin Tablets (Formula 1-7, and Formula 22-24)

A.l Weight Variation of Tablets

The average welght, standard deviation, and the coefficient of
variation of tablets wefght ate listed in table 8, Each formula of
griseofulvin tablets posséssed thée weight variation in the limit of USP
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A.2 Thickness of /Tablets

Although the thickness,of tablet is not official in quality
control of tablet, but the uniformity of tablet thickness can predict

the uniformity of tablet content. The average thickness and standard

deviation of tablets thickness are demonstrated in table 9.

A;3 Hardness of Tablets:

The average hardness, standard' deviatiom, ‘and the coefficient

of variation of 'tablets hardness are demonstrated in table 10

A.4 Rridbility of Tablets

The friability of griseéofulvin tablets is listed in table 11.
It was found that the friabiiity of tablets was slightly increased as
the concentration of Ac—Di—SolR increased, Tablets manufactured by dry

granulation seem to have higher friability than those manufactured by wet

* (Griseofulvin tablets manufactured by dry granulation with

the hardness of 9-11 kg were capped and were not evaluated.



Table 8 Effect of Disintegrants on Weight/Variation of Griseofulvin Tablets.

Formula 1 Wet granulation Wet grarplation ' : Dry granulation
- Tablet- Hardness 5-7 Kp Tabdet Hardness 9-~11"Kp Tablet Hardness 5-7 Kp

Number Average weight (gm ¥ S.D.}% C.V.| Average weight (gm Fs.p0z c.v. Averégé weight (gm i-S.D.)% C.V.
1 0.3110 ¥ 0.0024 0.76 0. 3109 £0,0005 0.18 0.3122 ¥ 0,0007 0.23
2 0.3104 ¥ 0.0002 0.06 0f3125,% 0.0025 | Ho.79 0.3121 ¥ 0,0037 1.19
3 0.3157 ¥ 0.0017 0,53 0.3124 = 0.0004 0.14 0.3129 ¥ 0.0029 0.91
4 0.3147 ¥ 0.0010 0.33 0.5149°% 0,0003 0.10 0.31357 £ 0,0010 0.33
5 0.3180 % 0.0012 0.37 0,3179—~0,0008 D28 0.3156 & 0.0004 0.14
6 0.3218 < 0.0009 0.28 0.3210 ¥ 0,0014 0. 44 0.323¢ T 0.0026 0.83
7 0.3239 ¥ 0.0004 0.13 0.3330 ¥ 0,0078 2.36 0.3212 % 0,0038 1.19
22 0.3116 ¥ 0.0007 0422 0.3116 0, 0007 0.22 0.31:8 ¥ 0.0004 0.14

7

23 0.3119 < 0,0003 0.09 0.3120¢% 0,0003 0.10 0.3120 £ 0,0003  f0.10
2% 0.3121 ¥ 0.0002 0.06 03121 Xg. 0002 0407 0.311¢ ¥ 0,0003  [o.08 -

1€



Table 9

Effect of Disintegrants on Thicknesgs of Griseofulvin Tablets

Wet granulation

Wet granulation

Dry granulation

Formula Tablet Hardness 5-7 Kp Tablet Havdness 9-11 ¥p Tablet Hardness 5-7 Kp
Number Average Thickness (mm ts.on Average’ Thickness (mm - B, ) Average Thickness (mm ¥ S.D.)

1 4.84 T 0,0565 4.77°% o.0360 4,73 ¥ 0,0500

2 5.21 ¥ 0.0141 4. 89 A0, 0100 4,79 ¥ 0,0223

3 5.27 ¥ 0.0141 4,98 ¥ 0,0282 4.86 ¥ 0.0500

4 5.32 ¥ 0.0360 5,30 = 0.0100 4,80 £ 0,0223

5 5.37 ¥ 0.0282 5.49 £ 0,0282 4,86 ¥ 0,0424

6 5.43 £ 0.0500 5.58 ¥ 0,0282 4.93 ¥ 0,0360

7 5,68 £ 0,0282 5.63 10,0761 4,94 £ 0.0282

22 5.10 ¥ 0.0158 4,86 /1126 4,81 % 0.0574

23 5.35.% 0.0264 4.97 £ 0,0223 %.7¢ ¥ 0.0223

2% 5.10 ¥ 0.0324 4,771 9.0946 4,83 ¥ 0,0556

A%



Table;lO Effect of Disintegrants on Tablet Hardness of Griseofulvin Tablets

Formula Wet granulation Wet granulation Dry g:anulation _
"Tablet Hardness 5-7 Kp Tablet' Hardness 9-11.Kp Tablet Hardness 5-7 Kp

Number Hardness (Kp t S.D.)} % C.V, Hazdness/ (Kp 3 SRDE O ™NC. V. Hardness (Kp b S.D.)| % C.V,
1 6.57 ¥ 0.3465 5.27° 928 ¥0.2368 2,56 4,98 ¥ 0,2177 4,45
2 6.92 ¥ 0.1686 2.43 114090 0.1744 1,57 5.48 £ 0,3293 6.00
3 6.72 ¥ 0.3155 4.69 10.93 *.0¢3128 2.86 5.21 ¥ 09,1523 2,92
4 6,71 ¥ 0.3212 4.78 10.65 +0,3439 3,23 5.47 % 49,2983 5,45
5 7.03 T 0.1710 2,43 9.76 £ 0.2859 | 2.93 6,26 £ 90,2796 4,46
6 6.79 * 0.1946 2.86 10,94 £ 0.1429 1.30 5.77 £ 9.5167 8.95
7 6.76 T 0.2221 3.28 11.05 ¥ 0.1080 0.97 6.30 ¥ 0,5185 8,23
22 4.62 T 0.3269 7.07 8235 4 043439 411 7.09 ¥ 0.2223 3,13
23 5.29 I o0.5237 9,89 11,01 ¥ 0,1595 1, 44 6.93 % v.1702 2,45
26 5.15 % 0,4737 919 11}, 2% 0l S281 2/92 3028 ¥ p,2820 6.59

‘ .
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Table 11 Effect of Disintegrants on the Friability of Griseofulvin Tablets

Wet granulation

Wet granulation

Formula , Dry granulation
Tablet Hardnmess 5-7 Kp Tablet Hardness 9=11 Kp Tablet Hardness 5~7 Kp

Number Friability % Friability 7% Friability % ‘

1 0.32 0.28 0.64

2 0.33 0.29 0.66

3 0.36 0.29 0.65

4 0.38 0,30 0.67

5 0.36 0.31 0.68

6 0.40 0.32 0.70

7 0.42 0.33 0.72

22 0.30 0.24 0.60.

