
CHAPTER III

RESULTS

P h y s ica l P ro p e r t ie s  o f  D urian Rind E x tr a c t  (Di t D_ ) and V ario u s 
P is  in te g r a n ts

(a ) P a r t i c l e  S ize  and Shape
Photom icrographs o f  v a r io u s  d is  in te g r a n t s  in  

d i f f e r e n t  m a g n if ic a tio n  a re  shown in  F ig u re s  6-13. The g e n e ra l 
s iz e  and shape o f  in d iv id u a l  p a r t i c l e  cou ld  be o b se rv ed . 
P a r t i c l e s  o f  d u r ia n  r in d  e x t r a c t  D1 and D2 p o ssessed  f i b e r - l i k e  
shape and a re  th e  same as A c -d i-S o lcR3, K o llid o n  c l ' 143 and 
N ym cel'R>. In c o n t r a s t ,  co rn  s t a r c h ,E x p lo ta b 'R3 and s t a r c h  1500CR3 
p o ssessed  an o v o id a l - l ik e  shape .

P a r t i c l e  s iz e  d i s t r i b u t i o n s  o f  v a r io u s  d i s i n t e g r a n t s  used  
in  t h i s  s tu d y  were an a ly sed  by M alvern P a r t i c l e  S iz e r .  
H istogram s fo r  th e  p a r t i c l e  s iz e  d i s t r i b u t i o n s  and i t s  cu m u la tiv e  
p e rc e n t  u n d e rs iz e  a re  shown in  F ig u re s  14-21, r e s p e c t iv e ly .  The 
d a ta  fo r  av erage  p a r t i c l e  s iz e  and s p e c i f i c  s u r fa c e  a re a  o f  th e s e  
d i s i n te g r a n t s  a re  a ls o  summarized in  T able 5. The r e s u l t s  
in d ic a te d  th a t  p a r t i c l e s  o f  D2 a re  la r g e r  th a n  Dt .

The average  p a r t i c l e  s iz e (d v s )  d e c re a se s  in  th e  fo l lo w in g  
o rd e r  ร D3 > D1 > K o llid o n  CLtR3 > N ym cel'R3 > s t a r c h  1500CR3 
> E x p lo ta b 'R3 > A c -d i-S o lCR3 > co rn  s t a r c h .  S p e c if ic  s u r f a c e  
a r e a ,  on th e  o th e r  hand, showed th e  re v e r s e  in  o rd e r  from  th e  
d a ta  g iv en  above.
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FIGURE 8 PHOTOMICROGRAPHS OF CORN STARCH

FIGURE 9 PHOTOMICROGRAPHS OF EXPLOTAB
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FIGURE 10 PHOTOMICROGRAPHS OF STARCH 1500

FIGURE 11 PHOTOMICROGRAPHS OF KOLLIDON CL
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S iz e
n ie ro n s

5 54 .0
4 87 .0  42Ô.Ôรีแ. 6
3 12 .0
2 70 .0
233 .0  20L0-17iÔ-

4 3 .0
129.0
iïï.ofê .|
8 2 .7  
7 1 .4 ’
s i .S

under
100.0 1ÔÔ.6 1 66.6 Î66.6

1•รุ!!รุ57. รี 
4 7 'รี- ià. I •31.1 
ร ีร ฺ. ร ุ 21.6 
16.4

R esu lt 50urce=  -V
Record No, =

F ocal le n g th  = 300 «01. 
E xperim ent ty p e  p i a 
V oluae d i s t r i b u t i o n  
Bean le n g th  = 1 0 .0  an . 
O b scu ra tio n  =0.1263 
ÿ o lü â é  çône. = _ 0 .พ ุ๊72 %
a ô i f f .  = 3 .40

indp
D <v,0.5) : = '1 3 3 .8  UM 
จิ V 0 .9  = 2 4 2 .3  unÔ y’o 1) f 4§. ! น!»
D(4 3) - -  133.4  UM
จ ิ(ร ี; 2) = § 7 .0  ui»
Span ะ. 1 .5
Spec, s u r f ,  a re a  

0 .0 75 0  s q . a . / c c .

F ig u re  14. H istogram  fo r  th e  p a r t i c l e  s iz e  d i s t r i b u t i o n  and 
c u m u la tiv e  p e rcen t u n d e rs iz e  o f  d u r ia n  r in d  e x tra c t»  D1
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S iz e 2 % S iz e - % R e su lt 5ouree=
» ic r o n s : u nd er in  band M icrons u nder in  band Record No. =

F ocal le n g th  = 300 รพ. 
E x p e ria e n t ty p e  p ia  
V oluae d i s t r i b u t io n5 6 4 .0

4 8 7 .0
5 100 .0

9 9 .9
0 .1 .
0 .7

53.1
4 5 .8

8 .9
7 .3

1 .5
1 .2

420. Ô ; 3 9 .2 2 .3 3 9 .5 6 .1 0 .3 Beau le n q th  = 10 .0  a n .
3 62 .0 9 6 .9 4 .7 34.1 5 .2 - 0 .8 O b scu ra tio n  =0.1310
3 12 .0 * 9 2 .2 7 .8 29.4 4 .4 ■ 0 .6 Volume Cone. = 0 .0437  *
2 7 0 .0 84! 4 1 1 .7 25 .4 J . 7 0 .6 Log! B i f f .  =4.21 

Model indp2 3 3 .0 2 -73. ร • 1 3 . 8 2 L 3 3 .2 0 .5
.2 0 1 .0 ; 59.0- 1 3 .2 18.3 --  2 .7 . 0 .4
1 73 .0 2. 4 5 .3 9 .5 IS. 3 Ï . 3 - 0 .3 • D(v, 0 .5 )  = 182.0- พ»

- 149 .0 2 36 .4 5 .6  - 14.1 2 .0 0 .3 D(v, 0 .9 )  = 237. J  ua -
129.0 2 3 0 .8 4 .3 12.1 " 1 .5  ' 0 .3 ' D iv io . 1) ' = - .5 3 .9  ua
111.0 2 '2 5 .3 5 .5 10.5 1.4 0. J DC4,3) = 178.3 น/*
9 5 .9 2 2 0 .4 4 .9 " 9 .0 ' 1.1 o i r Dio, 2) = 1 2 0 . 5 ua

.8 2 .7 2 15 .5 . 3 .0 7 .8 0 .3 0 .2 Sparr = 1 . 3
71.4 2 13.5 1 .9 6 .7 • 0 .7 0 .2 Spec. s u r f ,  a rea

•6 1 .6 ะ l o i s 1 .7 - ’ 5 .8 0 .5 0.0671 s q . s . / c c .

F ig u re  15. H istogram  fo r  th e  p a r t i c l e  s iz e  d i s t r i b u t i o n  and 
cu m u la tiv e  p e rc e n t u n d e rs iz e  o f d u r ia n  r in d  e x t r a c t ,  D2
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S iz e  ะ % Size % R esu lt source=
l i e r o n s  ï u nd er in  band lie ro n s under in  band Record No. =

118 .4  ะ 100 .0 1 .5 11.1 11.1 1.4 E x p e rise n t ty p e  o i l
102.1 ะ 8 8 .5 j !9 8 .8 â !â 1 .7 Voluse d i s t r i b u t io n
as ! 1 ะ 9 4 .7 5! 6 a! 3 a !o 1 .8 B eal le n q th  = 2 .2  S3.
7&!o : 89.1 &!s 7 .2 6 . 2 , Ü 1 O b scu ra tio n  =0.1598
ธ์ร! 6 : 82!6 8 .7 8 .2 5.1 0 .7 Voluse Cone. = 0.0546 %
5 6 .6  ะ 7 5 .9 6! 4 s !3 4.4 0 .8 Log. D if f . =3.10
4 8 .8  ะ 69!6 6! 2 4! 6 3.8 o ! s Model indp
4 2 .1  ะ 6 3!4 8 . 7 4 !o 3! 2 o!9
3 6 .3  : 5 6 .7 7 . 8 3! 4 2! 3 i ! o D (V, 0 .5 )  = 3 2 .0  us
in !  3 ะ 4 8!8 3! 8 3 .0 1 .3 o !a D iv io !9) = 7 7 .7  US
2 7 .0  : 4 0 .0 9 .0 2! 6 0 .5 o !5 D iv io . 1) = 9]9  นริ
2 3 .3  : 31 !o 8 . 2 2 .2 o ! i o ! i 0 (4 ,3 )  = 38! 5 น3
2 0 ! l  ะ 22!9 5 . 8 L 9 o ! i o !o DÛ, 2) = 23! 1 u ï
1 7 .4  ะ' 17.1 3 .1 l!& o !o 0.0 Span = 2 .1
15แ 0 ะ 14] 0 1 .8 Ü 4 o !o o !o Spec. s u r f ,  a re a
12] 9 ะ l i ] 4 1 .3 Ü 2 o !o 0 .2944 s q . s . / c c .

