CHAPTER 111
RESULTS

Physical Properties of Durian Rind Extract (DitD ) and Various
Pisintegrants

(a) Particle Size and Shape

Photomicrographs  of  various  disintegrants in
different magnification are shown in Figures 6-13. The general
size and shape of individual particle could be observed.
Particles of durian rind extract DI and D2 possessed fiber-like
shape and are the same as ~ Ac-di-SolcR3, Kollidon c1'¥  and
Nymcel'R> In contrast, corn starch,Explotab'R3 and starch 1500083
possessed an ovoidal-like shape.

Particle size distributions of various disintegrants used
inthis study were analysed by Malvern Particle  Sizer.
Histograms for the particle size distributions and its cumulative
percent undersize are shown in Figures 14-21, respectively.  The
data for average particle size and specific surface area of these
disintegrants are also summarized in Table 5 The results
indicated that particles of D2 are larger than Dt.

The average particle size(dvs) decreases in the following
order D3 > D1 > Kollidon CLtR3 > Nymcel'R3 > starch 1500CR3
> Explotab'R3 > Ac-di-SolCR3 > corn starch. Specific surface
area, on the other hand, showed the reverse in order from the
data given above.
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FIGURE 6 PHOTOMICROGRAPHS OF DURIAN RIND EXTRACT D,
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FIGURE 7. PHOTOMICROGRAPHS OF DURIAN RIND EXTRACT D,
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HGLREY  PHOTOMCROGRAPHS OF EXPLOTAB
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Table 5
The Comparison of Average Particle Size and Specific Surface Area
Between and other Disintegrants.

average particle size (um)

Disintegrant specific surface
d (1) d (2) area (m2/cc.)
97.0 138.4 0.0750
1205 178.9 0.0671
Ac-di-Sol"R> 23.1 38.5 0.2944
Corn Starch 18.3 23.2 0.3826
Explotaé”* 33.2 39.2 0.2317
Kollidon CL*"** 48.4 8.9 0.1344
Nymcel1R5 47.3 69.2 0.1356
Starch 1500*R5 31.3 497 0.2241

(1) - volume surface mean diameter ¢ nd3 / nd2)
(2) = weight moment mean diameter ( nd4 / nd3)
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(b) Bulk density, Tapped density, percent compressibility

and Flow rate

The results of bulk density, tapped density, percent
compressibility and flow rate are presented in Table 6. The bulk
density decreased in the following order Dt > ExplotabfR3 > [3
> Starch 1500£R3 > corn starch > Ac-di-Sol£Rer NymcelfR3 >
Kollidon CLER3. For tapped (density, the orders were the same as
bulk density, except for Ac-di-Sol£R3 and NymceltR3, the latter
appeared to be less. In addition,percent compressibilities were
ranked as follows : Ac-di-SolfR3 > Nymcel(R> > corn starch >
Kollidon CLER3 > starch 1500£R3 > ExplotapgR3 > D3 > Dt. It was.
noticed that and D3, which possessed lower percent
compressibility are significantly superior flow rate than other
disintegrants.

(c) Moisture Content
Moisture Content of different disintegrants were
calculated as percent loss on drying and given in Table 7. They
could be ranked as follows Explotap”3 > corn starch > D2 >
Starch 1500£R3 > Kollidon CLER3 > D1 > NymcelfR3 > Ac-di-Sol£R3.

(d) Hydration capacity
The results of hydration capacity of various

disintegrants —are presented in Table 8. The magnitude of

difference on hydration capacity among various disintegrants was

quite significant. They were ranked as follows  NymcelfR3 > D1}
Ac-di-SolfR3 > D2 > Starch 1500£R3 - Kollidon CLER> > corn starch,
Since ExplotabfR3 could dissolved in this experiment, it's

hydration capacity could not be determined.

() Swelling Index
Swelling index values of various disintegrants in
water and in 0.L Nhydrochloric acid are compared and given in



Bulk Density, Tapped Density, Percent Compressibility and Flow
Rate of Various Disintegrants

Table 6
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Disintegrant Bulk Density'13 Tapped Density'll Compressibility Flow rate'll

D)

(gm/cm3)

0.772
0.714

Ac-di-Sol'R3 0.412
Corn Starch 0.490
Explotab'R3 0.734
Kollidon CL{R3  0.362
Nymcel 'R3 0.417
Starch 1500'R3  0.625

(1)
2)

(gm/cm3)

1.000
0.933
0.699
0.758
0.967
0.515
0.614
0.862

average of two determinations

powder could not flow through the orifice of the apparatus

)

22.80
2347
41.06
35.36
2410
29.71
36.51
27.49

(g/sec)

9.8
11.6
poor'3dl
poor'3l
poor'23
poor23
poor'23
poor'23



Table 7
Moisture Content of Various Disintegrants

Di integrant % Loss on drying113
D1 9.01
Da 11.02
Ac-di-SolcR3 6.40
Corn Starch 13.85
Explotah'R3 14,95
Kollidon CLtR3 9.30
Nymcel1R3 1.95
Starch 1500tR3 10.35

(1) average of two determinations
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Table 8
Hydration Capacity of Durian Rind Extract Compared with other Disintegrants.

Disintegrant Hydration Capacity (cm3/gm)tl)
D1 71.95 (partially dissolved)
D* 5.00 (partially dissolved)
Ac-di-SolcR1 6.60

Corn Starch 1.98

Explotab™5 disso Ived

Kollidon CLer> 4,23

Nymce11R5 18.45

Starch 1500’ 4.26

(1) average of two determinations
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Table 9. The group of particle which are ovoidal in shape such
as corn starch, Explotab(RB and starch 1500CR3, others are
fiber-like shape. Significant differences (P > 0.05) on
swelling between two solvents could be observed in Ac-di-Solcrs,
Explotab™3 and NymcelR3.  The results obtained shown that
swelling ability in water decrease in the following order
ExplotabGR3 > Nymcel™*5 > > Ac-di-Sol*R3 > Kollidon CLer> >
corn starch - starch 1500CR3. Inthe case of swelling in 0.1 N
hydrochloric  acid, the order of decrease are D4 > NymceltR3 >
Ac-di-Sol(R3 > Kollidon CLCR3 >Explotab(R3 - starch 150003 >
corn starch.  Although D2 could swell readily in bothwater and
in 0.1 N hydrochloric acid, the swelling index could not be
determined since some particles dissolved immediately.  The
relationship between swelling index and hydration capacity of
various di integrants are shown in Figure 22. It may be seen
that, the disintegrants which possessed higher swelling index
tended to have higher value of hydration capacity.

TABLET EVALUATION

Tablets prepared by direct compression using  “-lactose
monohydrate or dibasic calcium phosphate dihydrate as diluent and
Dt, 2, Ac-di-SolcR3, corn starch, Explotab'83, Kollidon CLCR3
NymcelGR3 or starch 1500tR3 as disintegrant, compressed at three
compressional forces were observed for their physical properties
as follows (a) weight variation (b) thickness (c) hardness (d)
friability () disintegration time (f) water uptake. Data from
these measurements are shown in Tables 10-25,

(a) Weight variation of tablets
The average weight and standard deviation of tablets
for each formulation are shown in Tables 10-25. In all cases,
weight variation were well within the limit of USP standard.



Table 9

Swelling Index'5 of Durian Rind Extract in Water and
Compared with other Di integrants

Disintegrant

Ac-di-Solc*2
Corn Starch'
Explotab =1
Rollidon CLcr>
Nymcel'*’
Starch 1500'"

swelling solvent

water

3.04

2.50
1.31
3.64
1.65
3.34
32

cal

0.1 N HC

2.47
ca>
1.92
1.31
1.45
1.61

2,10 ~

1.44

(1) average of two determinations.
(2) Some particles dissolve immediately and swelling index could

not be determined

test

NS

NS

NS

NS

57

in 0,1 N HCl

value
0.88
63.47
0.29
18.80
1.75

87.45
1.08
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capacity ofF various disintegrants  C =corn starch, =
Starch 1500, K = Kollidon CL, A = Ac-di-Sol, 1= DI and
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Tabla 10
Physical Properties of- Dibasic Calcium Phosphate Dihydrate Tablets Containing Various
Concentrations of DL at Different Compression Pressures.

Physical properties Concentration (X)
Mo of tablets
Compression  Nv
pressure (kgls. 0 0.5 1 2 5

500 VHGHT (mgtSD) 2492107 2529108 2527107  205.210.5  254.110.9
THONESS (mmtSD) 254110003  2.55810.005 258610.004 2.61510.003 2.66210.017
HEO\ES (KptSD) 2914061 3211030 2261054 2621042  2.0110.85

FRIABILITY (X) 159 140 147 138 178
DSNTERATION TVE (SEQ) >0 min -~ §7583 9467 % 24,67
RINE (G10-16%0) (48-170) (353 (4-%)
APPLIED PRESIRE (kg) 5068 5068 4634 5068 1586
RINE 53 AR A9 4853 43R
1000 WEGHT (mg#SD) W10 2543107 531107 64111 2558106

THOESS (MmSD) 2.38610.009 2.46610.005 2.46310.008 2.51310.004 2.53310.004
HEO\ESS (KptSD) 6.851084 5581035 5031028 4961033  45510.32

FRIABILITY (X) 082 062 077 0.74 0.75

DSNTEGRATION TME Q) >0 min~—~ >%mn 1583 5 %

RINE (100-50) (4865  (3641)

MPUED PRESSRE (kg) 10185 9895 9895 9654 977,56

RINE 080-1047 9651013 0651013 941989  95-989
1500 VBGT (mg#SD) 2494104 2519112 2545109 2524113 2542120

THOOESS (mmtSD) 2.34410.008 2.35910.011 2.39410.012 2.38210.008 2.43810.029
HEONES (Kp+S.D) 10961067  9.971057 9331105 8041064  6.5810.70

FRIABILITY (X) 048 0,56 0,52 0.4 0.48
DSNTERATION TVE (SEQ) >0 min -~ >%min 30967 107 56, 17
RINE 70465 (95-150)  (55-60)

APLIED FRESRE (ky) 14578 22 40 1481 14408
RINE 1419149 1448-1496  1390-1496 1409146 1309-1461
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Table 1
Physical Properbies of Dibasic Calcium Phosphabe Dihydrabe Tablebs Conbaining Various
Concenbrabions of [ ab Differenb Compression Pressures.