23 0.30 0.26 0.60

24 0.32 0,27 0.62

ve
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' granulation. Tablets with lower hardness also showed a higher

friability. However, all tablets exhibited less than 1.0 % friability

A. 5 Disintegration Time of Tablets

The disintegration times of griseofulvin tablets containing
different con"enrratioﬁé of<Ac-Di—SolR'inl:JQO:HC1 in aqueous solution
are shown in figure 6 and figure 7. At the h;rdness of'S?? kp, the
disintegration times of tablets manufactured by wet granulation
were ranked as the following : formula I (.>60 min)  formula 2
(15.08 ¥ 0.3705) > formila3/(5.12 & 0.1173) 7 formula 4 (0.43 T 0.0409)

9

~ formula 5 (0.36 ¥ 0.0876) ¥ formula 6 (0.32 T 0.0279)~ formula 7

<4
(0,21 - §0,0376), For jtablets manufactured by dry granulation, the
disintegration time of tablets was less than the tablets manufactured

. ) 1 R
by wet granulation at every level of Ac=Di-Sol" concentration. Their

lets were ranked as the following : formula 1

disintegration times of ta

(> 60 min) > formuld 2 (0.14 & 0.0279) ~ formula 3 (0.12 ¥ 0.0289)
~ formula 4 (0.11 T 070240y~ formula 5 (0.10 = 0,0126) ~ formula 6

(0,10 ¥ 0.0126) ~ formula 7 (0.10 T 0.0154).

When the hardness of tablets was increased to 9-11 kp, the
disintegration times of tablets were prolonged as shown in figure 6.
The disintegration. 'times of tablets were ranked as the following :
formula 1 ( > 60 min) > formula 2 (17.51 2 0.1942)) formula 3 (14.38 ¥
0.1048) > formula 4 (2.27 ¥ 0.0937)~ formula 5 (2.28 * 0.4050)

»

~ formula 6 (2.20 ¥ 0.0836)~ formula 7 (2.06 ¥ 0.1076).

For tablets manufactured by wet granulation and dry granulation
and tablet hardness high or low, the disintegration time was markedly

decreased when Ac—Di—SolR was used as a tablet disintegrant at the

1153530k



Table 12 Effect of Different Disintegrants on Disintegration Time of Griseofulvin Tablets

Formula

Number

Disintegration Time, min ha S.D.

Wet granulation

Tablet Hardness 574 kp

Wet granulation

Tablet Hardness 9-11 kp

Dry granulation

Tablet Hardness 5-7 kp

# 1 (Non-disintegrant)
# 3 (1% Ac-Di-Sol®)

# 22 (1% Avicel® PH101)

# 23 (1% Polyplasdone XL)|

# 24 (1% Explotabd)

J 60

5.12 £ 0.1173

Y 60

5.37

1+

0.0691

i+

5.56 - 0.1569

> 60

14438 10,1048
y 60

14.5% < 0.1972

15.44 ¥ 0.0861

2 60

0.12 ¥ 0.0289

9¢
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concentration as low as 0.5 7% . However when the concentration of

Ac—Di-SolR increased from 2.0 Z to 5.0 %, the disintegration time

was non-significantly decreased.

TaBle 12 shows the effects of four disintegrants : Ac—Di—Sle,
AvicelR PH 101, PolyplanoneRXL , and ExplotabR on disintegration
time Of tablets, With tne haidness &/ 5-7 kp, the>;c:parisbn of-
tablets containing the same diluents butsdifferent disintggrants of
1 % concentration, the disintegration times of tablets were ranked
as the following : formulas22 ( 1% ANee PH 101) ) formula 24
(1 % Explotabd) > foriula’23 (1 % Polyplasdone ¥L) V¥ formula 3
(1% Ac—Di—SolR) bothiinwet and-dry granulation. When the hardness
of tablets was increased £o/S-11 kp, the disintegration times of

4+~ ~1 i £ - _] - .
tab nstrated in table 12.

Tets were oroal
i1ets were pro4d

A.6 Dissolution Rates of Tablets

A.6.1 Effect of Disintegrant on Dissolution Rates

The dissolution profiles of griseofulvin tablets are

demonstrated in figure 8, 9 , and 10. The tablets containing Ac—Di—SolR

as tablet disintegrant| showed higher dissolutién rates than those

containing no disintegrant in both wet and dry granulation.

aleo increased the dissolution rates of

Ac-Di-Sol

griseofulvin tablets both in high tablet hardness (9-11 kp) and low

tablet hardness (5—7@HQ . . ‘ /

iThe dissolution times of tablets in this study,
(62)

expressed as the time required for 85 % of griseofulvin to dissolve ,

were demonstrated in figure 11,



% Drug Dissolved
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Figure 9 Dissolution profiles of griseofulyin tablets, formula 1-7,

hardness 9-11 Kp“(Wet granulation).

Key
formula 1 (Ng Disintegrant)
—00—00— formula 2 (0.5 % Ac-Di—SolR)
—— = formula 3 (1,0 % Ac-Di—SolR) ;
—e—&—  formula 4 (2.0 % Ac-Di-Sol®)
= formula 5 (3.0 % Ac-Di-Sol®)
—X—X—  formula 6 (4.0 % Ac-Di-Sol})

e —  formula 7 (5.0 % Ac-Di-Sol%)



% Drug Dissolved
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Figure 10) Dissolution profiles of gfiseofu1v1n~tablets, formula 1-7,

hardness S5-7-Kp (Dry, granulation).

Key:
—_— formula 1 (ﬁo Disintegrant)
—s0—06—  formula 2 (0.5 % Ac-Di-501")
e — formula 3 (1.0 % Ac—Di-SolR)
—e——e—  formula 4 (2.0 % Ac-Di-S01%)
-———- - formula 5 (3.0 % Ac—Di-SolR)
—X—¥—  formula 6 (4.0 % Ac-Di-Sol®) -

— —— — formula 7 (5.0 % AC—Di-SOlR)
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A.6.2 Effect of Different Disintegrants on Dissolution

Rates

The effect of four tablet disintegrants : Ac—Di—SolR,
AvicelR PH 101, PolyplasdopeR XL, and ExplotabR on dissolution rates
of griseofulvin tablets had been stﬁdied. The dissolution profiles
of griseofulvia lablels, containing L Z of different disintegicutlcs
were shown in figure 12, 13, and 14. ‘Table 13 shows the dissolution
times of tablet containing 1% Ac—Di—SolR (formula 3) , 1 7% AvicelR
PH 101 (formula 22), Ll.% PolyplasdoneR XL (fopmula 23); and 1 %
ExplotabR (formula 24) as/tablet disintegrant. It can be seen that
tablets containing Ac—Di—SolR were superior than tablets containing
other disintegrants whether manufactured by wet or dry granulation

th 7 or 9-11 kp

-3

of hardness. he dissolution times{(t 85 %)

of tablets manufactured by wet granulafion and hardness of 57 kp were
ranked as the following : formula 22 (53.25 ¥ 3.8890) = formula 24

(53.25 ¥ 3.8890) > formula 23 (47.25 & 2_8284) > formula 3 (22.25 % 1.4142).
When the hardness was changed to 9-11 kp, the dissolution times(t 85 7%)

were ranked as the following : formula 22 (360 min) = formula 24

formula 23 (56425 4 1.7677 )y formula 3, (270151 1.6263)
4

By.dry granulation., the dissolution rates of
tablets containing different disintegrants were Yess than those obtained
from tablets manufactured by wet granulation ;s shown in figure 12 and 14,
Thelr dissolution times (t 85 %) were ranked as the followiég :

formula 22 ( ) 60 min) = formula 24 = formula 23 > formula 3 (51.25

Y 24748y,



Table 13 Effect of Differenc Disintegrants on Dis€olution Time (t85 %) of Cilseofulvin tablets