Figure 16. Histogram for th e p artie l©  siz© d is tr ib u t io n  and
cum ulative percent u n d ersize  o f A c-d i-Sol
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13
P a r t i c l e  s i z e  ( u s ) .

20

i 3

m

S iz e
s ic r o n s u n d er

% : S ize  
in  band: l i e r o n s u nder

*
in  band

118.4 100 .0 0 .0 11.1 12.7 4 .7
102.1 100 .0 0 .0 9 .6 8 .1 2 .9
88.1 100 .0 0 .3 8 .3 5 .1 1 .2
7 6 .0 9 9 .6 0 .8 7 .2 Ï A 1 .0
6 5 .6 9 3 .8 1 .4 6 .2 2 .8 0 .5
5 6 .6 9 7 .4 2 .3 5 .3 2 .3 0.H
4 8 .8 9 5 .1 3 .6 4 .6 1.9 0 .5
42 .1 9 1 .4 5 .5 4 .0 1 .4 0 .4
3 6 .3 8 6 .0 7 .8 3 .4 1 .0 0 .1
3 1 .3 73.-4 9 .9 3 .0 0 .9 0 .1
2 7 .0 6 8 .2 11.1 2 .6 0 .8 0 .1
2 3 .3 5 7 .2 11.4 2 .2 0 .8 0 .1
20 .1 4 5 .8 10 .3 1.9 0 .6 0 .0
17.4 i 5 .5 9 .0 1 .6 0 .6 0 .1
1 5 .0 2 6 .5 7 .6 1 .4 0 .5 0 .2
12.9 13.9 6 .1 1 .2 0 .3

R esu lt source®
Record No. 1 =

F ocal le n g th  = 63 30. 
E x c e r ia e n t ty p e  p i l  
m u s e  d i s t r i b u t i o n  
Beaa le n g th  = £ .2  33.
O b scu ra tio n  =0.1567 
ÿ o lu ie~ çq n e . = 0 .0416  % 
Log. D if r . =3 .10  
Model indp
p tv .o . 5) = 2 1 .2  น3
P V, Ô.9) = 4 0 .3  U1
5 V Ô 1) = 10 .3  นิร
D (4 ,3 ) = ÇJ. 2 us
D (3,2) = 10.3  UÏ
Span = 1 . 4  
Spec. s u r f .  a re a  

0 .3826  รชุ. 3 . /c e .

F ig u re  17. H istogram
cu m u la tiv e

for  th e  p a r t ic le  s iz e  d is tr ib u t io n
percent u n d ersize  o f corn starch

and

)
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41 18 183 1883
P a r t i c l e  s i z e  ( l i b ) .  1 § j |

S iz e i S ize % R esu lt so u rc e 3
l i e r o n s u nd er in  band s ic ra n s under in  band Record No. 3 

Focal le n g th  3 63 Hi. 
E x p e riae n t ty p e  p i l  
V oluie d i s t r i b u t i o n118.4 1 00 .0 0 .0 11.1 2 .6 0 .0

102.1 loo! 0 0 .1 §!& 2.6 o!o
as! 1 99! 3 2 .3 ร !3 2! 5 5; 4 Beaa le n g th  3 2 .2  Hi. 

O b scu ra tion  =0.165176! 0 97! 0 4! 8 7 .2 2 .1 o!5
65! 6 92! 2 e ! l &!a 1.6 o!2 Voluae Cone. 3 0โ0740 i
5&!& 84! 0 12! 3 5! 3 Ü 4 o il Log. D iff . =4.80 

Model indp4a! 8 7 1 .7 14! 7 4; 6 Ü 3 o!i
42! 1 57! 0 14! 4 4Ü) Ü 2 0 .2 D (v ,0 .5 ) 3 3 9 .3  U136! 3 42! 6 1 1 .5 3! 4 l!o o il
3 1 .3 31 ! l 8 .1 3 !o o!9 0 .1 D (v ,0 .9 ) 3 6Ë!5 UÏ
27! 0 2 Ü 0 &! 3 e!& o!a o il D(v oil) 3 19!6 Ü1
2 2 . 3 1 6 .7 5! 8 2 .2 0 . Ï o!a 5 (4 ,3 )  3 39! 3 U3
so il io!a 4! 6 L 9 o!& o!o 5(3 2) 3 3j ! e  u*
17! 4 6 .2 2! 9 i!& o!& 0.1 Span 3 l ! l
15! 0 3! 3 0.6 1! 4 o!s 0.1 Spec. s u r f ,  a re a
12! 8 2 .7 o!l Ü2 o!3 0 .2317 s q . i . / c c .

F ig u re  18. H isto g ram  f o r  th e  p a r t i c l e  s iz e  d i s t r i b u t i o n  and.
cu m u la tiv e  p e rc e n t u n d e rs iz e  o f E xplo tab
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Size : % ะ Size ะ i«Serons ะ under in band: Bicrons ะ under in band
1 8 8 .0  : 100 .0 3 .2
1 6 2 .0  : % .8 3 .0
1 4 0 .0  : 8 8 .9 1 0 .7
1 2 1 .0  : 78.1 1 2 .0
104 .0  : 66.1 10. i
83. 9 ะ 5 5 .8 7 .5
77. ริ ะ 4 8 .0 5 .0

. 6๐ .3  'ะ 43 .3 i . 3
5 7 .7  : i s .  4 .4 .2

‘4 3 .3  : i s .  2 5 .0
4 2 .3  ะ io ,2 4 .3
ร ิ7 . 1 ะ 25 .4 4 . 4
i i . o  : 2 1 .0 i . 3
2 7 .0  : 17.1 i . 6
2j . 8 : l i . 5 3 .3

■ 20.5 : 10 .2 2 .9

17.7 7.4 2.015.3 5.4 1.2l i .2 4.2 1.011.4 i. 1 1.09.8 2.1 0.38.5 1.3 0.67. i ,0.7 0.46.3 0.3 0.25.4 0.1 0.14.7 0.0 0.0..4.1 ■ 0.0 - 0.0i.5- 0.0 0.0i.o 0.0 0.0■ 2.6 0.0 - 0.02.2 0.0 0.01.3 0.0

R esu lt source=
Record No. =

F ocal le n g th  = 100 m .  
E x p eriae n t ty p e  p ia  

•V oluse d i s t r i b u t i o n  . 
Bean le n g th  = 10.0 Bar. 
O b scu ra tio n  =0.1034 
Volume Cone. = 0.C166 % 
Log. D if f . =5.27 
Model indp
DÇv.O.K = SÇ.7 ua

. 0 ( v , 0 . § )  = 142. รุ่ uaô(v.ô.l) ■ = io.i นิโ*' DÏ4,i) ■ = 7§.§ U3
0(3 ,21  -ทุ = 48 .4  ua

■  Sgari ■ = 1 .5  
"Spec. ■ s u f f i  a rea  

0. l i4 4  s q .r j . / c c .

F ig u re  19. H istogram  fo r  th e  p a r t i c l e  s iz e  d i s t r i b u t i o n
cu m u la tiv e  p e rc e n t u n d e rs iz e  o f K ollidon  CL

and
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SizeMicrons • under *in band Bicrons urider %in band
1 83 .0 • 100 .0 2 .0 1 7 .7 4 .3 1 .3
162 .0 a 9 8 .0 s ! l 1 5 .3 Ü 1 i!i
140 .0 • 9 3 .0 7 .3 1 3 .2 ■2 .0 - 0 .5
1 21 .0 I 85! 7 a! 8 11-4 Ü 5 0 .2
104.0 J 76! ริ a! 7 ร ิ! a 1 .2 0 .3
รริ. 3 * 63! 2 a! 2 a! 5 0 .9 0 . Ï
7 7 .5 ; 6o!o 7! 2 7.3 0 .5 0 .3
6 6 .3 * 52! a Ü 4 6 :3~ 0 .2 0 .0
5 7 .7 2 46! 4 5! 6 5! 4 0 .2 0 .2
4 3 .3 2 4o!s 5 .3 4! 7 0 .0 0 .0
42! 3 ; i s !  5 5! 7 4! 1 0 .0 0 .0
37.1 ; 2ริ! ริ 6 .7 Ü 5 0 .0 0 .0
Ü2.0 2 23! 2 6 .5 3 .0 0 .0 0 .0