A" A Physical properbies Concenbrabion (X)
V' of bablebs
Compression v
pressure (kg)". 0 0.5 1 2 5
500 VAGHT (mg+SD) 2492107 2487105 2495106 2506106 2494107

THOAES (mm¢SD) 2.5410.003  2.58410.004 2.59910.003 2.63510.007  2.69510.008
HEONESS (Kp+SD) 2911061 2211086 1801098 1211077  0.7410.60

FRABILITY (X) 159 2,15 223 264 351
DONTERATION TVE (SEQ) > min 24787 .71 48 3433
RINE (190:310)  (65-140)  (4256)  (32-39)
MPUED PRESFE (kg) 5068 4827 4827 4779 1827
RINE 5L 4TH9 AR 268487 47349
1000 WAGHT (mg+SD) 472110 2516118 2493105 2491104 2497105

THOAESS (mm¢SD) 2.38610.009 245710.006 244010.006 2.45510.007 2.51710.011
HRONS (KptSD) 6.8510.84 61110321 5851045 5331030  4.3210.32

FRIABILITY (X 082 6.89 0.94 100 111
DSNTERATION TMVE (SEQ) >Xmin >Xmn 1782 9717, 1933
RINE (10300)  (85-120)  (4752)
MPLIED PRESRE (kg 10185 9896 9702 065,48 955,76
RINE 0801047 9651013 055984 950979 936975
1500 WAGHT (D) 294124 2507108 24981060 2493104 2499103

THOAESS (mm+SD) 2.34410.008 2.35810.008 2.35310.007 2.35910.009  2.42110.007
HRO\ESS (KptSD) 10961067  10.061062 9.831053  9.291058  7.0710.72

FRIABILITY (X 067 0,58 057 061 0,63
DSNTEGRATION TIVE (SEQ) >0 min~ >¥min 50253 13853 7333
RINE (200960)  (100-200)  (72-75)

APPLIED PRESLRE (ko) 14578 1469.8 14530 1465.0 1460.2
RINE 14191496 14381501  1400-1496  1433-14%  1433-1486



Physical Properties of Dibasic Calcium Phosphate Dihydrabe Tablets Contaiping Various

Tuble 12

Concentrations of Ac-di-Solt*1 at Different Compression Pressures.

Physical properties

s\
Compression

pressure

of tablets
\

50 WAGHT (mg+SD)
THORES (m#SD)
HRONSS (Kp#SD)
FRIABILITY (X

DISNTEGRATICN TIVE (SEC)

RINE

APPLIED FRESLFE (kg)

RINE

1000 VAGHT (mg+SD)
THOAES (mm¥SD)
HRONSS (KpSD)
FRIABILITY (X

DISNTECRATION TIVE (SEQ)

RINE

APPLIED PRESLFE (kg)

RINE

1500 VG (mg#S.D)
THORES (mm¥SD)
HRONESS (Kp+SD)
FRIABILITY (X

DISNTECRATION TIME (SEC)

RINE

APPLIED FRESSFE (ko)

RINE

Concentration (X)

0

249.240.7
2.541+0.003
2.91+0.61
159

>0 m

506.8
482-531
247.2+1.0
2.386+0.009
6.85+0.84
0.82

>3 min

10185
989-1047
249.4+0.4
2.344+0.008
10.96+0.67
0.67

>3 min

14578
1419-149%6

0.5

251.2+1.3
2.584+0.007
3.18+0.58
1.73

21.33
(23-31))
494.8
458531
250.6+0.5
2.450+0.012
6.47+0.92
0.87

7

(58-87)
958.1
9417975
250.1+0.7
2.370+0.011
0.78+1.33
0.53

75.83
(52-100)
1453.0
1424-1481

1

250.4+0.8
2.591+0.003
3.16+0.50
1.68

1433
(13-16)
482.7
474-492
248.942.2
2.447+0.025
6.97+0.42
0.83

24.33
(19-33)
946.10
965-1023
250.6+0.7
2.378+0.008
10.37+0.43
051

25.33
(23-28)
14409
1399-1481

2

254, 0+0.8
2638+0,003
282+0.30
171

1047
(9-12)
4996
477521
254 4+15
2501+0.244
6514051
0.72

1467
(1317
994.4
046-1004
251 0+05
2395+0.008
8.82+1,01
0.46

15,383
(14-17)
14699
1443-1496

61-

5

252.140.5
2.682+0.004
2.36+0.57
181

1.67

(6-10)
4730
453-437
252.8+1.0
2.515+0.003
5.66+0.73
0.62

1.67

(6-10)
975.00
902-970
249.5+0.4
2.414+0.003
9.10+0.55
0.45

il

(10-12)
1460.2
1424-1496
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Table 13
Physical Properties of Dibasic Calcii. Phosphate Dihydrate Tablets Containing Various
Concentrations of Com starch at Different Compression Pressures.

Physical properties Concentration (X).

of tablets
Compression
pressure (KgI™N. 0 0.5 1 2 5

500 VEGHT (mg+SD) 2492407 2550406  253.3+0.7  253.4+0.9 258.7+0.6
THOAES <rmtSD) 2541+0.003  2.607+0.004 2591+0.003 2.598+0.005  2.681+0.004.
HAONSS (Kp+SD) 2914061 2584091  319+0.38  2.81+0.73 1.90+0.88
FRIABILITY (X) 159 157 158 153 1.80
DISINTECRATICN TIVE (SEC) >30 min 0mn - >0 mn 1450.17 189
RINE (1080-1910)  (161-240)
APPLIED PRESSRE (kg) 5068 4755 4755 482.7 487.5
RINE 402-531 458492 458-492 458-506 473-502

1000 VHGHT (mg+SD) 72+10  2637+04  2518+21  254.0+10 259.8+0.5
THOAES (mSD) 2.386+0.009  2.453+0.003 2445+0.003 2.465+0.018  2.545£0.005
HRO\ESS (KptSD) 6.85t0.84  659+059  597+0.63  6.45+0.46 5.37+0.37
FRIABILITY (X) 0.82 0.80 0.83 0.85 0.93
DISINTEGRATION TIVE (SEC) >30 min SXOmn >0mn >0 mn 745
RINE (60-90) (10-14)
APPUED PRESSRE (kg) 10185 972.6 936.4 999.2 989.5
RINE 989-1047 955-989  917-955 975-1023 965-1013

1500 VBGHT (mg+SD) 284+04 2491407 2508406  250.2+0.5 250.6+0.3
THOAES (mSD) 2.344+0,008  2.348+0.011 2.381+0.009 2.365+0.009  2.402+0.011
HFRONESS (Kp+S.D)) 1096+0.67  9.31+1.031  10.09+1.05 9.27+1.674  9.36+0.91
FRIABILITY (X) 0.67 0.57 0.53 0.49 0.49
DISINTEGRATION TIVE (SEC) >30 min S0Omn - > mn >0 mn 80.83
RINE (56-107)
APPLIED PRESSRE (ko) 14578 1448.1 147711 1455.3 1433.6
RINE 14191496  1424-1472 14531501 1419-1491 1404-1462
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Table 14
Physical Properties of Dibasic Calcium Phosphate Dihydrate Tablets Containing Various
Concentrations op Explotabl™ at Different Compression Pressures.

s Physical properties Concentration (X)
of tablets
Compression 1
pressure (kg)\. 0 05 1 2 5
50 VBGHT (mg+S.D) 2002407 2522+11  252.8+0.7  254540.7 259.2+0.9

THOAES (mmtSD) 254140003  2587+0.012 2.583+0.003 2595+0.004  2.697+0.004.
HRONESS (KptSD) 2011061 3274056  2.82+068  2.21+0.86 1.28+0.79

FRIABILITY (X) 159 156 174 173 209
DISINTECRATICN TIME (SEQ) >3 m .07 2417 1547 8
RINE (3105 (22)  (1516) (7-10)
PPPLIED PRESIRE (kg) 5068 55 4948 5068 502.0
RINE 8531 A% 4506 48253 180521

1000 VEGT (mg+SD) 2472410 2536+11  2515+¢12  256.6+14 260.7+1.1
THOESS (m1SD) 2.386+0.009  2.470+0.006 2.434+0.009 2491+0.010  2515+0.009
HRONES (Kp+S.D) 0.85+0.84  6.24+050 6.62¢4048 5324031 4,75+0.30

FRUBILITY (X) 082 083 087 0.89 0.85
DISNTECRATION TIVE (SEQ) > min 63,83 1817 175 1167
RINE (50-80)) (3065  (17-19) (10-14)
APPLIED PRESLRE (ko) 10185 931.6 9726 0775 9775
RINE 0801047 90795  QAL1004  O4L013  941-1013
1500 VBGHT  (mg#SD) U94404 2506407 2514407 297408 2500407

THOAESS (mmSD) 2.344+0.008  2.368+0.008 2.385+0.013 2378+0.010  2.414+0.009
HEONS (Kp+SD) 1096+0.67 10244101 9.74+1433 9.63+1.634  9.03+0.88

FRIABILITY (X 0,67 055 143 0,56 062
DSNTERATION TIVE (SEQ) >¥min 8033 4733 % 2383
RINE (71-110) (4550 (3345) (20-25)
APPLIED PRESLFE (ky) 14578 Un3 5T 14602 14674

RINE 1419-14%  1448-14%6  1400-1481  1424-14% 1436-149%
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Physical Properties oP Djbasic Calcium Phosphate Dihydrate Tablets Containing Various
Concentrations op Kollidon CLR> at DiPPerent Compression Pressures.