. . : , . +
Formula No. | Dissolution Time (;854), min S.D. .
Wet granulation Wet granulation Dry granulation
Tablet Hardness.5-7 kp Tablet Hardness 9-11 kp Tabiet Hardness 5-7 Kp

#1 (No disintegrant) 7 60 7760 _ :>60

, o R + \ . +
#3 (1 7% Ac-Di-~Sol") 22,25 - 1.4142 27,15 - 1,6263 51,25 = 2,4748
#22 (1% Avicel® pH 10L) 53.25 £ 3,8890 > 60 > 60

Y R + +

# 23 (1% Polyplasdone XL) 47,25 = 2,8284 56,25 = 1,7677 D60
# 24 (1% Explotab)) 53.25 43,8890 | i > 60

Sy
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Figure 12 |Effect of differenp dis‘inte‘grants on dissolution. of griseo—.
fulvin from tablets made byswet granulation, hardness 5-7 kp.
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—~——=——  formula 1 (No Disintegrant) .
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;X—x— formula 24 (1 .Z ExplotabR)

—0—@— formula 3 (1% Ac-Di-SolR)
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—e——@&— formula 3 (1 % Ac-Di-Sol®)
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Both in wet granulation and dry granulation, and high .
or low tablet hardness, Ac-Di-Sol® was considered satisfactory and
found to be the best among four tablet disintegrants for dissolution

study of griseofulvin tablets.

A.6.3 Effect of Tablet Hardness on Dissolution Rates

The effect of two different ranges of tablet Eﬁfdness H
5-7 %p and 9-11 kp on dissolution rates of tablets was shown in
figure 15 and 16. The hardness of tablet did not significantly affect
the dissolution rate of griseofulvin tablets containing Ac—Di—-So-lR as

tablet disintegrant,-(t2 o o 4.303, te =3,220). Comversely,

obsexrved
increasing the hardness/ofl tablet containing no disintegrant or AvicelR

PH 101 as tablet disintegrant decreased the dissolution rate as shown

in figure 15,16

A.6.4 Effect of Processing on Dissolution Rates

The effect of two different proceduvés of tablet
manufacturing : wet granulation and dry granulation on the
dissolution rates of griseofulvin tablets have been studied. The
dissolution profiles of the effect of Iprocessing on dissolution
rate of tablets'were shown in figure 17, The tablets manufactured
by wet granulation had better dissolution profiles tham those
manufactured by dry granulation. The dissolution times (t 85 %)

— + .
were significantly different (t2,0.05 = 4,303, - t bserved 4 14.388).

A.6.5 Effect of the Methods of Incorporating Disintegrant on

Dissolution Rates

The effect of three different methods of incorporating
disintegrant into granules : intragranular, extragranular, and 50 %

intragranular plus 50 7 extragranular on dissolution rates have been



50

_studied; The dissolution profiles of griseofulvin tablets manu-

factured by different methods of incorporating disintegrant into

granuies were shown in figure 18, Extragranular method seemed to -

exhib%t the highest dissolution at the first 20 minutes; follow by
intrag?anular‘and 50 : 50 intragranular : extragranular. However,

.oafter 20.winutes S50 v 5C intregragelsn : o¥rrogranulac, exbibited | L
the highest dissolution, and about 1007 of the drug was dissolved

at 60 minutes., The dissolution times(t 85 %) of griseofulvin tablets
manufactured by three different methods of imcorporating disintegrant

into granules Qere not significantly different (1"2’3’70.05 = 9,55,

—_ ) ~ o=
¥ = 4,8 .
ratio 2/
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Figure 15 Effect of tablet hardnesses on dissolution of griseofulvin

. tablets (Wet granulation).
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—X—X— formula 3 (1 % Ac-Di-Sol}, hardness 9-11 Kp)
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Figure 16 Effect of tablet hardnesses on dissolution of griseofulvin

tablets(Wet-granulation):

formula 3 (1 % Ac—Di—SolR, hardness 5-7 Kp)
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% Drug Dissolved

100

90 |

70

60

501

40 |

30t

20t

10

uof

53

TIME, MIN

55 60

Figure 17 ﬁ ﬂ%%ﬁ%?ﬂo%}ﬂnﬁ?iseofulﬁn tablets,

rdness 5~7 Kp.

“ﬂ‘mﬂﬁﬂ‘iﬂd 197398

formula 3 (wet granulatio

~ —00—00— formula 3 (Dry granulation)



% Drug Dissolved :

54

100,
90
86
70
60
50
40
30}

20

10}

"y —a A 2 e

5 10 .15 20 25 30 35 40° 45 50 55 60

TIME, MIN
Figure 18 (Effect of the methods _of'incorporating'disintegrant into
granules on dissolution of griseofulvin from tablets made

by Vet granulation, hardness’ 3~7/Kp.

_— formula 3 (Intragranular)

—00—00— formula 3 (Extragranular) .

! —X—X——formula 3 (50 : 50 Intragranular ; Extragranular)



55

B. Properties of Prednisolone Tablets (Formula 8-14 and Formula 25-27)

B.l Welght Variation of Tablets

The average weight, standard deviation, and the coefficient
of variation of tablets weight are listed in table 14, Each formula
of prednisolone tablets'possessed the welght variation in the limit

of USP standatd(6ll

B.2 Thickness of Tabdets

The average thickness and standard deviation of tablets
thickness are tubuiated in table 13,

B.3 Hardness of FTablets

The average hardness, standard deviation, and the coefficient

of variation of tablets hardness are liisted in table 16,

B.4 TFriability lof Tablets

The friability of prednisolone tablets is listed in table 17.

B.5 Disintegration Time of Tablets

The disintegration times of ‘prednisolone tablets containing
different concentration of.Ac-Di-SolR in 12100 BC1l in_aqueous solution
are shown in figur¢19 and figure 20°," At ‘the hardnesé of“1-2 kp, the
disintegration times of tablets manufactured by wet granulation were

;

4

*%k . .
" Prednisolone tablets manufactured by dry granulation
with the hardness of 3-5 kg were capped and were not

evaluated.