.2 7 .6 2- 16.7 5 ,3 - 2! 6 o!.o 0 .0
23! a 2 i l .  4 4! 2 2'! 2 0.0 0 .0
c o ! s ะ 7 .2 . 2! 3 1 :9 .  o!o

R e s u lt so u rc e 1 
Record No. =

F o ca l le n g th  = 100 พ». 
E x c e r ia e n t ty p e  p ia  
Volume d i s t r i b u t i o n

=0.0982 m ’  
= 'o I0 1 5 6  i  
1 i . 64

Bean le n g th  
O b scu ra tio n  
V oluae Cone. 
Log. D if f .  
Model _indp
D (v ,0 .5 )  = 6 2 .3  IUJ5 v,o! ร ิ= 1j 1.4 ust
5 v 6 ! l )  = 2 2 .7  ua
I  4. 3) = ร ิ! - 2 ua
5 (3 ,2 )  = 4 7 .3  •■ -
Span . = 1 . 7
S pec. s u r f . . a re a  

0 .1356  s q .a . / c c .

ua

F ig u re  20. H istogram  For th e  p a r t i c l e  s iz e  d i s t r i b u t i o n and
cu m u la tiv e  p e rc e n t u n d e rs iz e  o f  Nymcel t K >
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20

18

4nnraiü ü ü

S ize
l i e r o n s under

%
in  band

S ize
l i e r o n s u nder

%
in  band

R esu lt 50urce=
Record No. =

F ocal le n g th  = 63 I I .  
E x p eriaen t ty p e  p i i  
Voluae d i s t r i b u t io n118 .4 100.0 3 .0 11.1 7 .4 2 .3

102.1 9 7 .0 7 .7 9!b 5 Ü 1.9
88.1 8 9 .3 10. b 8! 3 3:3 0 .8 B é a i  le n q th  = 2 .2  33.
7&i 0 78! 7 11! 5 7 .2 2! 5 o!6 O bscu ra tion  =0.1769
65! 6 67! 2 10.6 b!2 L 9 o !a V oluie Cone. = 0 .0810  %
5 o .6 5b! 6 a ! ï 5! 3 1 .7 o!2 Log. D iff! =3.69
4 a! 8 4 3 .5 s! 7 4 .6 Ü 6 0Ü3 Model indp
42.1 42 .8 4 .6 4 ! o 1 .2 o!3
36! 3 38! 2 4! 6 3! 4 o !a o!3 D (v, 0 .5 ) = 5 0 .4  U1
3 L 3 33.6 4 !ë 3 !o o!b 0.2 Div 0 .9 ) = 89.1  u ï
27! 0 £ 8 .7 4! 6 2! 6 o!4 o !o D ( v 'o ü )  = 13.2  u ï
23! 3 24.1 4 ! o 2! 2 o! h o!2 5 (4 ,3 ) = 49.7 ü î
20Ü1 2 0.1 3 .7 L 9 o !à o !o 0 (3 ,2 ) = 31 .3  u ï  .
17! 4 16! 4 3! 7 Ü 6 o!2 0.1 Span = 1 . 5
15Ü0 12.7 Ü!o 1! 4 o ! ï o !o Spec. s u r f ,  a re a
1 2 . 8 3 .7 2! 2 Ü 2 o ! i 0.2241 s q ! a . / c c .

F ig u re  21. H istogram  fo r  th e  p a r t i c l e  s iz e  d i s t r i b u t i o n  and
. cu m u la tiv e  p e rc e n t u n d e rs iz e  o f  s ta r c h  1500tR>



Table 5
The Com parison o f  Average P a r t i c l e  S iz e  and S p e c if ic  S u rfa c e  Area 
Between and o th e r  D is in te g r a n t s .

average  p a r t i c l e  s i z e  (um)
D is in te g ra n t  _____________________________  s p e c i f i c  s u r fa c e

d (1) d (2 ) a re a  (m2/ c c . )
V  a  W T O

97.0 138.4 0 .0750
120.5 178.9 0.0671

A c-di-Sol^R> 23.1 3 8 .5 0.2944
Corn S ta rc h 18.3 2 3 .2 0 .3826
E x p lo ta é ” * 3 3 .2 3 9 .2 0 .2317
K o llid o n  CL*"* 48.4 7 8 .9 0.1344
Nymce11R 5 47.3 6 9 .2 0 .1356
S ta rc h  1500*R5 31.3 • 4 9 .7 0.2241

(1) -  volume s u rfa c e  mean d ia m e te r c nd3 /  nd2 )
= w eig h t moment mean d ia m e te r ( nd4- /  nd3)(2)
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(b) Bulk d e n s i ty ,  Tapped d e n s i ty ,  p e rc e n t c o m p r e s s ib i l i ty
and Flow r a t e
The r e s u l t s  o f  bulk  d e n s i ty ,  tap p ed  d e n s i ty ,  p e rc e n t 

c o m p r e s s ib i l i ty  and flow  r a t e  a re  p re se n te d  in  T able  6. The bulk 
d e n s i ty  d ec re a se d  in  th e  fo llo w in g  o rd e r  ะ Dt > E x p lo ta b £R3 > D3 
> S ta rc h  1500£R3 > co rn  s t a r c h  > A c -d i-S o l£ Rèr Nymcel£R3 >
K o llid o n  CL£R3. For tap p ed  (d ensity , th e  o rd e rs  were th e  same as 
bulk d e n s i ty ,  e x cep t fo r  A c -d i-S o l£R3 and NymceltR3, th e  l a t t e r  
appeared  to  be l e s s .  In a d d i t io n ,p e r c e n t  c o m p r e s s ib i l i t i e s  were 
ranked as  fo llo w s  : A c -d i-S o l£R3 > NymcelCR> > co rn  s t a r c h  > 
K o llid o n  CL£R3 > s ta r c h  1500£R3 > E x p lo ta p £R3 > D3 > Dt . I t  was. 
n o tic e d  t h a t  and D3 , which p o ssessed  lower p e rc e n t
c o m p r e s s ib i l i ty  a re  s i g n i f i c a n t l y  s u p e r io r  flow  r a t e  th a n  o th e r  
d i s i n t e g r a n t s .

(c ) Moi s tu r e  C ontent
M o istu re  C on ten t o f  d i f f e r e n t  d i s i n te g r a n t s  were 

c a lc u la te d  as  p e rc e n t lo s s  on d ry in g  and g iv en  in  T able  7 . They 
cou ld  be ran ked  as  fo llo w s ะ E x p lo ta p ” 33 > co rn  s t a r c h  > D2 > 
S ta rc h  1500£R3 > K o llid o n  CL£R3 > D1 > Nymcel£R3 > A c -d i-S o l£R3.

(d) H y d ra tio n  c a p a c ity
The r e s u l t s  o f  h y d ra t io n  c a p a c ity  o f  v a r io u s  

d i s in te g r a n t s  a re  p re se n te d  in  T able  8. The m agnitude o f  
d i f f e r e n c e  on h y d ra t io n  c a p a c i ty  among v a r io u s  d i s in te g r a n t s  was 
q u i te  s i g n i f i c a n t .  They were ran ked  a s  fo llo w s  ะ Nymcel£R3 > D1 }  

A c -d i-S o l£R3 > D2 > S ta rc h  1500£R3 -  K o llid o n  CL£R> > co rn  s t a r c h .  
S in ce  E x p lo ta b £R3 cou ld  d is s o lv e d  in  t h i s  e x p e rim en t, i t ' s  
h y d ra tio n  c a p a c i ty  co u ld  n o t be d e te rm in ed .

(e ) S w e llin g  Index
S w e llin g  index v a lu e s  o f  v a r io u s  d i s i n t e g r a n t s  in

w ater and in  0 .1  N h y d ro c h lo r ic  a c id  a re  compared and g iv en  in
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T able 6
Bulk D en sity , Tapped D en sity , P e rc e n t C om pressib i1i t y  and Flow 
R ate o f  V arious D is in te g ra n ts

Dis in te g r a n t  Bulk D e n s i ty '13 Tapped D e n s i ty '11 C o m p ress ib i1i t y Flow r a t e ' 11
(gm/cm3) (gm/cm3) น ) ( g /s e c )

0 .7 72 1.000 22 .8 0 9 .8
D2
A c -d i-S o l ' R 3

0 .714
0 .412

0.933
0 .699

2 3 .47
4 1 .06

11.6 
p o o r ' 31

Corn S ta rc h 0 .490 0.758 3 5 .3 6 p o o r ' 31
E x p lo ta b 'R3 0 .734 0 .967 2 4 .10 p o o r ' 2 3
K o llid o n  CLtR3 0 .3 6 2 0 .515 29.71 p o o r '2 3
Nymce1 'R3 0 .417 0 .614 36.51 p o o r ' 2 3
S ta rc h  1 50 0 'R3 0 .625 0 .862 2 7 .4 9 p o o r ' 2 3

(1) =
(2)

av erag e  o f  two d e te rm in a tio n s
powder co u ld  n o t flow  th ro u g h  th e  o r i f i c e  o f  th e  a p p a ra tu s
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T able  7
M oistu re  C ontent o f  V ario us Dis in te g r a n ts

D i ร in te g ra n t % Loss on d ry in g 113

D1 9.01
Da 11.02
Ac-d i - S o l c R 3 6 .40
Corn S ta rc h 13.85
E x p lo ta b 'R3 14.95
K o llid o n  CLtR3 9 .3 0
Nymce11R 3 7 .9 5
S ta rc h  1500tR3 10.35

(1) average o f  two d eterm ination s
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T able 8
H ydration  C apac ity  o f  D urian  Rind E x tr a c t  Compared w ith  o th e r  D is in te g r a n ts .