Physical properties

"W op tablets
Compression N,

pressure (k g )\

50 WAGT (mg+SD)
THOABS (MSD)
HRONES (Kp+SD)
FRIABILITY )
DISINTEGRATICN TIME (SEQ)
RINE
APPLIED PRESLRE (ko)
RINE

1000 WAGHT <mg#SD)
THORES (m#SD)
HRONES (Kp#SD)
FRIABILITY )
DISINTEGRATION TIVE (SEQ)
RINE
APPLIED FRESIRE (k)
RINE

1500 VAGHT  (mg#S.D)
THORES (1m#SD)
HRONESS (Kp+SD)
FRIABILITY )
DISNTECRATION TIVE (SEQ)
RINE
APPLIED FRESIRE (k)
RINE

Concentration )

0 05 1 2
2192407 231410 2501407 2528+10
254110003  2600+0.018 2579+0.004 2.643+0.005
2011061 3304068 2814072 2.39+058
159 163 145 165
Hmn U718 455 215
(0513 (3557  (19°2)
5068 4996 5068 4890
53 4GSRl AEE3L 473506
UTHL0 - 2503415 2508409 2526405
238640000 243740008 2459%0.004, 2.495+0.004
6854084 6484030 5894044 5444034
082 073 0.76 071
Hmn - 323 4038 20
2530 (3743 (16:20)
1085 9799 96300 9968
0801047 9ALI018 90975 9751018
94404 292411 2503407 2501405
234440008 2361+0.01L 238440008 241040007
1096467 97241185 1006+111  9.20+0574
067 054 047 047
Omn - %9 8067 2083
(190-312)  (72120)  (19-3)
U578 14602 W47 L4674
14191496 141496 14481501 14381496

5

252.140.5
2.733+0.004.
1.92+0.68
144
15
(6-10)
117
492-531
253.3+1.2
2.599+0.008
4.61+0.45
0.60
1.17
(6-9)
936.40
902-970
249.5+0.8
2.482+0.008
7.24+0.82
0.42
8
(7-9)
1465.0
1438-1491
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Physical Properties of Dibasic Calcium Phosphate DIhydrate Tablets Containing Various
at Different Compression Pressures.

Concentrations of Nymcel*’

v Physical properties

\
Compression

\

of tablets

pressure (kg)wu

500 WAGHT (mg+SD)
THORES (m#SD)
HRONES (Ko+SD)
FRIABILITY (X

DISNTECRATION TIVE (SEQ)

RINE

AFPLIED PRESSLFE (ko)

RINE

1000 WBGHT (mg#SD)
THOABS (MVISD)
HRONSS (Kp+SD)
FRIABILITY (X)

DISNTECRATION TIVE (SEQ)

RINE

APPLIED FRESLRE (ko)

RINE

1500 WAGHT (mg#SD)
THOOBS (m¥SD)
HRONSS (Kp+SD)
FRIABILITY (X)
DISNTECRATION TIVE

RINE

AFPLIED PRELFE (ko)

RINE

Concentration (X)

0

249.210.7
2.54110.003
2.9110.61
159

>3 mn

506.8
482-531
2472111
2.38610.009
6.8510.84
0.82

>3 min

10185
989-1047
249.410.4
2.34410.008
10.9610.67
0.67

>3 min

14578
1419-1496

0.5

2548107
259810003
2971058
167

P10
(26-46)
506.8
182531
2570118
250410018
5931051
0.90

4717
(35-56)
0413
717-965
255510.6
241410010
110310.75
0.56

05,17
(75-120)
1424
1399-1448

1

2518112
258410.005
3041053
156

19

(18-20)
506.8
480531
252 911.0
2.46810.015
5.7910.5F
0.0

2183
(20:23)
065.4
046984
2507115
2.36810.019
11981065
0.46

183
(38-77)
14722
1448-149%6

2

2522107
258010.005
3441037
140

1267
(12-13)
506.8
182531
2531106
247310003
6451055
0.72

16,47
(15-18)
10378
1013-1061
2515107
239710632
11501061
043

2983
(28-31))
14722
1448-1496

5

2486107
2,60110,003
3231031
147

1183
(10-15)
1827
468-497
2484105
2.46610.005
6.3510.30
073

16,83
(15-18)
950,96
017-984
2485104
239910494
11.0810,56
0.30

30.17
(29-31)
14722
1448-1496
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Physical Properties oF Dibasic Calcium Phosphate Dihydrate Tablets Containing Various
Concentrations o starch ISBa™*” at DIFFerent Compression Pressures.

Physical properties

Compression

OF tablets

pressure (kg)w

50 VBGHT (mg+S.D)
THOOESS (mSD)
HEONESS (Kp+S.D.)
FRIABILITY (X)

DISNTECRATION TIVE (SEQ)

RINE

APPLIED FRESSLFE (kg)

RINE

1000 VBT (mg+SD)
2543406 (mSD)
HRONSS (Kp+SD)
FRIABILITY (X)

DISINTECRATION TIVE (SEQ)

RINE

APPLIED FRESIRE (k)

RINE

1500 VAT (mg#SD)
THORES (m#SD)
HRNSS (Kp+SD)
FRIABILITY (X

DISNTECRATION TIVE (SEC)

RINE

APPLIED FRESIRE (ko)

RINE

0

249.240.7
2.541+0.003
2.91+0.61
159

>3 min

506.8
482-531
2472410
2.386+0.009
6.85+0.84
0.82

>3 min

10185
989-1047
249.4+0.4
2.344+0,008
10.96+0.67
0.67

>3 mn

145738
1419-14% .

0.5

249.0+1.5
2.540+0.008
2.86+0.18
2.51

>3) mn

458.6
437-482
247.141.0
2.492+0.005
4.80+0.17
1.29

>3 min

941.3
917-965
255.9+1.7
2.413+0.011
13.72+0.76
0.57

>3 min

14819
1448-1515

Concentréation (X)

1

255.5+0.5
2.626+0.005
2.84+0.49
1.66

847.5
(640-960)
446.5
434-458
256.5+1.2
2.473+0.007
6.16+0.42
0.73

>3 min

955.7
917-994
254.6+0.7
2.417+0.007
11.94+0.74
0.56

>3 min

14240
1399-1448

2

155.7+0.9
2.629+0.006
2.43+0.70
1.60
126
(67-179)
458.6
434-432
254.6+1.1
2.523+0.00
6.44+0.55
0.73
274
(110-60)
984.7
965-1004
255.240.5
2.429+0.004
12.43+0.76
043
644.67
(450-850) >
1472.2
1443-1496

5

2543406
267840007
2.14+0.92
149

3267
(27-40)
5068
182531
257 0+0.7
2678+0,007
2.14+0.92
149

32,67
(21-40)
1001.6
085-1037
254 7+0.6
2490+0,008
10994040
042

53,678
(48-60)
14240
1309-1448
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Table 18

Physical Properties of “-Lactose Monohydrate Tablets Containing Various Concentrations of

DL at Different Compression Pressures

A A Physical properties Concentration (%4
\ of tablets
Compression "\
pressure (kg)\. 0 0.5 1 2 5

500 VAGTT (mg+SD.) 209.4+18  258.3+08  251.6+22  257.3+L7  255.0+14
THOOESS (mm¢SD) 4114+0.019 387240014 3.772+0.014 3.863+0.009 3.807+0.017
HRONES (Kp+SD) 308+060 3804039  3.25+0.87  341+0.734  2.85+0.70

FRIABILITY (X) 160 18 135 136 137
DSNTECRATION TIME (SEQ)L583 11 633 217 3083
RINE (1515 (53 (5%  (2530) (35-43)
MPLED PRESFE (kg) 5329 5849 49263 50164 5150
RINE SOLSBAGI9537  MTBY 4655 492-537

100 WG (mg#SD) 2607438 2588409  25L0+15  26L6+16 2541415
THOABS (miSD) 389540015 3668+0.015 3551+0.014 3690+0.016  3500+0.03L
HROES (KotSD) 6014083 846+009 8244048 8914087 6674058

FRIABILITY (X) 0.90 063 061 057 063
DISINTECRATION TIVE (SE023953 7667 645 6433 > 6183
RINE (05:270)  (6588))  (60-0)  (50-72) (59-65)
MPPLIED FRESLRE (kg) 10434 9852 10300 10300 998.7
RINE 1003108 8951074 9851074 9851074 94(0-05%6

1500 VBT (Mg+SD)  2745+19 265411 2420414 2439+14  248.3+13
THOOES (meSD) 3803+0.030 3463+0.019 3421+0.000 3426+0.020  3.482+0.018
HROES (KotSD)  915+4160 7774086 817+056 9314034 8544052

FRIBILITY (X) 052 0,59 061 0,54 055
DISNTECRATION TIVE (SE0410.17 13033 10367 10300 107.33
RINE (70430)  (120-152)  (95-130)  (88-113)  (80-119)
MPLID PRESLFE (ko) 16400 14778 13883 14778 14554

RINE 1401755 14331522 13431433 14331522 1386-1522
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Physical Properties of ci-Lactose Monohydrate Tablets Containing Various Concentrations of
L at Different Compression Pressures

N Physical properties

of tablets
Compression
pressure (kg;"'” 0

500 VHGHT (mg+SD) 269.4+1.8
THCKESS (mSD) 4.114+0,019
HEONESS (Kp+SD) 3.08+0.60
FRIABILITY (X) 1.60
DISINTEGRATION TIVE (SEC)145.83
RINE (135-175)
APPLIED FRESSRE (kg) 5329
RINE 501-564

1000 VBGHT (mg+S.D.) 269.7+3.8
THOAES (mmtSD) 3.895+0.015
HRONES (Kp+SD.) 6.01+0.83
FRIABILITY (X) 0.90
DISINTEGRATION TIME (SEC)239.53
RINE (205-270)
APPLIED PRESSRE (kg) 10434
RINE 1003-1083

1500 VAGHT (mg+SD) 214.5+1.9
THAES (mmtSD) 3.803+0.020
HFRONESS (KptSD) 9.15+1.62
FRIABILITY (X) 0.52
DISINTEGRATION TIVE (SE0419.17
RINE (370-430)
APPLIED FRESRE (kg) 16480
RINE 1540-1755

0.5

251.3+2.5
3.805+0.014
2.35+1.07
1.70

425
(37-47)
492.6
447-537
247 442.6
3.538+0.021
6.78+0.76
0.78

81.33
(75-86))
940.4
895-985
254.2+1.6
3.609+0.027
9.02+0.70
0.55

141.17
(135-147)
1486.8
1433-1540

Concentration (X)