. Table. 14 Effect of Disintegrants on Weight wariation of Prednisolone Tablets

Wet granulation

Wet granulation

-

Dry granulation

Formula Tablet Hardness 1-~2 Kp Table; Hardness 3-5Kp Tablet Hardness 1-2 Kp
Number Average weight (gm *s.0.)% c.v. Average welght (gm i'S.D.)% C.V. Average weight (gm i's,]),) % C.V.
8 0.1318 ¥ 0.0005 0.41 d.1818 * 0.0005 0.41 0.1315 ¥ 0,0011 0.89
9 0.1314 % 0.0014 1,10 k1304 £'0.0004 0.34 0.1328 ¥ 0.0003 0.23
10 0.1339 ¥ 0.0009 0.66 0413160 0007 0.53 0.1347 % 0.0009 0.70
11 0.1339 ¥ 0.0009 0.66 0.1328 % 0,0004 0.33 0.1353 ¥ 0.0005 0.40
12 0.1352 ¥ 0.0011 0.84 0.1369 < 00003 j0.23 0.1354 ¥ 0,0004 0.33
13 0.1373 ¥ 0.0001 0.04 0.1369 < 0.0003 [0.25 0.1365 ¥ 0.0003 0.21
14 0.1388 ¥ 0.0007 0.50 0.1374 = 0.0016 1.21 0.1404 ¥ 6.0023 1.67
25 0.1325 ¥ 0.0005 0441 - tv1331 L 0.0008 0,62 0.1335 £ 0.0008 0.66
26 0.1328 * 0.0004 0.33 0.1329 ¥ 0,0006 0. 47 0.1332 £ 0,0005 0.41
27 0.1536 T 0.0010 047 0.2333,< 0.0007 0% 53] @.1334 ¥ 0.0007 0.58

L)

9¢



Table,lé Effect of Disintegrants on Thickness of Prednisolone Table:s

Wet granulation

Wet granulation

Dfy granulation

Formula ', Tablet Hardness 1-2 Kp Tabler Hardness 3-=5 Kp Tablet Hardness 1-2 Kp
Number Average Thickness ﬁmm b S.D.) Average Thickness (1om X S.D.) Avérage_Thickness (mm . t S.D.)

8. 3.85 £ 0,0100 3.73.% 0.0479 . 4,01 T 0,0324

9 3.90 ¥ 0.0200 3.73.% 0.0406 4,06 ¥ 0,0529

10 4,26 ¥ 0,0574 3.72/% 0.0200 4,07 ¥ 0,0234

11 4.25 ¥ 0,0458 3,80 % 0,0681 4,00 T 0,0223

12 4,31 ¥ 0.0158 4.12 ¥ 0,0648 410 % 0.0100

13 4,38 ¥ 0.0264 413 % 0,0264 4,12 % 0,0254

14 4.59 ¥ 0.0200 434 ¥ 0,0839 4,12 £ 0,0200

25 4.16 £ 0,0360 l04ot 0505140 4.11 T 0,0324

26 4.51 % 0.0316 4,38 £ 0,0158 4,45 T 00458

27 4,12 ¥ 0.0254 4,05 L ©Josos 4,15  0,0353

LS



Table -16 Effect of Disintegrants on Tablet Hardness of Prednisolone .Tablets

Formula Wet granulation Wet granulat;on : Dry granulation
o Tablet Hardness 1-2 Kp Tablet Hardness 3-5 Kp Tablet Hardness 1-2 Kp

Number Hardness-(Kp‘t 3,D.) % C.V. Hardness, (Kp [ SR O A - Hardne;serP t S:D.)| % C.V.
8 1.05 ¥ 0.0978 19,31 3.80 < 0.3436 9. 04 1.02 ¥ 0,0421 4,13
9 1.48 T 0.1255 8.47 .|  4h04=70,1577 3,90 1.06 ¥ 0,0843 7.95
10 1.86 ¥ 0.1646 s.85 | 4.93 B0 4,28 1.01  0,0875 8.66
11 1.00 ¥ 0,0947 9.47 3,872 0.3165 8,17 1.69 £ 0,1566 9,26
12 1,95 ¥ 0.0971 4,98 —3-80-——0:3480 9,15 1.01 £ 0,0737 7.30
13 1.80 ¥ 0.5099 8.32 3.75 ¥ 0.3516 9, 37 1.17 ¥ 0.1066 9.11
14 1.18 ¥ 0.09051 | 8.05 | 4,13 ¥ 0.308 9.22 1,05 20,0849 . | 8.09
25 2,03 T 0.1888 9.30 5.00 = 0,1763 3,52 ||d 2.16 T 0.1712 7.92
26 1.18 ¥ 0.1140 9,66 4,96 T 0.1897 3, 82 2.oe?f 0.1776 | 8.62
27 1.23 Yo.mse {ou52 | B N 5.12¢00042097 6.72| | 1 6l.oa t 0.1808 | 7.38

8s .



Table 17 Effect of Disintegrants on the Friability of Prednisolone Tablets

-

Wet grahulation

Wet granulation

Dxs granulation

Formula Tablet Hardness 1~2 Kp Tablet Hardness 3-5 Kp Tablet Hardness 1-2 Kp
Number Friability % Friability Z “#riability %

8 .53 0.32 0.71

9 0.54 0.33 0.82

10 0.56 0,35 0.74

11 0.62 0.37 0.75

12 0.66 0.40 0.78

13 0.69 0.43 0,80

14° 0.72 0.45 0.83

25 0.51 0.28 0.69

26 o~ 0.50 0.30 0.68

27 .54 0.33

0.70

6§
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ranked as the following : formula 8 (30,33 i} 0_.2984)> formula 9

R
(0.21 ¥ 0.0240):) formula 10 (0.08 ¥ 0.0275)~ formula 11 (0.07 ¥ 0.0275)
= formula 12 (0.07 ¥ 0.0178)~~ formula 13 (0.06Af 0;0118)34formu1a 14.»——
(0.05 ¥ 0.0109). When the hardness of tablets waskchanged to 3-5 kp,

the disintegration times of tablets(min) were ranked.as tﬁe following :

- formuia. S {4i.66. T 0,5i645 > Formuia § (1.27 & 0;0783}> formulac 3@ coee -
(0.30 ¥ 0.0562)~ formula 11 (0,27 L 0,0238)rs formula 12 €0.25 ¥ b.'0343)
formula 13 (0.20 ¥ 0.0256)~u formula 14, (0,18 ¥ 0.0352). When the

hardness of tablets was _increased, the disintegration times of tablets

was also increased as _shown in figure 19,

The disintegration times of: prednisolone tablets mahufactured-by dr
granulation was less than those Obtained from: tablets manufactured by wet
granulation, the disintegration times(min) were ranked as the following :
formula 8 (1,17 ¥ 0.0236)>’formula 9. (0.15 3 0.0412)~ formula 10
(0.10 ¥ 0.0154)~ formula 110,09 = 0.0346) ~ formula 12 (0.08 £ 0.0167)

= formula 13 (0.082-0.0167) = formula 14 (0.08%F 0.0200).

It was noted that Ac—Di—SolR was shown to be very effective
as a tablet disintegrant.in prednisolone tablets at level as low as
0.5 %Z. When the concentration increased from 1 % 'tor5 % the

disintegration time was non-significantly .decreased,

Table 18 shows the effects of ‘four .disintegrants : Ac-—Di—SolR

AvicelR PH 101, PolyplasdoneRXL, and ExplotabR on disintegration
‘

time of tablets. With the hardness of 1-2 kg, the comparisbh of
the tablets cont%ining the same giluents but different disintegrants
of 1 % concentration, disintegration times of tablets were ranked as
the following : formula 25 (1 % Avicel® PH 101) D> formula 27 (1 %

R o R g
Explotab ) > formula 26 (1 % Polyplasdone XL) > formula 10, (1 %

Ac—Di-SolR), both in wet granulation and dry granulation. When the
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Table 18 Effect of Different Disintegrants on Disintegration Time of Prednisolone Tablets

Dilsintegration Time, min p S.D.