Di s in te g r a n t H y d ra tio n  C ap ac ity  (cm3/g m )t l )

D1 7 .9 5 ( p a r t i a l l y  d is s o lv e d )
D* 5 .00 ( p a r t i a l l y  d is s o lv e d )
A c -d i-S o lc R1 6 .6 0
Corn S ta rc h 1.98
E x p lo ta b '* 5 d i sso lved
K ollidon  CLcr> 4 .23
Nymce11R 5 18.45
S ta rc h  1 5 0 0 '* ’ 4 .2 6

(1) average o f  two d eterm ination s
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Table 9 . The group o f  p a r t i c l e  which a re  o v o id a l in  shape such 
as  co rn  s t a r c h ,  E x p lo ta b CR3 and s ta r c h  1500CR3, o th e r s  a re  
f i b e r - l i k e  sh ape . S ig n i f i c a n t  d i f f e r e n c e s  (P > 0 .0 5 ) on
sw e ll in g  betw een two s o lv e n ts  co u ld  be observed  in  A c -d i-S o lc R 3 , 

E x p lo ta b '” 3 and N ym cel'R3. The r e s u l t s  o b ta in e d  shown t h a t  
sw e ll in g  a b i l i t y  in  w ate r d e c re a se  in  th e  fo llo w in g  o rd e r  
E x p lo ta b CR3 > N ym cel'*5 > > A c -d i-S o l‘R3 > K o llid o n  CLcr> >
corn  s ta r c h  -  s t a r c h  1500CR3. In th e  ca se  o f  s w e l l in g  in  0 .1  N
h y d ro c h lo r ic  a c id ,  th e  o rd e r  o f  d e c re a se  a re  ะ D4 > NymceltR3 >
A c -d i-S o lCR3 > K o llid o n  CLCR3 > E x p lo ta b CR3 -  s t a r c h  1500CR3 >
corn  s ta r c h .  A lthough D2 cou ld  sw ell r e a d i ly  in  b o th  w ate r and
in 0 .1  N h y d ro c h lo r ic  a c id ,  th e  sw e ll in g  index co u ld  n o t be 
dete rm ined  s in c e  some p a r t i c l e s  d is s o lv e d  im m ed ia te ly . The 
r e l a t io n s h ip  betw een sw e ll in g  index and h y d ra t io n  c a p a c i ty  o f  
v a r io u s  d i ร in te g r a n ts  a re  shown in  F ig u re  22. I t  may be seen  
t h a t ,  th e  d i s i n te g r a n t s  which p o ssessed  h ig h e r  s w e ll in g  index 
tended  to  have h ig h e r  v a lu e  o f  h y d ra tio n  c a p a c i ty .

TABLET EVALUATION
T a b le ts  p rep a red  by d i r e c t  com pression  u s in g  “ - l a c t o s e  

m onohydrate o r  d ib a s ic  ca lc ium  p ho sp hate  d ih y d ra te  a s  d i lu e n t  and 
Dt , อ2 , A c -d i-S o lcR3, co rn  s t a r c h ,  E x p lo ta b '83 , K o llid o n  CLCR3, 
NymcelCR3 o r s t a r c h  1500tR3 as  d i s i n t e g r a n t ,  com pressed a t  th r e e  
com pressio n al fo rc e s  were o bserved  f o r  t h e i r  p h y s ic a l  p r o p e r t i e s  
as fo llo w s  ะ (a ) w eight v a r ia t io n  (b) th ic k n e s s  (c ) h a rd n ess  (d) 
f r i a b i l i t y  (e ) d i s i n te g r a t io n  tim e ( f )  w ate r u p ta k e . Data from 
th e s e  m easurem ents a re  shown in  T ab les 10-25.

(a ) Weight v a r ia t io n  o f  t a b l e t s
The av erag e  w eight and s ta n d a rd  d e v ia t io n  o f  t a b l e t s  

f o r  each  fo rm u la tio n  a re  shown in  T ab les 10-25. In a l l  c a s e s , 
w eight v a r ia t io n  were w ell w ith in  th e  l im it  o f  USP s ta n d a rd .
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T able  9
S w elling  In d e x '15 o f  D urian Rind E x tr a c t  in  Water and in  0 ,1  N HC1 
Compared w ith  o th e r  D iร in te g r a n ts

D is  i n t e g r a n t
s w e l l i n g  s o l v e n t  

w a t e r  0 . 1  N HC1
t

t e s t
F

v a l u e

3 . 0 4 2 . 4 7 NS 0 .8 8
c a  J c a  >

• • • • , , 1 ,

A c - d i - S o l c * 1 2 2 . 5 0 1 . 9 2 ร 6 3 . 4 7
Corn S t a r c h ' 1 .3 1 1 . 3 1 NS 0 . 2 9
E x p l o t a b ' * 1 3 . 6 4 1 . 4 5 ร 1 8 . 8 0
R o l l i d o n  CLcr> 1 . 6 5 1 .6 1 NS 1 . 7 5
Nymce1 ' * ’ 3 . 3 4 2 .1 0  ~ ร 8 7 . 4 5
S t a r c h  1 5 0 0 ' " ’ 1 . 3 2 1 . 4 4 NS 1 . 0 8

(1) average  o f  two d e te rm in a t io n s .
(2) Some p a r t i c l e s  d is s o lv e  im m ediately  and sw e ll in g  index co u ld

n o t be d eterm ined
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F ig u re  22. The r e l a t i o n s h ip  betw een s w e ll in g  index and h y d ra t io n  
c a p a c ity  oF v a r io u s  d i s i n te g r a n t s  ะ c = co rn  s t a r c h ,  ร = 
S ta rc h  1500, K = K o llid o n  CL, A = A c -d i-S o l, อ 1 = D1 and 
N = Nymcel

y
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Tabla 10

Physical Properties of- Dibasic Calcium Phosphate Dihydrate Tablets Containing Various
Concentrations of D1 at Different Compression Pressures.

Physical properties 
^v•'ร of tablets 

Compression Nv
pressure (kgIsร.

Concentration (X)

0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 249.210.7 252.910.8 252.710.7 255.210.5 254.110.9
THICKNESS (mm+S.D) 2.541±0.003 2.55810.005 2.58610.004 2.61510.003 2.66210.017
HARDNESS (Kp+S.D.) 2 .91±0.61 3.2110.30 2.2610.54 2.6210.42 2.0110.85
FRIABILITY (X) 1.59 1.40 1.47 1.38 1 .78
DISINTEGRATION TIME (SEC) >30 min 875.83 94.67 36 24.67
RANGE (510-1690) (48-170) (35-37) (24-25)
APPLIED PRESSURE (kg) 506.8 506.8 463.4 506.8 458.6
RANGE 482-531 482-531 434-492 482-531 434-482

1000 WEIGHT (mg+S.D.) 247.211.0 254.310.7 253.110.7 256.411.1 255.810.6
THICKNESS (mm+S.D) 2.38610.009 2.46610.005 2.46310.008 2.51310.004 2.53310.004
HARDNESS (Kp+S.D.) 6.8510.84 5.5810.35 5.0310.28 4.9610.33 4.5510.32
FRIABILITY (X) 0.82 0.62 0.77 0.74 0.75
DISINTEGRATION TIME (SEC) >30 min >30 min 153.33 55 38
RANGE (100-250) (48-65) (36-41)
APPLIED PRESSURE (kg) 1018.5 989.5 989.5 965.4 977.56
RANGE 989-1047 965-1013 965-1013 941-989 965-989

1500 WEIGHT (mg+S.D.) 249.410.4 251.911.2 254.510.9 252.411.3 254.212.0
THICKNESS (mm+S.D) 2.34410.008 2.35910.011 2.39410.012 2.38210.008 2.43810.029
HARDNESS (Kp+S.D.) 10.9610.67 9.9710.57 9.3311.05 8.0410.64 6.5810.70
FRIABILITY (X) 0.48 . 0.56 0.52 0.44 0.48
DISINTEGRATION TIME (SEC) >30 min >30 min 309.67 107 56. 17
RANGE <170-465) (95-150) (55-60)
APPLIED PRESSURE (kg) 1457.8 1472.2 1424.0 1448.1 1440.8

1399-1481RANGE 1419-1496 1448-1496 1399-1496 1409-146
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Table 11

Physical Properbies of Dibasic Calcium Phosphabe Dihydrabe Tablebs Conbaining Various
Concenbrabions of Da ab Differenb Compression Pressures.