1

247+2.72
3.721+0.016
3.98+0.57
1.39

32.33
(29-36)
501.63
A47-555
249.4+1.2
3.566+0.011
7.04+0.53
0.75

51.83
(55-61)
958.40
904-1012
256.2+1.6
3.593+0.035
10.25+0.48
0.55

99.33
(91-106)
1634.6
1612-1657

2

253.7+2.1
3.835+0.010
3.07+0.534
1.76

35.67
(31-41)
497.14
456-537
255.7+2.0
3.63240.023
7.81+0.46
0.68

67.17
(61-70)
1039.0
985-1092
248.242.1
3.530+0.025
8.92+0.49
0.60

102.17
(84-120)
14331
1343-1522

5

255.9+2.0
3.836+0.022
2.50+0.58
1.9

>463.33

(250-660)
1478
429-465
2473431
3550+0,025
6.86+0.66
0.79

2095
(150-360)
10972
107-1119
251 5+18
354240038

- 8.55+0.55

0.56
10267
(95-108)
16346
1612-1657
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Physical Properties of a-Lactose Monohydrate Tablets Containing Various Concentrations of
Ac-di-Sol™*" at Different Compression Pressures

N.  Physical properties

N of tablets
Compression v
pressure (kg " 0

500 VBGHT (mg+SD) 269.4+1.8
THOOESS (mtSD) 4.114+0.019
HEONS (KptSD) 3.08+0.60
FRIABILITY ) 160
DISINTECRATICN TIME (SEC)145.83
RANE (135-175)
APPLIED PRESSRE (kg) 5329
RANE 501-564

1000 VAGT (mg+S.D)) 269.7+3.8
THOQES (miSD) 3.895+0.015
HAONESS (Kp+S.D) 6.01+0.83
FRIABILITY (X) 0.90
DISINTEGRATICN TIME (SEC)239.53
RANE (205-270)
APPLIED PRESSRE (kg) 10434
RANE 1003-1083

1500 VEGHT  (mg+S.D.) 274.5+1.9
THOOESS (mmtSD) 3.803+0.020
HEONESS (KptS.D) 9.15+1.62
FRIABILITY (X) 0.52
DISINTECGRATION TIME (SE0419. 17
RANE (370-430)
APPLIED PRESURE (kg) 16430
RANE 1540-1755

0.5

2508+1.0
3.780+0,009
29440776
129

3117
(29:-33)
501,69
465537
246,8+1.8
351840019
780+061
063

1433
(13-16)
10524
085-119
264.4+1.6
3487+0,034
0.90+053
050

3353
(32-35)
15002
1388-1612

Concentrétion(X)

1

242 9+25
368240,019
268+0.877
153

2733
(25:30)
192,63
147537
245 9+1.0
3508+0.011
7474039
0.65

1683
(15-19)
10300
085-1074
245,0+3
3451+0.028
0,64+0.74
050

26,67
(25-29)
15450
1477-1612

2

244 8+2.9
3.685+0.023
3.09+1.064
141

5. 17
(49-55)
501.64
447-555
248.7+2.8
3.552+0.026
7.79+0.484
0.66

36.5
(34-40)
10434
985-1101
235.7+1.7
3.482+0.026
9.76+0.874
0.46

24,83
(22-29)
1545.0
1477-1612

5

249.4+15
3754+0,018
3.15+0.49
137
5750
(50-80)
1926
147537
250.142.2
358240,014
7.08+0.44
0,62
525
(45-75)
962.8
895-1030
28.3+1.9
3502+0.027.
0,66+0.41
050
¢
(40-46)
15226
1433161
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Table 21
Physical Properties of a-Lacboso Monohydrate Tablets Containing Various Concentrations of
Com Starch at Different Compression Pressures

Physical properties Concentration (X)
: of tablets
Compression *
pressure (kg)"\ 0 0.5 1 2 5

500 VEGHT (mg#SD) 694+18 2600412 2554427 2570429 2506410
THOOES (D) 411440019 396240000 386740016 392240015 3847+0.012
HRONES (KpiSD)  3.088060 2444072 2814004 22440904  1.04+0.65

FRIABILITY (X 160 186 163 181 237
DISNTECRATION TIVE (SEC)L4583 66 58,5 % 60.5
RINE (135175 (60-70)  (55-61)  (48-60)  (55-70)
APPLIED PRESLFE (kg) 5329 524,09 5105 52404 1837
RINE SOL564 492555 474546 SOLBA6 447519

1000 WG (mgeSD) 2687438 2505425 2568424 2582423 2582413
THOOES QmiSD 389540015 371340021 364340065 3667+0.021  3.607+0.081
DS (KptSD) 6014083 630+135 7574066  700+0604 5634062

FRIABILITY (X) 090 0.74 069 0.66 082
DSINTECRATION TIME (SEC)23953 13083 7433 455 392
RINE (052700 (125135 (6180)  (43-49) (35-45)
APPLIED PRESIRE (kg) 10434 9673 10390 9763 9404
RINE 10031083 8861047 9851002 BTTA0T4 895085

1500 VEGHT (mg#SD) A5HO  UTH3L UTSHLL  468+16  6.7+L5
THOQES (mmeSD) 3803+0020 3479+0038 350540022 3479+0.020 348140015
HRONES (KpSD) 9154162 8404075  8.00:140 0924092  8.30+0.49

FRIABILITY (X) 052 0.75 061 054 058
DSINTERATION TIVE (SEC)A19.7 2322 10517 295 2833
RINE (70-430) (05255  (1051%)  (45-60) (26-30)
MPPUED PRESIRE (k) 16480 16122 U8 15674 13883

RNE 1540-17%5  1594-1630 14331522 1540-15%4 1343-1433
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Table 22
Physical Properties of ci-Lactose Monohydrate Tablets Containing Various Concentrations of
ExplotabXl’ at Different Compression Pressures

Physical properties Concentration (50
of tablets
Compression

0 0.5 1 2 5

pressure (kg)

500 VAGT (mg+SD) 2694*18 253717 2498*12  2456*15  249.7%22
THOAESS (mm+SD) 41140019 3836*0.012 3.784*0.013 3.690*0.014 > 3.805*0.024
HRONESS (Kp+SD) 308%0.60 2.96*0.696  2.35*0.967 2.23*0.934  173*12

FRIABILITY 00 160 173 188 164 231
DISINTECRATION TIVE (SEC)14583 1083 1753 2857 4067
RINE (135175 (01 (5510) (130 (38-44)
MPUED FFESILRE (ko) 5329 53749 50163 5734 5OLS
RINE SOLSBE 405 455 5B6I8 44755

1000 VAGT (mg+S.D.) 209.7%38  2492%23  248.1*25 2492*14  2476*14
THOAESS (mmtSD) 3.895*0.015 3.600%0.030 3.581*0.014 3.566*0.011  33.564*0.014
HEONESS (KptS.D.) 6.01*083  6.12*0.71 563104  587*0.724  5.45%0.80

FRIABILITY &) 0.90 092 0.89 0.0 093
DISINTECRATION TIVE (SE023953 155 B0 367 35
RINE (05-270)  (1516)  (1416)  (745)  (25-40)
APRUED FRESIRE (ko) 10434 8494 049 9852 953.9
RINE 10031083 8861012 89594 00461065 904-1003

1500 WAGHT (my+SD) 4549 256714 BLIMLE B304 471408
THOQES (mSD) 380340020 361740024 3520°0.044 35540024  3473°0017
HROES (KpfSD) 0454162 7654122 818*161  852*131  7.66%1.29

FRIABILITY (X 052 071 064 057 0,56
DISINTECRATION TIVE (SEQ419.17 433 k) e,
RINE (70430) (445  (3540)  (2530) (354

APPLIED PRESSRE (kg) 16480 14778 1567.4 16122 1567.4
RINE 1540-1755 1433152 1522-1612 15041630  1522-1612
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Table 23
Physical Properties of a-Lactosa Monohydrabe Tablets Containing Various Concentrations of
Kollidon c1+1 at Different Compression Pressures

Physical properties Concentration (X)

of tablets

Compression

pressure (kg) (%) 2.5 1 2 ]

50 VAGT (mg+SD) 694418 2549412 2536424  2470+413 2439410
THOOESS (miSD) 411440019 381240034 383340023 372740009 3.799+0.015
HRONES (KotSD) 3084060 4204070 365+071 3444056  127+0.86

FRIBILITY (X) 160 126 139 133 163
DISNTECRATION TIVE (SEC)145.83 7 2383 2983 34,67
RINE (135475 (1519 (2787)  (2440) (31-40)
APPLIED PRESLRE (kg) 5329 1926 406 4702 4792
RNE SOLSBE MTSY MTEY 47492 447510

1000 VBGT (mg+S.D) 2697438 21416 2533424 282412 2443+ll
THOOESS (miSD) 389540015 360740017 361340015 3568+0.015  3556+0.012
HEFONSS (KpsSD) 6014083 866+064 8624061 797+054  643+061

FRIABILITY (X 0.90 064 054 0,56 061
DISNTECRATION TIVE (SEC)23053 22 1783 16,83 25
RINE (05270) (024 (16200  (150) (20-25)
MPPLIED PRESFE (ko) -10434 9852 10300 9404 10300
RINE 10031083 851074 9851074 895085 085-1074

1500 WAGHT (mg+SD) A5+ 2528408 250.0+20 2466422  2477+18
THOAES (mSD) 380340020 357540020 3550+0.028 352040031  3599+0.029
HRONES (KiSD)  9.15+162 10654076 10404057 1041+054  8.29+0.69

FRIABILITY (X 052 048 0.49 048 047
DISNTECRATION TIVE (SECJ4L0.4749 278 0§ a1 225
RINE (70430)  (475) (529 (1015,  (5%)
PPPLIED PRESLFE (ky) 16480 16659 15843 15764 14331

RINE 1540-1755  1630-1701  1540-1630  1522-1630 1343-1522
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Table 24
Physical Properties of a-Lacbose Monohydrabe Tablets Containing Various Concentrations of
Nymeel  at Different Compression Pressures

Physical properties Concentration (X)
of tablets
Compression
pressure (kg)\. 0 0.5 1 2 5

500 VBGT (mg+SD) B94+18 232426 2505412 2652409  248.9+18
THOOESS (mSD) 411440019 366540014 374440018 399240012  3830+0.021
YOS (KptSD) 3084060 2004087  366+057  396+0484  274+063

FRIABILITY (X) 160 142 136 133 161
DSNTERATION TIME (SEC)14583 1183 2017 6383 1383
RINE (35175 (10-14) (1625  (45-80) (110-120)
MPUED PRESFE (ky) 539 5069 49713 54644 1837
RINE SOL564 465537 45653 537555 447519