Formula No. . :
Wet granulation Wet granulation Dry granulation
Tablet Hardness 1=2 kp Tablet Hardness 3-5 kp Tablet Hardness 1-2 kp

# 8 (No disintegrant) 30.33 £ 0/2984 41.66 T 0.5164 1.17 ¥ 0.0236
# 10(1% Ac-Di-So1®) 0.08 * 0.0275 0.40 ¥70,0562 0.10 ¥ 0.0154
# 25(1% Avicel® pH101) 14,45 £ 0,1300 44,66 £ 05164 10.50 ¥ 0.8366
# 26(1% Polyplasdone: XL) 0.58 ¥0.0387 2,15'%.0.4830 0.13 ¥ 0.0346
# 27¢1% Explotabl) 1.00 20,0707 2.35 & 0,0591 0.15 ¥ 0.0155

£9
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hardness of tablets was increased to 3-5 kp, the disintegration

times.of tablets were increased as demonstrated in table 18,

B.6 Dissolution Rates of Tablets.

B.6,1 Effect of Disintegrant on Dissolution Rates

-

—

Thre dissclution profiles of prednisolone taviets
are shown in figure 21, 22, and 23, The tablets containiag A.c--Di--So.lR
as tablet disintegrant showed higher dissolution rates than the

tablets containing no _dfsintegrant in both wet and dry granulation.

Ac-Di—SolR algo increased the dissolution rates of
prednisolone tablets both in high tablet hardness (3-5 kp) and low

tablet hardness (1-2 kp).

The dissolution time  .of tablets in this study,
expressed as the time required for 70 % of prednisolone to dissolve€63)

were demonstrated in figure 24.

B.6.2 Effect of Different Disintegrants.on Dissolution Rates

The effect of four tablet disintegrants : Ac—Di—Sol?
AvicelR PH 101, PoiyplasdongR XL, land ExplotabR on dissolution rates
of prednisolone tablets had’ been studied.z, The dissoiution profiles
of prednisolone tablets, contalning 1 % of @different disintegrants’
were shown in figure 25, 26 and27.. Table 19 shows the dissolution
times of tablet containing 1 % Ac—Di—SolR (formula 10), 1 Z,@vicelR
PH 101 (formula 25), 1 % PolyplasdoneRXL (formula 26) and 1 % Explotab
(formula 27) as tablet disintegrants . It can be seen that tablets
containing Ac—Di-SolR were superior than tablets containing other
disintegrants whefher manufactured by wet granulation or dey

granulation methods with 1-2 or 3-5 kp of hardness. The dissolution
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times(t 70 %) of tablets manufactured by wet granulation and hardnesé
1-2 kp were ranked.as ‘the following : formula 25,(33.25 - 3.8890)
>»formu1a 27 (20, 10 = 1.2727) > formula 26 (15. 20% o. 8485)> formula 10
(12, 25 - 1.0606). When the hardness was changed to 3-5 kp; the
dissolution time§(t 70.%) were ranked as the following : formula 25
(45,25 ¥ 5.3033)> formula 27 (30.10 ¥ 2.6870)> Formula 26 ¢22.05 ¥

2.8284) > formula 10.¢20.10 % 2,6870)

By dry granulation, the dissolution rates of tablets containing
various disintegrants were léess than those obg%ined from tablet manufac-
tured by wet granulation as shown-in figure 25 and 27. Their dissolu-
tion times (t 70 %) were ranked as the fallowing : f?rmula 25 (> 60 min)

= formula 26 = formula' 27 > formula 10 (59.25 % 1,4142).

1

DA L -
poCi 1N WEL

low tablet hardness,,Ac-Di—SolR was. considered satisfactory and found
to be the best among four tablet disintegrants for dissolution sfady.

of prednisolone tablets.

" B.6.3 Effect of Tablet Hardness on Dissolution Rates

The effect |of\two differentiranges of \tablet hardness :
1-2 kp and 3~5 Kp on dissolution rates of tablets was shown in figure
28 and 29, 'The hardness of tablet did not significantly laffect the

dissolution rate of prednisolone tablets containing Ac-Di—SolR

3.843),
s

T

tablet disintegrant, (t2 0.05 = = 4,303, - tobserved =

Conversely,increasing the hardness of tablet containing no disintegrant
or Avicel pH 101 as tablet disintegrant decreased the dissolution

rate as shown in figure 28 and 29 .




Table 19 Effect of Different Disintegrants on Dissolution Times (t 70%) of Prednisolone Tablets

Formula No.

Dissolution Time (t 70%) ,min ¥ g,D.

LY

e

Wet granulation

jTablet Hardness 1-2 kp

Wet granulation

Tablet Haxdness 3-5 kp

iy granulation

Tablet Hardness 1-2 kp-

# 8 (No disingegfant)
#10 (1 % Ac-Di~So1%)

#25 (1% Avicel® pH 101)
#26 (1% Polyplasdone: XL)

#27 (1 % Explotabl)

1+

38.25 - 2.4748

1+

12,25 - 1,0606

I+

33.25 - 3,8890

i+

15.20°=-0,8485

14+

20,10 - 1,2727

60
20,10 ¥ 2,6870
45,25 ¥ 5,3033
22,052, 8284

30.10 % 2.6870

60
59.75 £ 1.4142
> 60
> 60
Y60

39



% Drug Dissolved

'(57.

100 ‘ : e

[ s .

To 15 20 25 30 35 40 45 50 55 60

TIME, MIN.

Figure 21, Dissolution profiles of prednisolone tablets, formula 8-14,

hardness 1-2 kp (Wet granulation),

—_— formula 8 (No Disintegrant)
~—00—00—  formula 9 (0.5 % Ac-Di-SoiY)
L —t——vim  formula 10(1.0 Z Ac-Di-Sol®)
—e—e—  formula 11(2.0 % Ac-Di-SolY)
—~-==-=  formula 12(3.0 % Ac-Di-S01%)
—X—X—  formula 13(4.0 % Ac-Di-So1%)

—+—+—  formula 14(5.0 % Ac-Di-So1%)
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Figure 22 “Dissolution profiles of. prednisolone tablets, formula 8-14

hardness 3-5 KPI‘ (Wet granyulation).