'̂''■  ̂ Physical properbies 
V of bablebs 

Compression v
pressure (kg)^''ร.

Concenbrabion (X)

0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 249.210.7 248.710.5 249.510.6 250.610.6 249.410.7
THICKNESS (mm+S.D) 2.5410.003 2.58410.004 2.59910.003 2.63510.007 2.69510.008
HARDNESS (Kp+S.D.) 2.9110.61 2 .2110.86 1.8010.98 1.2110.77 0.7410.60

FRIABILITY (X) 1.59 2. 15 2.23 2.64 3.51
DISINTEGRATION TIME (SEC) >30 min 247.87 95. 17 48 34.33
RANGE (190-310) (65-140) (42-56) (32-39)
APPLIED PRESSURE (kg) 506.8 482.7 482.7 477.9 482.7
RANGE 482-531 473-492 473-492 268-487 473-492

1000 WEIGHT (mg+S.D.) 247.211.0 251.611.8 249.310.5 249.110.4 249.710.5
THICKNESS (mm+S.D) 2.38610.009 2.45710.006 2.44010.006 2.45510.007 2.51710.011
HARDNESS (Kp+S.D.) 6.8510.84 61110.321 5.8510.45 5.3310.30 4.3210.32
FRIABILITY (X) 0.82 6.89 0.94 1.00 1.11
DISINTEGRATION TIME (SEC) >30 min >30 min 178.2 97.17, 49.33
RANGE (110-300) (85-120) (47-52)
APPLIED PRESSURE (kg) 1018.5 989.6 970.2 965.48 955.76
RANGE 989-1047 965-1013 955-984 950-979 936-975

1500 WEIGHT (mg+S.D) 249.412.4 250.710.8 249.810.60 249.310.4 249.910.3
THICKNESS (mm+S.D) 2.34410.008 2.35810.008 2.35310.007 2.35910.009 2.42110.007
HARDNESS (Kp+S.D.) 10.9610.67 10.0610.62 9.8310.53 9.2910.58 7.0710.72
FRIABILITY (X) 0.67 0.58 0.57 0.61 0.63
DISINTEGRATION TIME (SEC) >30 min >30 min 502.53 138.53 73.33
RANGE (200-960) ( 100-201) (72-75)
APPLIED PRESSURE (kg) 1457.8 1469.8 1453.0 1465.0 1460.2
RANGE 1419-1496 1438-1501 1409-1496 1433-1496 1433-1486
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Tuble 12

Physical Properties of Dibasic Calcium Phosphate Dihydrabe Tablets Contaiping Various
Concentrations of Ac-di-Sol1 * 1 at Different Compression Pressures.

Physical properties Concentration (X)
s\  of tablets _________________________________________

Compression \
pressure 0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 249.2+0.7 251.2+1.3 250.4+0.8 254.0+0.8 252.1+0.5
THICKNESS (mm+S.D) 2.541+0.003 2.584+0.007 2.591+0.003 2.638+0.003 2.682+0.004
HARDNESS (Kp+S.D.) 2.91+0.61 3.18+0.58 3.16+0.50 2.82+0.30 2.36+0.57
FRIABILITY (X) 1.59 1.73 1.68 1.71 1.81
DISINTEGRATION TIME (SEC) >30 m 27.33 14.33 10.17 7.67
RANGE (23-31)) (13-16) (9-12) (6-10)
APPLIED PRESSURE (kg) 506.8 494.8 482.7 499.6 473.0
RANGE 482-531 458-531 474-492 477-521 458-487

1000 WEIGHT (mg+S.D.) 247.2+1.0 250.6+0.5 248.9+2.2 254.4+1.5 252.8+1.0
THICKNESS (mm+S.D) 2.386+0.009 2.450+0.012 2.447+0.025 2.501+0.244 2.515+0.003
HARDNESS (Kp+S.D.) 6.85+0.84 6.47+0.92 6.97+0.42 6.51+0.51 5.66+0.73
FRIABILITY (X) 0.82 0.87 0.83 0.72 0.62
DISINTEGRATION TIME (SEC) >30 min 72 24.33 14.67 7.67
RANGE (58-87) (19-33) ( 13-17) (6-10)
APPLIED PRESSURE (kg) 1018.5 958.1 946.10 994.4 975.00
RANGE 989-1047 9417-975 965-1023 946-1004 902-970

1500 WEIGHT (mg+S.D.) 249.4+0.4 250.1+0.7 250.6+0.7 251.0+0.5 249.5+0.4
THICKNESS (mm+S.D) 2.344+0.008 2.370+0.011 2.378+0.008 2.395+0.008 2.414+0.003
HARDNESS (Kp+S.D.) 10.96+0.67 9.78+1.33 10.37+0.43 8.82+1.01 9.10+0.55
FRIABILITY (X) 0.67 0.53 0.51 0.46 0.45
DISINTEGRATION TIME (SEC) >30 min 75.83 25.33 15.383 11
RANGE (52-100) (23-28) (14-17) (10-12)
APPLIED PRESSURE (kg) 1457.8 1453.0 1440.9 1469.9 1460.2
RANGE 1419-1496 1424-1481 1399-1481 1443-1496 1424-1496
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Table 13

Physical Properties of Dibasic Calcii.นฑ Phosphate Dihydrate Tablets Containing Various
Concentrations of Corn starch at Different Compression Pressures.

Physical properties 
of tablets

Compression
pressure (kgl^N.

Concentration (X).

0 0.5 1 2 5

500 WEIGHT (rng+S.D.) 249.2±0.7 255.0+0.6 253.3+0.7 253.4+0.9 258.7+0.6
THICKNESS <mm+S.D) 2.541+0.003 2.607+0.004 2.591+0.003 2.598+0.005 2.681+0.004.
HARDNESS (Kp+S.D.) 2.91+0.61 2.58+0.91 3.19+0.38 2.81+0.73 1.90+0.88
FRIABILITY (X) 1.59 1.57 1.58 1.53 1.80
DISINTEGRATION TIME (SEC) >30 min >30 min >30 min 1450.17 189
RANGE (1080-1910) ( 161-240)
APPLIED PRESSURE (kg) 506.8 475.5 475.5 482.7 487.5
RANGE 402-531 458-492 458-492 458-506 473-502

1000 WEIGHT (mg+S.D.) 247.2+1.0 253.7+0.4 251.8+2.1 254.0+1.0 259.8+0.5
THICKNESS (mm+S.D) 2.386+0.009 2.453+0.003 2.445+0.003 2.465+0.018 2.545±0.005
HARDNESS (Kp+S.D.) 6.85+0.84 6.59+0.59 5.97+0.63 6.45+0.46 5.37+0.37
FRIABILITY (X) 0.82 0.80 0.83 0.85 0.93
DISINTEGRATION TIME (SEC) >30 min >30 min >30 min >30 min 74.5
RANGE (60-90) (10-14)
APPLIED PRESSURE (kg) 1018.5 972.6 936.4 999.2 989.5
RANGE 989-1047 955-989 917-955 975-1023 965-1013

1500 WEIGHT (mg+S.D.) 248.4+0.4 249.1+0.7 250.8+0.6 250.2+0.5 250.6+0.3
THICKNESS (mm+S.D) 2.344+0.008 2.348+0.011 2.381+0.009 2.365+0.009 2.402+0.011
HARDNESS (Kp+S.D.) 10.96+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 TIME (SEC) >30 min >30 min >30 min >30 min 80.83
RANGE (56-107)
APPLIED PRESSURE (kg) 1457.8 1448.1 1477.1 1455.3 1433.6
RANGE 1419-1496 1424-1472 1453-1501 1419-1491 1404-1462
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Physical Properties of Dibasic Calcium Phosphate Dihydrate Tablets Containing Various
Table 14

Concentrations op Explotab1"’ at Different Compression Pressures.