1000 VBGTT (mgtSD) 2007438  2434+19  250.0*16  247.1+14 250.5t1.9
THOAESS (mm¢SD) 3895+0.015 3470+0.017 3510+0.024 3546+0.021  3.582+0.017
HEONS (KptSD) 6.01083  7.37*1.00  75%+110 7.30+1264  6.81+129

FRIABILITY (X) 0.90 0,62 0,60 053 047
DIINTECRATION TIVE (SE023953 1783 87 2 80.83
RINE W5200)  (16:0)  (U0)  (15:25) (70-90)
APLED FRESIRE (ko) 10434 9852 0748 10031 940.4
RINE 10031083 8951074 0851164 91056 895985

1500 VBGTT (mg+S.D) 2145+19 2502415 2478+19  242.9+22 242.1+1.1
THOAES (Mm¥SD) 3803+0.020 3529+0.032 3497+0.030 3420+0.051  3.407+0.024
HRO\ESS (Kp+SD) 0.15t162  821+#160  8.74+137  9.17+1.68 8.35+1.29

FRIBILITY (X 052 053 050 0.35 0.39
DSNTECRATION TIME (SE0419.17  40.83 711 235 5317
RINE (70430)  (3645) (529 (20-20) (50:55)
MPLUED FRESSRE (kg 16480 15100 14778 14868 14644

RINE 1540-1755  1361-1540  1433-152 14331540 1386-1540
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Table 25
Physical Properties of 's-Laotose Monohydrate Tablets Containing Various Concentrations of
Starch 1500*at Different Compression Pressures

Physical properties Concentration (X)
\ of tablets
Compression
pressure (kg)\ 0 05 1 2 5

50 VBGT (mg+SD) 2094+18 2621410  2487+28  2543+L1  2437+26
THOAESS (mm#s.0) 411440019 3925+0.012 3.74540.214 3.867+0.023 3.705+0.012
HEONS (KptSD) 308+060 3.13+049' 303+045 26440634  157+0.89

FRABILITY (X) 160 151 1.66 2.04 17
DISNTECRATION TIVE (SEC)14583 30,33 9 315 26,67
RINE (15155 (271%5) (1625 (2835  (24-30)
MRLED FRESIRE (ko) 5329 51500 49263 47024 5150
RINE SOLSBA A92B3TC TR AT 465564

1000 VG (mg+SD) 697438 2622426  BLAHL5 RIS 2475415
THOABS (miSD) . 389540015 372240058 357140016 3612+0018  3574+0.011
HFONESS (KpsSD) 6014083 6924115  629+4146  580+1304 484407

FRIABILITY (X) 0.90 067 0.74 0,67 081
DSNTERATION TVE (SEC)230.53 11973 485 3 325
RINE (05270)  (88-150)  (4156)  (30%)  (29-39)
MPLED FRESIRE (kg) 10434 9852 1479 10748 958.4
RINE 10031083 8951074 10031092 9851164 9131003

1500 VBGHT (mg+SD) 2145+19  3506+26 ~ 256.0+L7  20530+09  248.2+19
THOAESS (mmtSD) 3803+0.020 3.505+0.043 3615+0.032 3.563+0.022 3.537+0.035
HEONS (KptSD) 0.15¢162 724107 7394146 7.93+141  7.73+0.72

FRIABILITY (X) 052 053 055 0.46 047
DSNTERATION TVE (SECHL97 17733 815 66,17 117
RINE (70-430) (172187 (1499)  (60-70) (3552

MPUED FRESURE (ko) 16480 16122 15137 14510 14868
RINE (0475 15671657 14330504 161150 14331540



15

(b) Thickness of tablets
The average thickness and standard deviation of
tablets  for each formulation are shown in Tables 10-25. For
dibasic calcium phosphate dihydrate system, thickness values
tended to increase as the amount of disintegrant in formulation
increased. In opposite, the decreasing of thickness values were
found as compressional force increased.

For a-lactose monohydrate system, the increasing of
thickness values as the amount of disintegrant increased were not
found.  However, the compressional force still effect thickness
values in the same characteristic as dibasic calcium phosphate
dihydrate.

(c) Hardness of Tablets

The average hardness and standard deviation of
tablets are presented in Table 10-25.  For dibasic calcium
phosphate dihydrate and a-lactose monohydrate formulations,it was
clearly observed that at the same compressional force, hardness
values are influenced by concentration of disintegrant. At
compressional force of 500 and 1,000 kg., there was a trend to
decrease on hardness values as the amount of disintegrant in
formulation increased except for ot-lactose monohydrate formulation
containing Ac-di-SolCR> NymcelCR' and )~ At high compressional
force of 1,500 kg, these effects were found in dibasic calcium
phosphate’  dihydrate containing D1,02, Kollidon CLcr> and
ot-lactose monohydrate containing Kollidon CLcr>. For all  cases,
I the dependency of tablet hardness on the compressional force were
found.

(d) Friability of Tablets
The results of the friability of tablets of each



formula are shown in Table 10-25. It was noticed that friability
decreased with increasing compressional force at all formulations
studied.  For all tablets commpressed at 500 kg, friability of
gredter than 2 were observed. At compressional force of 1,000
and 1,500 kg the friability of all formulations, except for
dibasic calcium phosphate dihydrate tablets containing D3 6 or
Starch  1500£R5 0.5 and Pb compressed at 1,000 kg, were within
acceptable level of less than 1% Friability of each formula
wich below 2% was found to be insignificant different at the same
compressional force (except at 500 kg).

(e) Disintegration time of Tablets
The results of disintegration time of tablet at
different compressional forces are shown in Tables 10-17 and
Figures  23-25 for dibasic  calcium  phosphate  dihydrate
formulations and in Tables 18-25 and Figures 26-28 for a-lactose
monohydrate system.

1. Effect of disintegrant on disintegration time of
dibasic calcium phosphate dihydrate formulations
At all compressional forces of most formulations,
disintegration time were reduced significantly from the control
formulations which showed no disintegration after 30 minutes.
Ac-di-Solc*3, ExplotabfR3 and Nymcel*3 gave nearly instant
disintegration of less than 100 seconds at all concentrations and
compression  pressures. Increase in compressional force and
decrease in concentration of previously mentioned disintegrants
resulted in increasing the di intégration time,

At 2 and Fb level of Kollidon CLER3, the instant
disintegration of less than 25 seconds were found and at 0.5 and
B level, there was a trend for disintegration time to increase



1.8
1.4 -
1.3
1.2
1.1

i <
0.9 -
0.8
0.7
0.6 -

ation time (sec)

housands)

dislnte?rr

Figure 23.

) '

2 4 6

concentration P»)
Disintegration time of various disintegrants as a
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a DI, + D2, ®Ac-di-Sol, X corn starch, A Explotab,
V Kollidon c., 7 nymcer, 0 starch 1500
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of concenbrabion in dibasic calcium phosphabe dihydrabe
bableb, ab compressional force of 1,500 kg. o D# + Da,
0 Ac-di-Sol, X corn sharch, A Explobab, V Kollidon CL,
T Nymcel, 0 Sbarch 1500
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Disintegration time of various disintegrants' as a function
of concentration in ot-lactdse monohydrate tablet, at
compressional force of 1000 kg. . DI, + D2, o Ac-di-Sol,
X corn starch, A Explotab, V Kollidon CL, 1 Nymcel,
0 Starch 1500
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compressional force of 1500 kg. 1 DL+ D2, Ac-di-Sol,
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as compressional Force increased. For Dt and B ab 05%
concenbrabion, bhese were considered ineffechive excepb for D2 ab
compressional force of 500 kg. For all cases, as bhe amounb of
Dt or D3 increased bhe disinbegrabion hbime of bablebs were
significanbly reduced. ~ On bhe obher hand, an increasing
compressional force direcbly relabed ho a longer disinbegrabion
bime.

Sbarch  1,500CR was considered bo be effechive ab
concenbrabion of > 24 whereas ab Fowas found for corn sbarch.
Corn sharch ab 3% level showed differenb behaviors as compared
wibh obher di inbegranbs by disinbegrabion bime ab compressional
force of 1,000 and 1,500 kg were shorber bhan bhab 500 kg.  For
all compressional forces bhe efficiency of disinbegr3nb bo improve
disinbegrabion bime were ranked as follows Ac-di-Sol'*” >
Nymcel'*5 > ExplobabtR> >Kollidon CLer> > D1 > D3 >Sharch  1500(R
> corn sharch.

2. Effech of disinbegranb on di inbegrabion bime of

¢ -lachose monohydrabe formulabions

Ilb was found bhab disinbegrabion bime of all
formulabions conbaining various disinbegranbs, ab all compression
pressures in bhis sbudy were improved significanbly from bhe
conbrol formulabions. However, bhe disinbegrabion behavior was
quibe differenb from dibasic calcium  phosphabe  dihydrabe
formulabions.

Ab compressional force of 500 kg., bhere was
slighbly  differenb in disinbegrabion  bime values  among
formulabions excepb for D, and NymcelCR) ab % level, and bhe
disinbegrabion bimes of less bhan 70 seconds have been observed.
In bhe case of formulabion conbaining D2 and NymceltR3 ab kb
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level, these showed significantly prolonged disintegration time
(p > 0.05) than the others.

At compressional force of 1,000 kg the different in
disintegration  time  between superdisintegrants and other
di integrants in this study was clearly seen. The dependency of
prolonged disintegration time on concentration of disintegrant
was still found for formulation containing D2 and Nymcel(R3 at
s% level. For formulations containing superdisintegrant such as
Ac-di-SolcR3, ExplotabCR3, Kollidon CLCR3 and Nymcel*3 (except
at 5%), rapid disintegration time of less than 60 seconds were
obtained. ~ Formulations containing Dj, corn starch and starch
150003  the disintegration time decreased when increase
concentration,

At compressional force of 1,500 kg,dependency of
prolonged disintegration time on concentration of D2 and NymcelCR3
at 5v level were minimized. For Ac-di-Sol'R3, ExplotabCR3,
Kollidon CLGR3 and NymceltR3, the rapid disintegration time of
less than 60 seconds were still observed. For corn starch and
Starch 1500CR8 the disintegration time still decreased when
increase concentration. It was noticed that the disintegration
time of DI and D2 Formulation at various concentrations (< 14
seconds) appeared to he almost identical.  The directly
relationship between compression pressure and disintegration time
of a-lactose monohydrate base formulations was found for Dt,D2,
corn starch and starch 1,500cR3,except D2 and corn starch at s
level which the inversely relationship presented.