Rew "
_— .formula 8 (No Disintegranﬁ)
—o0—o00— formula 9 (0.5 % Ac-Di-So1®)
et ————— formula 10(1.0 % Ac-Di—SolR)

—e—e—  formula 11(2.0 % Ac-Di-So1®)
------ formula 12(3.0 % Ac-Di-So1®)
XX —— forn;ula :13(4.0 Z Ac-Di-SolR)

—_——— formula 14(5.0 % Ac-Di-Sol1%)
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Figure 23 ‘Dissolut'ion profiles of/prednisolone tablets, -formula 8-14,
,hagg,ness 1-2 Kp (Dry granulation), |

formula 8 (No Disintegz;ant')

—00—00— formula 9 (0.5 % Ac=Di-So1%)
oo —se— formula 10(1.0 % Ac—Di—SolR)'
—e—e— formula 11(2.0 % Ac-Di-S01®)
— = ===~ formula 12(3.0 % Ac—Di—SolR)
~—X—X—  formula 13(4.0 % Ac-Di-So1%)

—+ —«— formula 14(5.0 Z,Ac-—Di—SolR)
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Figure 94 Relationship between extent of disintegrant and
dissolution time (t 70 %) of prednisolone tablets
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Dry granulation, hardness 1-2 Kp

—X—X— Wet granulation, hardness 3-5 Kp

—oo0—o0— Wet granulation, hardness 1-2 Kp
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Figure 25 Effect, of.different disintegrants-on-dissolution- of prednisolone
from tablets made by wet granulation, hardness 1-2 kp.:
Key ¢

————— formula 8 (No Disintegrant)
—————— formula 25 (1.0 % Avicel X PH 101)
—00~—00~— formula 26 (1.0 % PolyplasdonéR XL)

—X—X— formula 27 (1.0 Z Explotabl)

—e—e— formula 10 (1.0 % Ac-Di-Sol%)
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Figure 26 [ Effect)ofrdifferent disintégtants on di€solution of prednisolone
from tablets made by wet granulatiom, hardness 3-5 kp.

Key ¢

—~ == == formula 8 (No Diéinte_grant)
_ formula 25 (1.0 % Avicel® PH 101)
—00—00— formula 26 (1.0 % Polyplasc‘;'oneR XL)
‘ —X—X— formula 27 (1.0 % Explotab®)

—e—@— formula 10 (1.0 % Ac-Di-Sol")
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TIME, MIN

" Figure 27 Effect of different di‘s;L'qtegi'ants on dissolution of prednisolone

_from_ tablets made by dry granulation, hardness 1-2 kp.

Key :.
————— y rformula, 8, (No, Pdisintegrant)
formula 25 (1'% Avicel™ PH 101)

—o00—o00——  formula 26 (1 % P'olyplasdoneR XL)

—X—X—  formula 27 (1 % Explofabl)

—e-—8— formula 10 (1 X Ac-Di-Sol%)
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Figure .28 Effecti'of tablet hardnesses on dissolution of prednisolone

Key

tablets (Wet granulation)

—oo—uo=—formula
—— @——formula

formula

%—x—x—- formula

8 (¥o ‘Jisintegi‘ant, hardness 1=2 Kp)
& (No Disin'tegrant, hardness 3-5 Kp)
'10- (1 % Ac-Di-501%, hardness 1-2 Kp)

10 (1 % Ac-Di-Sol®, hardness 3-5 Kp)
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Figure 297 Effect of tablet hardnesses on dissolutionvofjprednisoléne

Key

tabletsVCWEt granulation)

— X
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formula
fofmula
formula

fbrmula

10 (1 Z Ac-Di-Sol", hardness 1-2 Kp)
10 (1 % Ac-Di-SolR, hardness 3-5 Kp)
25 (1 % Avicel® PH 101, hérdness 1-2 Kp)

25 (1 % Avicel® PH 101, hardness 3-5 Kp)
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B.6.4 Effect of Processing on Dissolution Rates

The.efféct of two different processing of tablet
manufacturing : wet granulation -and dry granulation on dissolution
rafes of prednisolone‘tabléts have been studied. The dissolution
profiles of thé effect of processing on dissolution rate of tablets

ware shonin ffgure 30, B ' e

The tablets manufactured«by wet granulaéion had
better dissolution profiles than those manuféctured by dry
granulation. The dissolution times (t 707) were significantly
., O L

different (t = 37.603)

2, 0,05 Eobserved

B.6.5 Effect of The Methods of Incorporating Disintegrant

on Dissolution Rates

The effectiof three different methods of incorporating
disintegrant into granules. i dintragranular, éxtragranular, and 5077
intragranular plu; 50.7%-extragranular on dissclution rates have been
studiéd. The dissolution profiles of prednisolone tablets manufactured
by different methods of incorporating disintegrant into granples were
shown in figure 31. The dissolution times(t 70%) of prednisolone
tablets manufactured by three different methods of inéorporating.

disintegrant intol.granules were not significantly different F, 2an
. . “~3 IV ew

n

= 9,55, F ratio = 5.43).
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Figure 31 _Effect of the methods of incbrpo:atm,ga ‘disintegrant into

Key &

grdanules on dissolution of ‘prednisolne from tablets made

by wet granulation, hardnessal-2 Kp.

formula 10 (Intragranular)
~00—00— formula 10 (Extragranular) ‘/

=X =——X~—  formula 10 (50:50 Intragranular:Extragfanular)
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L ' *kk :
~ C. Properties of Furosemide Tablets (Formula 15-21 and Formula 28-30)

C.1 Weight Variation of Tablets

The average weight, standard deviation, and the coeffiCieﬁt

of variation of tablets weight are listed in table 26. Each formula

USP standard(sl). ~

C.2 Thickness of Tablets

The average thickness and standard deviation of tablets

thickness are tubulated in table-21L,

C.3 Hardness of Tablets

The average hardness, standard deviation, and the coefficient

of variation of tablets hardness are listed in table 22.

C.4 Friability,of Tablets

The friability of furosemide tablets is-listed in table 23,
It was found that the tablets manufactured by dry granulation seems.
to have higher friabflity tham thosesmanufactured, by wet granulatioh.

However all tablets exhibited less than 1,0 7% friability.

*** Furosemide tablets.manufactured by dry granulétion
with the hardness of 8-11 kg were capped and were not

evaluated.



Table 20 Effect of Disintegrants on Weight Variation of Furosemide fablets

Wet granulation

Wet granulation

Dry granulation

Formula " Tablet Hardness 4-6 Kp Tablet Hardness 8-11 Kp Tablet Hardness 4-6]Kp

Number Average weight (gm t sz C.V, |Averdgeiwedght) (gm MNP C.V, Averagé wéight (gm.i S-b) %C.V.
15 0.1460 £ 0.0009 0.64 01451 ¥.0:0015 1,04 0.146) * 0.0019 1.30
16 0.1459 ¥ 0.0005 0.37 041485 % 0,0006 0.42 0.1451 ¥ 0.0014 1.01
17 0.1463 ¥ 0.0009 0.64 0.1465 + 0,0020 1.43 0.1481 ¥ 0.0015 . 1.06
18 0.1487 £ 0,0010 0.70 0.14777% 0,0004 0.30 0.1400 ¥ 0.0015 1.06
19 0.1484 ¥ 0.0010 0.70 0.1498 T ¢.0013 0, 87 0.14¢9 T 0,0010 0.69
20 0.1500 £ 0.0006 0.42 0.1553 ¥ 0.0044 2.85 0.15:1 £ 0.0014 0.92
21 0.1514 ¥ 0,0005 0.36 0.1537 ¥ 0.0035 2,32 0.152% ¥ 0,0004 0.29 .
28 0.1488 = 00007 0452 0.1495 % 0.0007 0,47 0.1488 *0.0008  |0.56
29 0.1%86 ¥ 0.0013 0.92 0.1493 & 0.0006 0.42 0.1487 ¥ 6.0008  [o0.60
30 0.1497 < 0.0004 0.29 0.14944~ (0, 0007 047 + 0.0010 0.67

0.144)

08



Table 21 Effect of Disintegrants on Thickness of Furosenide Tabletu

=

Wet granulation

Wet granulation

Dry granulation

Formula Tablet Hardness 4~6 Kp- Tablet Hardness 8-11 Kp Tablet Hardness 4~6 Kp
Number Average Thickness (mm.tt $.D.) Average Thickness (mm d S.D.) | Average Thickness (mm. ha S.D.)