s'̂  Physical properties Concentration (X)
of tablets

Compression 1
pressure ( k g ) \ . 0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 249.2±0.7 252.2+1.1 252.8+0.7 254.5+0.7 259.2+0.9
THICKNESS (mm+S.D) 2.541+0.003 2.587+0.012 2.583+0.003 2.595+0.004 2.697+0.004.
HARDNESS (Kp+S.D.) 2.0110.61 3.27+0.56 2.82+0.68 2 .21+0.86 1.28+0.79
FRIABILITY (X) 1.59 1.56 1.74 1.73 2.09
DISINTEGRATION TIME (SEC) >30 m 69. 17 24.17 15.17 8
RANGE (33-105) (22-27) ( 15-16) (7-10)
APPLIED PRESSURE (kg) 506.8 475.5 494.8 506.8 502.0
RANGE 482-531 458-492 482-506 482-531 482-521

1000 WEIGHT (mg+S.D.) 247.2+1.0 253.6+1.1 251.5+1.2 256.6+1.4 260.7+1.1
THICKNESS (mm+S.D) 2.386+0.009 2.470+0.006 2.434+0.009 2.491+0.010 2.515+0.009
HARDNESS (Kp+S.D.) 6.85+0.84 6.24+0.50 6.62+0.48 5.32+0.31 4.75+0.30
FRIABILITY (X) 0.82 0.83 0.87 0.89 0.85
DISINTEGRATION TIME (SEC) >30 min 63.83 48.17 17.5 11.67
RANGE (50-80)) (30-65) ( 17-18) (10-14)
APPLIED PRESSURE (kg) 1018.5 931.6 972.6 977.5 977.5
RANGE 989-1047 907-955 941-1004 941-1013 941-1013

1500 WEIGHT (mg+S.D.) 249.4+0.4 250.6+0.7 251.4+0.7 249.7+0.8 250.0+0.7
THICKNESS (mm+S.D) 2.344+0.008 2.368+0.008 2.385+0.013 2.378+0.010 2.414+0.009
HARDNESS (Kp+S.D.) 10.96+0.67 10.24+1.01 9.74+1.433 9.63+1.634 9.03+0.88
FRIABILITY (X) 0.67 0.55 1.43 0.56 0.62
DISINTEGRATION TIME (SEC) >30min 80.33 47.33 36 23.83
RANGE (71-110) (45-51) (33-45) (22-25)
APPLIED PRESSURE (kg) 1457.8 1472.3 1445.7 1460.2 1467.4
RANGE 1419-1496 1448-1496 1409-1481 1424-1496 1438-1496
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Table 15

Physical Properties oP Djbasic Calcium Phosphate Dihydrate Tablets Containing Various
Concentrations op Kollidon CLtR> at DiPPerent Compression Pressures.

Physical properties Concentration น)
"•v. op tablets _________________________________________

Compression N.
pressure ( k g ) \ 0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 249.2+0.7 253.1+1.0 250.1+0.7 252.8+1.0 252.1+0.5
THICKNES (mm+S.D) 2.54110.003 2.600+0.018 2.579+0.004 2.643+0.005 2.733+0.004.
HARDNESS (Kp+S.D.) 2.9110.61 3.30+0.68 2.81+0.72 2.39+0.58 1.92+0.68
FRIABILITY น) 1.59 1.63 1.45 1.65 1.44
DISINTEGRATION TIME (SEC) >30 min 117.33 45.5 21.5 7.5
RANGE (95-135) (35-57) ( 19-24) (6-10)
APPLIED PRESSURE (kg) 506.8 499.6 506.8 489.9 511.7
RANGE 482-531 468-531 482-531 473-506 492-531

1000 WEIGHT <mg+S.D.) 247.2±1.0 250.3+1.5 250.8+0.9 252.6+0.5 253.3+1.2
THICKNESS (mm+S.D) 2.386+0.009 2.437+0.008 2.459*0.004, 2.495*0.004 2.599+0.008
HARDNESS (Kp+S.D.) 6.85+0.84 6.48+0.39 5.89+0.44 5.44+0.34 4.61+0.45
FRIABILITY น) 0.82 0.73 0.76 0.71 0.60
DISINTEGRATION TIME (SEC) >30 min 322.33 40.33 22. 17 7.17
RANGE 225-391) (37-43) (16-27) (6-9)
APPLIED PRESSURE (kg) 1018.5 979.9 963.00 996.8 936.40
RANGE 989-1047 941-1018 950-975 975-1018 902-970

1500 WEIGHT (mg+S.D.) 249.4+0.4 249.2+1.1 250.3+0.7 250.1+0.5 249.5+0.8
THICKNESS (mm+S.D) 2.344+0.008 2.361+0.011 2.384+0.008 2.410+0.007 2.482+0.008
HARDNESS (Kp+S.D.) 10.96+67 9.72+1.186 10.06+1.11 9.20+0.574 7.24+0.82
FRIABILITY น) 0.67 0.54 0.47 0.47 0.42
DISINTEGRATION TIME (SEC) >30 min 259 80.67 20.83 8
RANGE (190-312) (72-120) (19-23) (7-9)
APPLIED PRESSURE (kg) 1457.8 1460.2 1474.7 1467.4 1465.0
RANGE 1419-1496 1424-1496 1448-1501 1438-1496 1438-1491
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v Physical properties Concentration (X)
\  of tablets ___________________________________________________

Tabla 16
Physical Properties of Dibasic Calcium Phosphate Dlhydrate Tablets Containing Various
Concentrations of Nymcel'*’ at Different Compression Pressures.

Compression \
pressure (k g )v\ 0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 249.210.7 254.810.7 251.811.2 252.210.7 248.610.7
THICKNESS (mm+S.D) 2.54110.003 2.59810.003 2.58410.005 2.58010.005 2.60110.003
HARDNESS (Kp+S.D.) 2.9110.61 2.9710.58 3.0410.53 3.4410.37 3.2310.31
FRIABILITY (X) 1.59 1.67 1.56 1.40 1.47
DISINTEGRATION TIME (SEC) >30 min 32. 17 19 12.67 11.83
RANGE (26-46) (18-20) (12-13) (10-15)
APPLIED PRESSURE (kg) 506.8 506.8 506.8 506.8 482.7
RANGE 482-531 482-531 482-531 482-531 468-497

1000 WEIGHT (mg+S.D.) 247.211.1 257.011.8 252.911.0 253.110.6 248.410.5
THICKNESS (MM+S.D) 2.38610.009 2.50410.018 2.46810.015 2.47310.003 2.46610.005
HARDNESS (Kp+S.D.) 6.8510.84 5.9310.51 5.7910.59F 6.4510.55 6.3510.30
FRIABILITY (X) 0.82 0.90 0.80 0.72 0.73
DISINTEGRATION TIME (SEC) >30 min 47.17 21.83 16.17 16.83
RANGE (35-56) (20-23) (15-18) (15-18)
APPLIED PRESSURE (kg) 1018.5 941.3 965.4 1037.8 950.96
RANGE 989-1047 717-965 946-984 1013-1061 917-984

1500 WEIGHT (mg+S.D.) 249.410.4 255.510.6 250.711.5 251.510.7 248.510.4
THICKNESS (mm+S.D) 2.34410.008 2.41410.010 2.36810.019 2.39710.632 2.39910.494
HARDNESS (Kp+S.D.) 10.9610.67 11.0310.75 11.9810.65 11.5010.61 11.0810.56
FRIABILITY (X) 0.67 0.56 0.46 0.43 0.30
DISINTEGRATION TIME >30 min 95.17 48.33 29.83 30. 17
RANGE (75-120) (38-77) (28-31)) (29-31)
APPLIED PRESSURE (kg) 1457.8 1424.0 1472.2 1472.2 1472.2
RANGE 1419-1496 1399-1448 1448-1496 1448-1496 1448-1496

y
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Table 17
Physical Properties oF Dibasic Calcium Phosphate Dihydrate Tablets Containing Various
Concentrations oF starch lSBa'*’ at DIFFerent Compression Pressures.