83

(f) Water Uptake

Water penetration curves of various di integrants at
different concentrations in dibasic calcium phosphate dihydrate
tablets compressed at three compressional forces are shown in
Figures 29-40, and for a-lactose monohydrate tablets, these are
presented in Figures 41-52.  The efficiency of various
disintegrants on the initial rate of water penetration in both
diluent systems at different concentrations and compressional
forces are summarizd in Tables 26-27. The penetration of water
into tablets was classified according to type of disintegrant and
diluent as follows

1. DI
1.1 Water insoluble diluent

Effect of D on water penetration into
tablets prepared from directly compressed dibasic calcium
phosphate dihydrate at three compressional forces were compared
with other disintegrants as given in Figures 29-40. In
addition, the effect of compressional force are also shown in
Figures 53-55. At 05% concentration of D, the occurence of
water penetration didn't found. These figures depicts the
influence of compressional force on the penetration rate of water
into the tablets. It was clearly shown that an increase in
compressional force produced decrease in penetration rate of
water. Water uptake was markedly increased when increase amount
of D. From these figures, it was noticed that both increasing
compressional force and decreasing concentration of Dp the lag
time of penetration curve was increased.

1.2 Water soluble diluent
In the case of directly compressed
06-lactose monohydrate system, DI behaved in a similar way as
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Figure 29. Water penetration curves of various disintegrants at 0.5%
concentration in dibasic calcium phosphate dihydrate

tablets, compressed at 500 kg.
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Figure 30. Water penetration curves of various disintegrants at 1%

concentration in dibasic calcium phosphate dihydrate
tablets, compressed at 500 kg.
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Figure 31. Water penetration curves of various disintegrants at 2%
concentration in dibasic calcium phosphate dihydrate

tablets, compressed at 500 kg.
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Figure 321 Water penetration curves of various disintegrants at 5%
concentration in dibasic calcium phosphate dihydrate
tablets, compressed at 500 kg.
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concenbrabion in dibasic calcium phosphabe dihydrabe
bablebs, compressed ab 1000 kg.
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Figure 34 Water penetration curves of various disintegrants at 1%
concenbrabion in dibasic calcium phosphabe dihydrabe

bablehs, compressed ab 1000 kg.
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Figure 40 Water penetration curves of various disintegrants at kb
concentration in dibasic calcium phosphate dihydrate
tablets, compressed at 1500 kg.
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Figura 41  Water penetration curve of various di integrants at 0.5%
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Figure 42  Water penetration curve of various disintegrants at 1%

concentration in oc-lactose monohydrate tahlets, compressed
at 500 kg.



91
20 - —t— DT

—-B— 2
—+ ACPI-SGL
-V—CORN STARCH
—*_ EXPLOTAB

— KOLUDON CL
—«— NYMCEL
-A— STARCH 150

—

6
volume uptake? x163 (em)
-4 -
Q 1
1

o

20
40
100
100
140 -
160
180

time (seconds)
Figure 23 Water penetration curve of various di integrants at 2 %
concentration in OC-lactose monohydrate tablets, compressed
at 500 kg.
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Figure 47 Water penetration curve of various disintegrants at 2%

concentration in OC-lactose monohydrate tablets, compressed
at 1000 kg.

100 - ‘ —+ ]2

-e -
-X—AC—1-50L
-4 CORN STARCH

4+ —BPLOTAB
—— KOLUDON CL

—  NYMCEL
——STARCH 1500

volume uptake? x1G° (cm)®

Figure 48 Water penetration curve of various disintegrants at 5w

concentration in CC-lactose monohydrate tablets, compressed
at 1000 kg.
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Table 26
The Rak of Efficiency of Various Di integrants in Dibasic Calcium Phosphate
Dihydrate Tablets at Different Concentrations and Congressional Forces on the Initial
Rate of Water Penetration.

Force (K) D integrant
Concentrétion(X)

D Do Ac-di-Sol*1 Com Explotab*1 Kollicon Qi Nymeel'RL Starch

starch 1500'RL
N 05 - 5 2 3 4 1
10 4 5 3 1 T 2 6
20 4 5 1 3 T 2
50 5 6 2 1 4 3 T
000 05 - 5 4 2 3 1 6
10 5 6 2 - 3 4 1 I
20 5 6 1 8 2 3 4 I
50 5 6 4 1 2 1 3 8
B 05 - 5 1 4 3 2
10 5 6 1 2 3 4
20 5 6 1 1 4 2 3 -
50 5 6 2 1 4 1 3 8

- water penetration wes not ohserved.
1 the best efficiency
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Table 27
The Rark of Efficiency of Various Disintegrants inOt-Lactose Monohydrate
Tablets at Different Concentrations and Compressional Forces on the Initial Rate
of Water Penetration.

Force (K0) Disintegrant
Concentration()

Ac-di-Sol*" Com  Explotab'* KollidonCL  Nymeel<R) Starch

starch 15001*1
5 05 6 7 3 4 1 5 2 .8
10 5 7 3 4 2 6 1 8
20 5 7 1 8 3 4 2 6
50 5 7 1 6 2 3 4 8
1000 05 5 7 2 6 3 4 1 :
10 6 8 2 5 1 4 3 T
2.0 6 8 2 5 4 3 1 I
50 7 8 4 5 2 1 3 6
5 05 5 7 3 6 2 4 1 :
10 5 8 1 1 3 4 2 6
20 6 8 4 5 2 3 1 T
50 7 8 4 5 2 1 3 6

water penetration was not observed.
1 the best efficiency
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Figure 53  Effect of compressional forces on water penetration into
dibasic calcium phosphate cfihydrate tablets containing D

at % concentration as a function of time.
D500 kg, + 1000 kg, 0 1500 kg.
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Figure 54  Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing Dt

at 2 concentration as a function of time.
0500 kg, + 1000 kg, 0 1500 kg.
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dibasic calcium phosphate dihydrate system, that was an increased
incompressbonal force produced decreasing in water penetration
as shown in Figures 56-59. But, when the amount of DI increased,
the rate and extent of water uptake was slightly altered.
However, at 6 level, the different on rate and extent of water
uptake at three compressional forces became smaller than at lower
concentrations.  In addition, the lag time of penetration curve
still increased as increasing compressional force or decreasing
concentration of DI

2. 02

2.1 Water insoluble diluent
The  water penetration into  directly
compressed dibasic calcium phosphate dihydrate tablets containing
02 at three compressional forces are demonstrated in Figures
60-63.  As the same as in 01 system increase in compressional
force resulted in decreasing rate of water penetration and
increasing lag time (except for 02 5% at 1500 kg the penetration
was greater than at 1000 kg). Water penetration was also

markedly increased when increase amount of 02.

2.2 Water soluble diluent

The effect of 02 upon water penetration of
directly compressed a-lactose monohydrate system at three
compressional forces are shown in Figures 64-67. These figures
depicts the same behavior as water insoluble system in the
influence of compressional forces on water uptake.  However,
increase in concentration of 02 caused water uptake change in
different way from water insoluble system. On increasing 02
concentration the rate and extent of water uptake had tendency to
increase until at 2 level the reverse effect started to
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igure 56  Effect of compressions] forces on water penetration into

o(-lactose monohydrate tablets containing at  0.5%
concentration as a function of time. D 500 kg, + 1000 kg,
o 1500 kg.
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Figure 57  Effect of compressional forces on water penetration into
C-lactose monohydrate tablets containing Dt at 1w
concentration as a function of time..n 500 kg, + 1000 kg,
71500 kg.
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Figure 58  Effect of compressional forces on water penetration into
e<.-lactose monohydrate tablets containing D1 at 2%
concentration as a function of time, a 500 kg, + 1000 kg,
o 1500 kg.
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Figure 59  Effect of compressional forces on water penetration into

cC-lactose monohydrate tablets containing D at s

concentration as a function of time. D 500 kg, + 1000 kg,
0 1500 kg.
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dibasic calcium phosphate dihydrate tablets containing D2
at 0.5, concentration as a function of time.
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Figure 61  Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing D2

at 1% concentration as a function of time,
ab00 kg, + 1000 kg, 01500 kg.-
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Figure 62  Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing 2

at 2v. concentration as a function of time.
500 kg, + 1000 kg, o 1500 Kg.
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Figure 63 Effect of compressional forces  water penetration into
dibasic calcium phosphate dihydrate tablets containing D2

at sy, concentration as a function of time,
ab00 kg, + 1000 kg, o 1500 kg.
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Figure 65  Effect of compressional forces on water penetration into
of-lactose monohydrate tablets containing Da at 1%
concentration as a function of time, o 500 kg, + 1000 kg,
0 1500 kg.
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gure 66  Effect of compressional forces on water penetration into
o(.-lactose monohydrate tablets containing D2 at 2%
concentration as a function of time, n 500 kg, + 1000 kg,
0 1500 k.

volume uptake.2 xia3 (o

I ~
o = ¥ . A 1 ] . | ) 1 1 ) 1 1 T I 1

o 20 40 50 B0 100 120 140 160 180

time: (seconds)
Figure 67  Effect of compressional forces on water penetration into

o(-lactose monohydrate tablets containing D at 3%
concentration as a function of time, a 500 kg, + 1000 kg,
0 1500 kg.
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appedred.  The tendency to decrease in the and exten were mere
pronounced at Fb level.

3. AC-DI-SOLcr>
3.1 Water insoluble diluent

Water penetration behaviors of tablets
prepared from dibasic calcium phosphate dihydrate and Ac-di-SolfR3
are shown in Figures 68-71. Addition of Ac-di-Sol£R3 obviously
increased penetration rates and decreased lag time. On the other
hand, increasing compressional force resulted in decreasing
penetration rates. However, at the concentration of more than 1%
the different in penetration rate at various compressional forces
were slightly. Sometimes the greater the extent of water uptake
at higher compressional force may presented than the lower ones.