15 4,06 ¥ 0.0529 3,94 20,0591 3,47 ¥ 0,0308

16 4,07 £ 0.0308 o0 F0loss3 3.57 ¥ 0,0308

17 - 4.09 < 0.0100 4,01 20,0158 3,71 ¥ 0,0781

18 4.11 ¥ 0,0100 4200 = 040141 3.73 £ 0.0380

19 4,14 ¥ 0.0100 4,01 ¥ 0,0212 3.79 T 0.0158

20 4,09 < 0.0070 4,04 £-0.0514 2,80 £ 0.0173

21 4,08 ¥ 0,0223 4,04 T 0,0552 3.86 ¥ 0.0173

28 4.18- 10,0173 4.05/% 0, 0458 3,73 ¥ 0,0731

29 .82 ¥ 0.0648 4.6 T 0,1000 .51 % 0.0300

30 4,22 T 0,0254 4,08.X 0J0353 5,66 £ 0,1382

I8



Table 22 Effect of Disintegraunts on Tablet Hardness of FurQSemidé'Tablets

. ‘ Wet granulation ' Wet granulation Dry granulation
Formyla - . Tablet Hardness 4-6 Kp Tablet Hardness 8-11"Kp Tablet Hardness 4-6 Kp
Number Hardness (Kp‘t S.D.) % C.V. | Hardness (Kpft SR % C.V, Hardness (KpltS.D.) % C.V.
. + . + ) + , B
15 4,28 ¥ 0.2609 6.09 9.00 £ 0.6822 7,50 6.04% 0,1646 2.72
16 4,05 ¥0.0849 2,09 #.78 £ 62485 3.21 4,62 % 0,4289 9,28
17 5.37 Y.0.3529 " 6.57 10439 + 0.4458 4, 29 ~ 5.28 T 0,5067 9.59
18 4,12 ¥ 0.1626 | 3.94 9,352 0. 8449 9.03 5.09 ¥ 0,5078 9.97
19 4.20 ¥ 0.2054 4,89 7.86 + 0,1897 2 41 4,85 % 0,3597 7.41
.20 5.57 T 0.4835 8.68 9.62 T 0.9021 9,37 4,13 T ¢,1337 3.23
21 4.17 ¥ 0.1946 4,66 8.63 ¥ 0,7874 9,12 4.39 T o,2884 6.57
28 6.35 £ 0.3719 5.85 11,552 0.4478 3.87 5.95 £ 90,2013 3,38
o1 F o oo + L
29 6551 < 0,2766 4,25 11.97 T 02110 1.76 8.05 ¥ 09,2173 2,69
30 5.19 £ 0,1728 3133 10.04 I 0,248 2. 44 6,70 £ n,2867 4,27
4 ha

8



Table 23 Effect of Disintegrants on the Friability of Furosemide Tablets

Wet granulation

Wet granulation

Formula v . . D1y granulation
Tablet Hardness 4-6 Kp Tablet Hardness 3-11"Kp Tablev Hardness 4~6 Kp

Number Friability 7 Friability % Fulability %

15 " 0.18 0:14 . 0.66

16: - 0.18 0414 0.70

17 0,20 0415 0.72.

18 0023. C. 16 0.77

19 0.24 R 0.80

20 0.26 0.17 0.83

21 0.27 0.18 0.87

28 0.16 0,10 0.54

29 0.16 10, 12 ;0,55

30 T ous 0slb 0.60

o

£8
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C.5 Disintegration Time of Tablets

The disintegrétioﬁ times of furosemide'tablets containing
different concentration of Ac—Di-JSolR in 1:100 HC1 in aqueous solution
are shown in figure-32and 33 . At the hardness of 4-6 kp,

the disintegration times of tablets manufactured_ﬁy wet granulation
wete ranked as the tollowing : formula 15 ( 7 60 min)pformuls i€
(0.40 ¥ 0.0340)~formula 17 (0.36 * 0:0240)) formula 18 (5.20 ¥ 0.0240)
= formula 19 (0.20 ¥ 0,0240)~formula 20 (0.19.% 0.0240)s formula 21
(0.15 hy 0.0236) ., When the hardness of tablets was chang;a to 8-11 kp,
the disintegration times/of  tablets were ramnked as the following :
formula 15 (> 60 min)y formula 16 (8,54 = 0.5657)) formula 17
(2.27 ¥ 0.1038)) formdla 48/(1.31 £0.0376)~formula 19 (1.26 ¥ 0.0878)
~ formula 20 (1.19 ¥ 0.0734)~~formula 21 (1.12 20,0440) , When the
hardness of tablets Wwas increased. the disintegration times of tablete
were increased as shown in figure 32 The disintégration times of
furosemide tablets manufactured by dry granulation were less than those obtain
fromtablets manufactured by wet granulation, the disintegration times
were ranked as the following : formulad5 (2,14 ¥ 0.0813))formula 16
0.10 ¥ 0.0126) > formula 17/(0.05 £ 0.0077)~ formula .18 (0.04 £ 0.0063)
- formula 19 (0.04 ¥ 0,0077) = formula 20:0.04 ¥ 0.0063)~formula 21
¥ Glotoe).

(0.03
N ev—

"

It was noted that Ac-ﬁi—SolR was shown to be very effective
as a tablet disintegrant in fgrosemide tablets at level as iow as
0.5 to 1.0 %Z. When the concentration increased from 2,0% to 5.0 %

the disintegration times were non-significantly decreased.
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Table 24 shows the effects of four disintegrants : Ac-Di-SolR,
AvicelR PH 101, Polypl.asdoneR XL, and ExplotabB on disintegration
time of tablets. With the hardness of 4-6 ké; the comparison of
tablets containing the same diluents but different disintegrants, of
1 % concentration, the disintegration times of téblets were ranked
as the folldwing : formuia 28 (Avicei PH/101) »formula 30 (i% Explovab”) -
~oformula 29 (1 % Polyplasdones XL) P forfutd 17, (1 % Ac-Di-§01%) both
in wet granulation and dry granulation. When the hardness of tabletsv

was increased to 8-1l-kp, the disintegration times of tablets were

increased as demostrated dn table. 24,

C.6 Dissolution Rates of Tablets

C.6.1 Effect of Disintegrant on Dissolution Rates

The dissolution profiles of furosemide tablets are
shown in figure 34, 35 and 36, The tablets containing Ac-Di—SolR'
as tablet disintegrant showed higher dissolution.tates than the
tablets containing no~ disintegrant in both wet-and dry granulation.
Ac—Di—-SolR also increased the dissolution rates of furosemide tablets
both in high tablet hardness (8-11 kg)) and low tablet hardness (4-6 kg).