Physical properties 
oF tablets

Compression
pressure (kg)v\

Concentrât i on (X)

0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 249.2+0.7 249.0+1.5 255.5+0.5 155.7+0.9 254.3+0.6
THICKNESS (mm+S.D) 2.541+0.003 2.540+0.008 2.626+0.005 2.629+0.006 2.678+0.007
HARDNESS (Kp+S.D.) 2.91+0.61 2.86+0.18 2.84+0.49 2.43+0.70 2.14+0.92
FRIABILITY (X) 1.59 2.51 1.66 1.60 1.49
DISINTEGRATION TIME (SEC) >30 min >30 min 847.5 126 32.67
RANGE (640-960) (67-179) (27-40)
APPLIED PRESSURE (kg) 506.8 458.6 446.5 458.6 506.8
RANGE 482-531 437-482 434-458 434-482 482-531

1000 WEIGHT (mg+S.D.) 247.2+1.0 247.1+1.0 256.5+1.2 254.6+1.1 257.0+0.7
254.3+0.6 (mm+S.D) 2.386+0.009 2.492+0.005 2.473+0.007 2.523+0.00 2.678+0.007
HARDNESS (Kp+S.D.) 6.85+0.84 4.80+0.17 6.16+0.42 6.44+0.55 2.14+0.92
FRIABILITY (X) 0.82 1.29 0.73 0.73 1.49
DISINTEGRATION TIME (SEC) >30 min >30 min >30 min 274 32.67
RANGE (110-60) (27-40)
APPLIED PRESSURE (kg) 1018.5 941.3 955.7 984.7 1001.6
RANGE 989-1047 917-965 917-994 965-1004 965-1037

1500 WEIGHT (mg+S.D.) 249.4+0.4 255.9+1.7 254.6+0.7 255.2+0.5 254.7+0.6
THICKNESS (mm+S.D) 2.344+0.008 2.413+0.011 2.417+0.007 2.429+0.004 2.490+0.008
HARDNESS (Kp+S.D.) 10.96+0.67 13.72+0.76 11.94+0.74 12.43+0.76 10.99+0.40
FRIABILITY (X) 0.67 0.57 0.56 0.43 0.42
DISINTEGRATION TIME (SEC) >30 min >30 min >30 min 644.67 53.678
RANGE (450-850) > (48-60)
APPLIED PRESSURE (kg) 1457.8 1481.9 1424.0 1472.2 1424.0
RANGE 1419-1496 . 1448-1515 1399-1448 1448-1496 1399-1448
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^ ^  Physical properties Concentration (%)
\  of tablets _______________________________________________________

Table 18
Physical Properties of “-Lactose Monohydrate Tablets Containing Various Concentrations of
D1 at Different Compression Pressures

Compression ^\
pressure (k g )\. 0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 269.4+1.8 258.3+0.8 251.6+2.2 257.3+1.7 255.0+1.4
THICKNESS (rnm+S.D) 4.114+0.019 3.872+0.014 3.772+0.014 3.863+0.009 3.807+0.017
HARDNESS (Kp+S.D.) 3.08+0.60 3.80+0.39 3.25+0.87 3.41+0.734 2.85+0.70
FRIABILITY (X) 1.60 1.28 1.35 1.36 1.37
DISINTEGRATION TIME (SEC)145.83 11 26.33 27.17 39.83
RANGE ( 135-175) (25-32) (25-28) (25-30) (35-43)
APPLIED PRESSURE (kg) 532.9 528.49 492.63 501.64 515.0
RANGE 501-564 519-537 447-537 465-537 492-537

1000 WEIGHT (mg+S.D.) 269.7+3.8 258.8+0.9 251.0+1.5 261.6+1.6 254.1+1.5
THICKNESS (mm+S.D) 3.895+0.015 3.668+0.015 3.551+0.014 3.690+0.016 3.590+0.031
HARDNESS (Kp+S.D.) 6.01+0.83 8.46+0.99 8.24+0.48 8.91+0.87 6.67+0.58
FRIABILITY (X) 0.90 0.63 0.61 0.57 0.63
DISINTEGRATION TIME (SE0 239.53 76.67 64.5 64.33 > 61.83
RANGE (205-270) (65-88)) (60-70) (50-72) (59-65)
APPLIED PRESSURE (kg) 1043.4 985.2 1030.0 1030.0 998.7
RANGE 1003-1083 895-1074 985-1074 985-1074 940-1056

1500 WEIGHT (mg+S.D.) 274.5+1.9 246.5+1.1 242.9+1.4 243.9+1.4 248.3+1.3
THICKNESS (mm+S.D) 3.803+0.030 3.463+0.019 3.421+0.009 3.426+0.020 3.482+0.018
HARDNESS (Kp+S.D.) 9.15+1.62 7.77+0.86 8.17+0.56 9.31+0.34 8.54+0.52
FRIABILITY (X) 0.52 0.59 0.61 0.54 0.55
DISINTEGRATION TIME (SE0419.17 139.33 103.67 103.00 107.33
RANGE (370-430) (120-152) (95-130) (88-113) (80-119)
APPLIED PRESSURE (kg) 1640.0 1477.8 1388.3 1477.8 1455.4
RANGE 1540-1755 1433-1522 1343-1433 1433-1522 1388-1522
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Table 19
Physical Properties of ci-Lactose Monohydrate Tablets Containing Various Concentrations o f
D1 at Different Compression Pressures

^\  Physical properties 
of tablets

Compression
pressure (kg;'''^

Concentration (X)

0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 269.4+1.8 251.3+2.5 2.47+2.72 253.7+2.1 255.9+2.0
THICKNESS (mm+S.D) 4.114+0.019 3.805+0.014 3.721+0.016 3.835+0.010 3.836+0.022
HARDNESS (Kp+S.D.) 3.08+0.60 2.35+1.07 3.98+0.57 3.07+0.534 2.50+0.58
FRIABILITY (X) 1.60 1.70 1.39 1.76 1.94
DISINTEGRATION TIME (SEC)145.83 42.5 32.33 35.67 > 463.33
RANGE (135-175) (37-47) (29-36) (31-41) (250-660)
APPLIED PRESSURE (kg) 532.9 492.6 501.63 497.14 447.8
RANGE 501-564 447-537 447-555 456-537 429-465

1000 WEIGHT (mg+S.D.) 269.7+3.8 247.4+2.6 249.4+1.2 255.7+2.0 247.3+3.1
THICKNESS (mm+S.D) 3.895+0.015 3.538+0.021 3.566+0.011 3.632+0.023 3.550+0.025
HARDNESS (Kp+S.D.) 6.01+0.83 6.78+0.76 7.04+0.53 7.81+0.46 6 .86+0.66
FRIABILITY (X) 0.90 0.78 0.75 0.68 0.79
DISINTEGRATION TIME (SEC)239.53 81.33 57.83 67.17 209.5
RANGE (205-270) (75-86)) (55-61) (61-70) (150-360)
APPLIED PRESSURE (kg) 1043.4 940.4 958.40 1039.0 1097.2
RANGE 1003-1083 895-985 904-1012 985-1092 107-1119

1500 WEIGHT (mg+S.D.) 274.5+1.9 254.2+1.6 256.2+1.6 248.2+2.1 251.5+1.8
THICKNESS (mm+S.D) 3.803+0.020 3.609+0.027 3.593+0.035 3.530+0.025 3.542+0.038
HARDNESS (Kp+S.D.) 9.15+1.62 9.02+0.70 10.25+0.48 8.92+0.49 - 8.55+0.55
FRIABILITY (X) 0.52 0.55 0.55 0.60 0.56
DISINTEGRATION TIME (SE0419.17 141.17 99.33 102.17 102.67
RANGE (370-430) (135-147) (91-106) (84-120) (95-108)
APPLIED PRESSURE (kg) 1648.0 1486.8 1634.6 1433.1 1634.6
RANGE 1540-1755 1433-1540 1612-1657 1343-1522 1612-1657
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Tabla 20

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 (kĝ  ''•ร̂

Concentrât i on(X)

0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 269.4+1.8 250.8+1.0 242.9+2.5 244.8+2.9 249.4+1.5
THICKNESS (mm+S.D) 4.114+0.019 3.780+0.009 3.682+0.019 3.685+0.023 3.754+0.018
HARDNESS (Kp+S.D.) 3.08+0.60 2.94+0.776 2.68+0.877 3.09+1.064 3.15+0.49
FRIABILITY น) 1.60 1.29 1.53 1.41 1.37
DISINTEGRATION TIME (SEC)145.83 31.17 27.33 52. 17 57.50
RANGE (135-175) (29-33) (25-30) (49-55) (50-80)
APPLIED PRESSURE (kg) 532.9 501.69 492.63 501.64 492.6
RANGE 501-564 465-537 447-537 447-555 447-537

1000 WEIGHT (mg+S.D.) 269.7+3.8 246.8+1.8 245.9+1.0 248.7+2.8 250.1+2.2
THICKNESS (mm+S.D) 3.895+0.015 3.518+0.019 3.508+0.011 3.552+0.026 3.582+0.014
HARDNESS (Kp+S.D.) 6.01+0.83 7.80+0.61 7.47+0.39 7.79+0.484 7.08+0.44
FRIABILITY (X) 0.90 0.63 0.65 0.66 0.62
DISINTEGRATION TIME (SEC)239.53 14.33 16.83 36.5 52.5
RANGE (205-270) (13-16) (15-19) (34-40) (45-75)
APPLIED PRESSURE (kg) 1043.4 1052.4 1030.0 1043.4 962.8
RANGE 1003-1083 985-119 985-1074 985-1101 895-1030