3.2 Water soluble diluent

In the case of directly compressed a-lactose
monohydrate  system, compressional force exerted different
influence on water penetration whereas water uptake tended to
increase as compressional force increased as shown in Figures
72-75.  The previously mentioned effect was obvious at the
concentration of greater than 1% At all of the compressional
forces studied, the higher the concentration of Ac-di-Sol(R3 the
greater the rate of water uptake. However, the change in rate
and extent of water penetration were small, as compared with
water insoluble system.

4, Corn starch
4.1 Water insoluble diluent
The water penetration into dibasic calcium
phosphate dihydrate tablets containing corn starch when directly
compressed at three compressional forces are demonstrated in
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~gure 68 Effect of compressional forces on water penetration into
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Figure 69  Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Ac-di-Sol at 1 concentration as a function of time

500 kg, + 1000 kg, 0 1500 kg.
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~gure 70  Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Ac-di-Sol at 2% concentration as a function of time
a 500 kg, + 1000kg, o 1500 kg.
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Figure 71 Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Ac-di-Sol at %6 concentration as a function of time.
Q500 kg, + 1000kg, 0 1500 kg.
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.lgure 74 Effect of compressional forces on water penetration into
0(.-lactose monohydrate tablets containing Ac-di-Sol at 2%
concentration as a function of time, a soo kg, + 1000 kg,

1500 k.
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Figure 75  Effect of compressional forces on water penetration into

os-lactose monohydrate tablets containing Ac-di-Sol at b5v

concentration as a function of time. I soo Kg, + 1000 Kg,
G 1500 kg.
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Figures 76-77. Ab 0.5 and % concenbrabion of corn sharch, waber
penebrabion was nob found ab all condibions sbudied. Ab 26 level
of corn sharch, waber penebrabion rabe of bablebs compressed ab
500 kg was higher bhan bhose compressed ab 1,000 and 1,500 Kg.
However, ab %6 level, bhose which compressed ab 1,000 kg show
higher rabe bhan ab 500 kg. As bhe concenbrabion of corn sharch
increased from 2 to 5X, bhe rabe of waber upbake also increased
whereas lag bime showed bendency bo decrease.

4.2 Waber soluble diluenb

The resulbs of waber penebrabion for
a-lachbose monohydrabe and corn sbarch bablebs direchly compressed
ab bhe bhree compressional forces are shown in Figures 78-81. Ab
bhe concenbrabion of corn sharch < 2% waber upbake decreased on
increasing compressional force. The reducbion in  magnibude of
differenb in rabe and exbenb of waber upbake ab various
compressional forces were found as concenbrabion of corn sharch
approched Fo level. Surprisingly, ab 57 level, bhe magnibude of
waber upbake ab 1,500 kg compressional force appeared bo be bhe
highesb. The lag hime was also reduced as concenbrabion of corn
sbarch was added.

5. EXPLOTABcr>
5.1 Waber insoluble diluenb
The resulbs of waber penebrabion inbo
direchly compressed dibasic calcium phosphabe dihydrabe bableb
wibh Explobab--s as disinbegranb ab bhree compressional forces
are demonsbrabed in Figures 82-85. These figures indicabed bhe
inversely effech of compressional force wibh reiabed ho waber
penebrabion rabe ab 0.5 and 2% concenbrabion of Explobab£R3. Bub
ab higher concenbrabion bhis effech become slighbly. I was
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Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
corn starch at 2% concentration as a function of time,
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Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
corn starch at %o concentration as a function of time.
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05% concentration as a function of time,
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B concentration as a function of time.
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Figure 81  Effect of compressional forces on water penetration into
o(-lactose monohydrate tablets containing corn starch at

54 concentration as a function of time,
n500 kg, + 1000 kg, 0 1500 kg.
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Explotab at % concentration as a function of time,
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noticed that rate and extent of water uptake were strongly
increased when increase the amount of Explotab™*3.

5.2 Water soluble diluent

- For et-lactose monohydrate and ExplotabtR>
system, the results are shown in Figures 86-89. At 057, level of
ExplotabCR3, the rate of water uptake decrease as compressional
force increased.  On increasing amount of ExplotabC3 in
formulation, tablets which compressed at high compressional force
tended to raise rapidly in rate and extent of water penetration,
while those which compressed at 500 kg had tendency to decline.
For example, the results of water penetration at 05% level were
opposite from at o level. As the same as water insoluble
system, water uptake increased on increasing concentration of
Explotab1R3.

6.  KOLLIDON Clcr>
6. 1 Water insoluble diluent
The influences of Kollidon CLtR> on the
water penetration into dibasic calcium phosphate dihydrate
tablets directly compressed at various compressional forces are
shown in Figures 90-93. At 05% concentration the order of water
penetrations as a function of compressional force are 1000 -
500 > 1500 kg. However, at > Boconcentration the order become :
1000 > 1500 > 500kg, respectively. It was obviousthat at s
Kollidon CLGR3 the effect of compressional force onthe rate of
water penetration was minimized.

6.2 Water soluble diluent
In the case of a-lactose monohydrate
containing  Kollidon  CLtR3 directly  compressed at three
compressional forces, the water penetration curve are shown in
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Figure 86.  Effect of compressional forces on water penetration into

c*-lactose monohydrate tablets containing Explotab at 05%
concentration as a function of time. 0 500 kg> + 1000 kg,
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Figure 87. Effect of compressional forces on water penetration into

c"-lactose monohydrate tablets containing Explotab at 1%
concentration as a function of time D500 kg, + 1000 kg,
01500 k.
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Figure 88. Effect of compressional forces  water penetration into
©(-lactose monohydrate tablets containing Explotab at 2%
concentration as a function of time, 0 500 kg, + 1000 kg,
0 1500 kg.
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Figure 89. Effect of compressional forces on water penetration into
©(-lactose monohydrate tablets containing Explotab at %
concentration as a function of time.”a 500 kg, + 1000 kg,
0 1500 kg.
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<rigure 90. Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Kollidon CL at 0.5% concentration as a function of time.
D500 kg, + 1000 kg, 0 1500 kg.
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Figure 91. Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Kollidon CL at Bbconcentration as a function of time.
D500 kg, + 1000 kg, 0 1500 kg.



volure uptake* X 3 (cme

0 20 40 60 80 100 120 140 1680 180

time (seconds)

=igure 92, Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Kollidon CL at 2% concentration as a function of time.
0 500 kg, + 1000 kg, $ 1500 kg.
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Figure 93. Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Kollidon CL at b concentration as a function of time.
0 500 kg, + 1000 kg, <1500 kg.
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Figures 94-97. In general, it seemed that water uptake was
directly related to compressional force except at 05% level.
This effect was more‘pronounced at higher concentration of
Kollidon CLtrs and the higher compressional force showed higher
rate of water uptake. As concentration of Kollidon  Clcrs
increased, water uptake at all compressional forces was gradually
increased.

7. NYMCELi+3
7.1 Water insoluble diluent

The results of water penetration  for
dibasic calcium phosphate dihydrate tablets containing Nymcelcrs
when directly compressed at three compressional forces are
demonstrated in  Figures 98-101 .  The water penetration rate
decreased with increasing compressional force, especially at
compressional force of 1,500 kg the rate of water- uptake was
slowed and had long lag time. However, at higher amount of
NymcelCR3, the influence of compressional force on lag time was
hindered by the strongly increase in water uptake rate.

7.2 Water soluble diluent

In the case of a-lactose monohydrate
system, compressional  force exerted influence on  water
penetration rate in the similar fashion to Kollidon CLirs as seen
in Figures 102-105. The higher the concentration of Nymcel =3
adding, the better the rate and extent of water uptake (except at
Fo level). It was obvious that higher compressional force
resulted in higher rate of water uptake. At S concentration,
however, the rate of water uptake became smaller as compared with
other concentrations.
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-~ 94, Effect of compressions] forces on water penetration into
0(.-lactose monohydrate tablets containing Kollidon CL at

0.5% concentration as a function of time.
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Figure 95. Effect of compressional forces on water penetration into
0(.-lactose i monohydrate tahlets containing Kollidon CL at

1% concentration as a function of time,
a 500 kg, + 1000 kg, o 1500 kg.
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Figure 96. Effect of compressional forces on water penetration into'
0<.-lactose monohydrate tablets containing Kollidon CL at
2/, concentration ~as a function of time,
a 500 kg, + 1000 kg, o 1500 kg.
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Figure 97.  Effect of compressional forces on water penetration into
o(-lactose monohyclrate tablets containing Kollidon CL at
1° concentration as a function of time,
a500 kg, + 1000 kg, o 1500 kg.
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Figure 100 Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Nymcel at 2 concentration as a function of time.
° 500 kg, + 1000 kg, 01500 kg.
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Figure 101. Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Nymcel at S concentration as a function of time.
D500 kg, + 1000 kg, <1500 kg.
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Figure 102. Effect of compressional forces on water penetration into
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concentration as a function of time. 500 kg, + 1000 kg,
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Figure 103  Effect of compressional forces on water penetration into
of-lactose monohydrate tablets containing Nymcel at 1%
concentration as a function of time.0 500 kg, + 1000 kg,
o 1500 Kg.
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Figure 104. Effect of compressions! forces on water penetration into
of-lactose monohydrate tablets containing Nymcel at 2%

concentration as a function of time, 0 s00 kg, + 1000 Kg,
o 1500 Kg.
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Figure 105. Effect of compressions! forces on water penetration into

0C-lactose monohydrate tablets containing Nymcel at sy,

concentration as a function of time, a 500 kg, + 1000 kgj
0 1500 kg.
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8. STARCH 15001"3
8.1 Water insoluble diluent

The effect of starch 1500tR) wupon water
penetration of directly compressed dibasic calcium phosphate
dihydrate system at three compressional forces are shown in
Figures 106-109. At 0.5X concentration of starch 1500CR3, the
occurence of water penetration was not found. As well as other
disintegrants mentioned before, the rate of water uptake was
influenced by compressional force, especially at 1500 kg the
water uptake didn't occur until at higher concentration of 4
level.  Incorporation of more concentration of starch 1500tR3
into dibasic calcium phosphate dihydrate tablets had slight

effect on water penetration rate.