The dissolution rates of tablets in this study ,
(64)

xpressed as the time'required for 65 % of furosemide te dissolve

were demonstrated in figure 37.°

C.6.2 Effect of Different Disintegrants on Dissolution Rates

"The effect of four tablet disintegrants : Ac—Di—SolR,
A.vicelR PH 101, PolyplasdoneR XL, and ExplotabR on dissolution rates
of furosemide tablets had been studied. The dissolution profiles of

furosemide tablets, containing 1 % of different disintegrants were



Table 24 Effect of Different Disintegrants on Disintegration Time of Furose¢mide Tablets

A

Formula No.

Disintegration Time,min : S,D.

Wet granulation

Tablet Hardness 4=6/kp

Wet granulation

Tablet Hardness 8-11 kp

Dxy granulatién‘

TasletHardness 4-6 kp

#.15 (No. disintegrant)

# 17 (1% Ac-Di-So1™)

# 28 (1% Avicel® PH 101)
# 29 (1% PolyplasdoneR XL)

# 30 (1% Explotab™)

> 60
0.36 T 040240

7 60

+

0.39 - 0,0334

i+

0.40 =0:0387

Y 60
'2.27 = 0.1038

S 60

t+

0.1540

1+

0.5164

1+

2,14 - 0,0813

1+

0,05 - 0,0077

25.05

BER

0.5039

r+

0.22°F 0.0%94

1+

0,24 - 0,0272

88
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" shown in figure .38, 39 and 40, Table 25 shows the dissélution times
of tablet containing 1 Z Ac-Di-Sol® (formula 17), 1 Z Avicel® PH 101
(férmula 28), 1 % PolyplasdoneR XL (formula 29), ana 1 % Explotab
(formula 30) as tablet disintegfants. It can be seen ‘that tablets
containing Ac;Di-SolR were superior than those containing other
disintegrants whether manufactured by wet or dry granulgtion metﬁods
with 4-6 or 8-11 kp of hardness. The disselution times(thBSZ)»of
tablets manufactured by'wet granulation and hardness 4-6 kp were

ranked as the following s formula 29 (17,45 z 2.1000) ) formuls 30

Ao

(11.10 ¥ 1,2727)) fotmuld’ 28 (3,45 £41.4142) formula 17 (8.45 T 1.5556).

hénged tco 8-11 kp,  the dicsolution timeg(t 65 %)

were ranked as the following : formula 28 () 60 min)))fofhuié 30

(26.25 ¥ 2,4748) > formdla 29 (22:75 % 1.7677)> formulal? (16.45 = 2.8284).

By dry granulation, the dissolution rates of tablets
containing various disintegrants were less than those obtained from tablets
manufactured by wet/granulation as shown in f£figure 38 and 40, Their dissolu-
tion times (t 65 %) weére ranked as the following : formula 28 (2>60 min)

+ +
> formula 30 (&#7.45;— 4.2426)> formula 29, (45.25.— 1.7677)> formula 17

(43.20 ¥ 3,9597).

Both dn wet ‘granulation ‘and dry| granulation, and high
or low tablet hardness, Ac-—Di—SolR was considered satisfactory and

found to be the best among four tablet disintegrants for dissolution

’

study of furosemide tablets.

C.6.3 Effect of Tablet Hardness on Dissolution Rates

The effect of two different ranges of tablet hardness:
4-6 kp and 8-11 kﬁ on dissolution rates of tablets were shown in

’ figufe 41 and 42. The hardness of tabiet did not significantly affect



Table 25 Effect

of Different Disintegrants om Dissolution Time (t65%) ¢f Furosemide Tablets

Dissolutlon Time (t 65%),min ¥ $.D.

FormuiawNumber

Wet ‘granulation

Tablet Hardness 4=6 kp

Vet granulation

Tablet Hardness 8~11 kp

Dry granulation

Tablet Hardness 4~6 kp

# 154(No Disintegraﬁt)
# 17 (1%
# 28‘(1Z
# 29 (1%

# 30 (1%

Ac-Di-Soi)
AvicelR PH 101)
PolyplasdoneR XL)

ExplotabR)

1+

20,10 - 72,6870

I+

8.45 - 1.5556

1+

17.45 - 2,1000

4+

9.45= 144142

11.10.%1.2727

7 60

16.45 T 2.8284
7 60

22,25 % 1.7677

24,25 2.4748

)V 60
43.20 T 3,9597
S 60
45,25 % 1,7677

47.45 % 4.2426

06
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Figure  34 Dissolﬁtion profiles: jof furoéemiae”tﬁbléts;-formula 15-21,

.hardness 4~6 Kp. (Wet granulation) .
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—X—¥——  formula 20 (4.0 % Ac-Di-Sol®)

—+e—e— " formula 21 (5.0 Z Ac-Di-Sol%)
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Figure 35 Dissolution profiles’of~fgrosemide‘§ablets, formula 15-21,
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Figure 38-Effect, of different disintegranté-on dissolution of furosSemide
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the dissolution rate of furosemide tablets containing Ac—Di—So_lR as

' +
tablet disintegrant{.(tz,o.os = 4,303, - t

observed 3'50.6_)' On

the other hand, increasing the hardness of tablet containing no
disintegrant or Avicel® PH 101 as tablet disintegrant decreased the

dissolution rate as shown in figure 4l and 42.

C.6.4 Effect of Processing on Dissolution Rates

’ .
I

The effect of two different processing of tablet

~

manufacturing : wet granulation and dry granulation- on dissolution’

rates of furosemide tablets have been studied. The dissolution -

profiles of the effect of processing on dissolution rate of tablets
were shown in figure 42 IThe tablets manufactured by wet granulation

had better dissolution profiles than the tablets manufactured by dry

granulation. The dissolution,times (t65 7.) were significantly

=4,303, T'¢ = 11.5517)

different (t e | i

2,0.05

C.6.5 Effect of The Methods of Incorporating Disintegrant on

Dissolution Rates

The effect of three different methods of incorporating
disintegrant into granules : intragranular, extragranular, and 50 7%
intragranular plus 50 7% extpégranular on dissolution.rates have been
studied., 'The dissolution profilies of furosemide tablets manufactufed
by different methods of incorporating disintegrant into granules were
shown in figure 44.. The dissolution times(t 65%) of furosepide
tablets manufactured by Fhree different methods of incorporating
disintegrant'into.granules wére’not significantiy-different (F2,3,0.05

= 9,55, F = 5,43).

ratio
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