8.2 Water soluble diluent

For “-lactose monohydrate system, starch
1500(R> hehaved in the similar way to water insoluble diluent as
shown in Figures 110-113 At 0.5% concentration of starch 1500tR>,
water penetration was not observed at compressional forces of
1,000 and 1500 kg. Water uptake still depend inversely on
compressional forces.However, at high concentration the magnitude
of difference of water uptake among various compressional forces
was slightly.In addition,effect of concentration of starch 1500(R3
on water penetration rate in a-lactose monohydrate system was
more pronounced than in water insoluble system.

The Evaluation of Hydrochlorothiazide Tablets

Hydrochlorothiazide  tablets, prepared by  direct
compression using dibasic calcium phosphate dihydrate as diluent
and Dt, D2, Explotabcrs and corn starch as disintegrant, were
observed for their physical properties as follows  (a) weight
variation  (b) thickness (c) hardness (d) friability  (e)
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Figure 106. Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing

Starch 1500 at 05% concentration as a .function of time.
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Figure 107/ Effect of compressional forces on water penetration into
dibasic calcium phosphate dihydrate tablets containing
Starch 1500 at 1% concentration as a function of time.

© 500 kg, + 1000 kg, 0 1500 kg.
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Figure 112. Effect of congressional forces on water penetration into
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2% concentration as a function of time.
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content uniformity (f) disintegration time and (g) dissolution
of tablets. Data from these measurements are shown in Tables
28-29 and Figures 114-11s.

(a-d)  Weight variation, Thickness,  Hardness and

Friability.

The average value and standard deviation of
weight, thickness and hardness for hydrochlorothiazide tablets are
shown in Table 28. In all cases, weight variation of tablets
were well within the limit of USP standard. For thickness, the
significant difference was not found among formulations.  The
hardness of tablets were found to be in the range of 71 1 kg.
The friability of tablets were within acceptable Limitted (< ).

(e) Content Uniformity of Tablets
The results of average content, standard deviation
and percent labelled amount of hydrochlorothiazide tablets
containing different di integrants are shown in Table 29. In all
cases, content uniformity of tablets were well within the limit
of USP standard.

(f) Disintegration time of Tablets

The disintegration time of hydrochlorothiazide
tablets are shown in Table 28. For all formulations,
disintegration time were reduced significantly from the control
and from the formulations containing starch which showed no
disintegration after 30 minutes. Increasing concentration of D1
and D2 from 1 to 26 obviously reduced disintegration time
whereas no significant difference was found for ExplotabCH
formulations. At both 1 and 26 concentration, the disintegration
time of D2 was slightly shorter than Dt.



Table 28

Physical Properties of Hydrochlorothiazide in D ibasic Calcium Phosphate Dihydrate Tablets Containing D4, De, Com starch and Explotab*

at 1 and 2% as Disintegrants.

Disintegrant

) Corn starch ExplotabtR>

1 2 1 2 1 2 1 2
356.1 350.8 351.8 352.3 352.4 351.6 3544 354.5 354.9
(0.011) (0.006) (0.008) (0.034) (0.018) (0.012) (0.076) (0.006) (0.005)
thickness(mm.) 3.226 3.157 3.216 — 3.250 3.213 3.189 3.200 3.210
(0.011) (0,006) (0.008) (0.034) (0.018) (0.012) (0.076) (0.006) (0.005)
hardness(kg.) 6.73 7.58 6.42 7.28 6.21 6.86 6 .64 7.69 7.03
(0.36) (0.50) (0.52) (0.34) (0.46) (0.46) (0.65) (0.23) (0.86)
% friability 0.38 0.31 0.29 0.31 0.34 0.37 0.20 0.34 0.35
disintegration >30m .in 778.33 123.83 611.67 102.5 >30min >30ain 45.5 45.8
( ALL ) (605-1,080) (90-143) (410-1,050) (87-108) ( ALL ) ( ALL ) (37-55) (35-60)

9¢T
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Tablets

1 and 2% as D isintegrants.

%

labelled amount

(range)

101.24

(97.55-105.88)

100.55
(97.00-105.33)
100.57

(98.10-103.17)

101.78
(97 55-105.14)
101.88

(93.90-1C5.33)

99.50
(94 .45-103.88)
100.17

(96.45-104.43)

101.19
(96.45-104.98)
100.40

(96.64-104.43)

*
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Figure 114. Dissolution Profiles of hydrochlorothiazide tablets
containing 17 of disintegrant : D01, +12, 0 corn
starcn, A Explotab.
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Figure 115. Dissolution Profiles of hydrochlorothiazide tablets
containing 2o of disintegrant Qu1,+ 12, 0 corn

starch, A Explotab.
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(g) Dissolution of Tablets

The dissolution curve of hydrochlorothiazide tablets
containing different di integrants in 0.1 N. hydrochloric acid
are presented in Figures 114-115. The highest dissolution rate
was found for tablets containing Explotab'*3 followed by Dt or D2
and corn starch. At 1% concentration, the dissolution of D2 was
higher than that containing D . However, at 2% level, no
significant difference in efficiency between D1 and 2 have been
observed.  As concentration of disintegrant increased, the
increasing in dissolution rate was obtained except for corn
startch, which showed no significant difference from control
formulation as shown in Figures 114-115. The results indicated
that the dissolution of hydrochlorothiazide tablet containing
Explotab 1 or X and Dt or D2 2% were well within acceptable
limit of USP standard (not less than 60% dissolved within 30
minutes).

The Evaluation of PyridoxIne hydrochloride Tablets

Pyridoxine hydrochloride tablets prepared by direct
compression using dibasic calcium phosphate dihydrate as diluent
and D, D2, Explotab'*3 and corn starch as disintegrant were
observed for their physical properties as follows (a) weight
variation (b) thickness (c) hardness (d) friability (e) content
unitormity (f) disintegration time and (g) dissolution of
tablets.  Data from these measrements are shown in Tables 30-31
and Figures 116-117.

(a-d) Weight variation, Thickness, Hardness and Friability

The average value and standard deviation of

weight, thickness and hardness for pyridoxine hydrochloride
tablets are shown in Table 30. In all cases weight variation of
tablets were well within the limit of USP standard.  For



Table 30

Physical Properties of Pyridoxine Hydrochloride in Dibasic Calcium Phosphate Dihydrate Tablets Containing 1,De, com starch and ExplotabtH>

at 1 and 3% as D isintegrants.

D isintegrant - D1 Com starch Explotab<B>

% . 1 2 1 2 1 2 1 2
weight (mg.) 348.5 358.0 356.7 351.2 359.7 353.5 354.8 353.3 359.1
<+ S.D ) (6.1) (1.4) (1.3) (1.0) (1.5) (1.9) (3.3) (1.4) (1.8)
thickness(mm.) 3.112 3.241 3.191 e i 3.216 3.213 3.185 3.052 3.237
(+ $.D.) (0.303) (0.008) (0.007) (0.014) (0.011) (0.009) (0.021) (0.672) (0.019)
hardness(kg.) 6.36 6.75 7.12 6.83 6.79 6.62 7.21 6.40 7.04
(+ S.D ) (0.73) (0.26) (0.59) (0.29) (0.35) (0.78) (0.62) (0.61) (0.62)
%friability 0.48 0.44 0.38 0.42 0.39 0.47 0.44 0.40 0.36
disintegration time >30min 172.00 123.67 190.33 114.17 >30min >30min 113.83 71.67

((sec ) d

(range ) (160-185) (120-135) (166-206) (102-120) (110-123) (65-80)

0rT
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thickness, the significantly difference was nob found among
formulations.  The hardness of tablets were found to be in the
range of 7 £ 1kg. The friability of tablets were within
acceptable limibted (< 1%).

(e) Content Uniformity of Tablets
The results of average content, standard deviation
and percent labelled amount of pyridoxine hydrochloride tablets
containing different disntegrant are shown in Table 31. In all
formulations, content uniformity were well within the limit of
USP standard.

(f) Pi integration time of Tablets

The disintegration time of tablets are shown in
Table 30. For all cases except for corn starch formulations,
disintegration time of Tablets were reduced significantly from
the control formulation which showed  disintegration after 30
minutes.  Explotab™5 showed much more effective in causing
disintegration  than  other disintegrants. On increasing
concentration'of disintegrant from 1to 2% caused disintegration
time decreased signifcantly. However, it was ohserved that the
disintegration time of Dt containing tablets are approximately
the same as those containing D2 and the results are in agreement
with the dissolution data as given in Figures 116-117.

(g) Dissolution of Tablets
The dissolution curves of pyridoxine hydrochloride
tablets containing different di integrants in dilute hydrochloric
acid (L in 100) are presented in Figures 116-117.  Dissolution
curve of ExplotabcR5, D1 and D2 formulations at 26 level were
found slightly different by Explotab™’ formulation possesed
higher rate than those containing Dt and D2- At 16 level no
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Table 31

Content Uniformity and Percent Labelled Amount of Pyridoxine Hydrochloride Tablets

Containing DIf Dj4 Corn starch and Explotab<R> at 1 and 2% as Disintegrants.

Disintegrant content(mg.) % labelled amount
X + S.D. (range)
Blank 22.78+0.BO 108.0
(103.6-111.8)
1* 22.41+0.97 106.7
D1 (96.6-112.1)
2% 21.71+0.80 103.4
(96.6-108.3)
22.37+0.97 108.5
(97.7-113.5)
2% 21.37+0.42 101.8
1 (99.4-106.1)
1% 21.98+0.84 104.7
Com Starch (99.1-111.3)
2% 21.90+0.81 104.3
(97.5-108.3)
1X 21.07+0.63 100.3
ExplotahtR> (96.9-106.3)
2% 21.70+0.80 103.3

(97.2-108.0)

# average from 10 tablets
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Figure 116. Dissolution Profiles of pyridoxine hydrochloride
tablets containing IX of disirtegrants : QDj, + DI,
A corn starch, AExplotab.
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Figure 117. Dissolution Profiles of pyridoxine hydrochloride
tablets containing 26 of disintegrants :CIDL, + D2,
o corn starch, A Explotab.
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different in dissolution rate among various formulations have
been observed. On increasing concentration of di integrants from
1 to 2% the increasing in dissolution rate could be clearly
seen. In contrast, tablets containing corn starch both 1 and 2%

level showed no improvement in dissolution rate as compared with
control formulation.
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