1500 WEIGHT (mg+S.D.) 274.5+1.9 264.4+1.6 245.0+3.0 235.7+1.7 248.3+1.9
THICKNESS (mm+S.D) 3.803+0.020 3.487+0.034 3.451+0.028 3.482+0.026 3.502+0.027.
HARDNESS (Kp+S.D.) 9.15+1.62 9.90+0.53 9.64+0.74 9.76+0.874 9.66+0.41
FRIABILITY (X) 0.52 0.50 0.50 0.46 0.50
DISINTEGRATION TIME (SE0419. 17 33.53 26.67 24.83 43
RANGE (370-430) (32-35) (25-28) (22-29) (40-46)
APPLIED PRESSURE (kg) 1643.0 1500.2 1545.0 1545.0 1522.6
RANGE 1540-1755 1388-1612 1477-1612 1477-1612 1433-1612
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Table 21
Physical Properties of a-Lacboso Monohydrate Tablets Containing Various Concentrations of
Corn Starch at Different Compression Pressures

P h y s i c a l  p r o p e r t i e s  C o n c e n t r a t i o n  (X)
ร .  o f  t a b l e t s  ____________________________________________________________

Compression ^
pressure (k g )^ \ 0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 269.4+1.8 260.1+1.2 255.4+2.7 257.0+2.9 250.6+1.0
THICKNESS (mm+s.D) 4.114+0.019 3.962+0.009 3.867+0.016 3.922+0.015 3.847+0.012
HARDNESS (Kp+S.D.) 3 .08±0.60 2.44+0.72 2.81+0.94 2.24+0.904 1.04+0.65
FRIABILITY (X) 1.60 1.86 1.63 1.81 2.37
DISINTEGRATION TIME (SEC)145.83 66 58.5 56 60.5
RANGE (135-175) (60-70) (55-61) (48-60) (55-70)
APPLIED PRESSURE (kg) 532.9 524.09 510.53 524.04 483.7
RANGE 501-564 492-555 474-546 501-546 447-519

1000 WEIGHT (mg+S.D.) 268.7+3.8 259.5+2.5 256.8+2.4 258.2+2.3 258.2+1.3
THICKNESS Cmm+S.D) 3.895+0.015 3.713+0.021 3.643+0.065 3.667+0.021 3.607+0.081
HARDNESS (Kp+S.D.) 6.01+0.83 6.30+1.35 7.57+0.66 7.09+0.604 5.63+0.62
FRIABILITY (X) 0.90 0.74 0.69 0.66 0.82
DISINTEGRATION TIME (SEC)239.53 130.83 74.33 45.5 39.2
RANGE (205-270) (125-135) (61-80) (43-48) (35-45)
APPLIED PRESSURE (kg) 1043.4 967.3 1039.0 976.3 940.4
RANGE 1003-1083 886-1047 985-1092 877-1074 895-985

1500 WEIGHT (mg+S.D.) 274.5+1.9 247.2+3.1 247.8+1.1 246.8+1.6 246.7+1.5
THICKNESS (mm+S.D) 3.803+0.020 3.479+0.038 3.505+0.022 3.479+0.020 3.481+0.015
HARDNESS (Kp+S.D.) 9.15+1.62 8.40+0.75 8 .00±1.40 0.92+0.92 8.30+0.49
FRIABILITY (X) 0.52 0.75 0.61 0.54 0.58
DISINTEGRATION TIME (SEC)419.17 232.2 115.17 29.5 28.33
RANGE (370-430) (205-255) ( 105-125) (45-60) (26-30)
APPLIED PRESSURE (kg) 1648.0 1612.2 1477.8 1567.4 1388.3
RANGE 1540-1755 1594-1630 1433-1522 1540-1594 1343-1433
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Table 22
Physical Properties of ci-Lactose Monohydrate Tablets Containing Various Concentrations of
Explotab11”  at Different Compression Pressures

C o n c e n t r a t i o n  (50

0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 269.4*1.8 253.7*1.7 249.8*1.2 245.6*1.5 249.7*2.2
THICKNESS (mm+S.D) 4.114*0.019 3.836*0.012 3.784*0.013 3.690*0.014 > 3.805*0.024
HARDNESS (Kp+S.D.) 3.08*0.60 2.96*0.696 2.35*0.967 2.23*0.934 1.73*1.2
FRIABILITY oo 1.60 1.73 1.88 1.64 2.31
DISINTEGRATION TIME (SEC)145.83 10.83 17.53 28.57 40.67
RANGE (135-175) (10-12) ( 15-10) (27-30) (38-44)
APPLIED PRESSURE (kg) 532.9 537.49 501.63 573.24 501.6
RANGE 501-564 492-582 465-537 528-618 447-555

1000 WEIGHT (mg+S.D.) 269.7*3.8 249.2*2.3 248.1*2.5 249.2*1.4 247.6*1.4
THICKNESS (mm+S.D) 3.895*0.015 3.600*0.030 3.581*0.014 3.566*0.011 33.564*0.014
HARDNESS (Kp+S.D.) 6.01*0.83 6.12*0.71 5.63*1.04 5.87*0.724 5.45*0.80
FRIABILITY <50 0.90 0.92 0.89 0.80 0.93
DISINTEGRATION TIME (SE0 239.53 15.5 15. 17 31.67 34.5
RANGE (205-270) (15-16) (14-16) (27-45) (25-40)
APPLIED PRESSURE (kg) 1043.4 849.4 944.9 985.2 953.9
RANGE 1003-1083 886-1012 895-994 9046-1065 904-1003

1500 WEIGHT (mg+S.D.) 274.5*1.9 256.7*1.4 251.1*1.5 253.0*1.4- 247.1*0.8
THICKNESS (mm+S.D) 3.803*0.020 3.617*0.024 3.520*0.044 3.554*0.024 3.473*0.017
HARDNESS (Kp+S.D.) 9.15*1.62 7.65*1.22 8.18*1.61 8.52*1.31 7.66*1.29
FRIABILITY (X) 0.52 0.71 0.64 0.57 0.56
DISINTEGRATION TIME (SE0419.17 43.3 37.33 27. 32
RANGE (370-430) (42-45) (35-40) (25-30) (35-41)
APPLIED PRESSURE (kg) 1648.0 1477.8 1567.4 1612.2 1567.4
RANGE 1540-1755 1433-1522 1522-1612 1594-1630 1522-1612
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Table 23
Physical Properties of a-Lactosa Monohydrabe Tablets Containing Various Concentrations of
Kollidon C L 1 * 1 at Different Compression Pressures

5

500 WEIGHT (mg+S.D.) 269.4+1.8 254.9+1.2 253.6+2.4 247.0+1.3 243.9+1.0
THICKNESS (mm+S.D) 4.114+0.019 3.812+0.034 3.833+0.023 3727+0.009 3.799+0.015
HARDNESS (Kp+S.D.) 3.08+0.60 4.29+0.70 3.65+0.71 3.44+0.56 1.27+0.86
FRIABILITY (X) 1.60 1.26 1.39 1.33 1.63
DISINTEGRATION TIME (SEC)145.83 17 23.83 29.83 34.67
RANGE (135-175) ( 15-19) (2.787) (24-40) (31-40)
APPLIED PRESSURE (kg) 532.9 492.6 492.6 470.2 47-9.2
RANGE 501-564 447-537 447-537 447-492 447-510

1000 WEIGHT (mg+S.D.) 269.7+3.8 255.1+1.6 253.3+2.4 248.2+1.2 244.3+1.1
THICKNESS (mm+S.D) 3.895+0.015 3.607+0.017 3.613+0.015 3.568+0.015 3.556+0.012
HARDNESS (Kp+S.D.) 6.01+0.83 8.66+0.64 8.62+0.61 7.97+0.54 6.43+0.61
FRIABILITY (X) 0.90 0.64 0.54 0.56 0.61
DISINTEGRATION TIME (SEC)239.53 22 17.83 16.83 22.5
RANGE (205-270) (20-24) (16-20) (15-20) (20-25)
APPLIED PRESSURE (kg) - 1043.4 985.2 1030.0 940.4 1030.0
RANGE 1003-1083 895-1074 985-1074 895-985 985-1074

1500 WEIGHT (mg+S.D.) 274.5+1.9 252.8+0.8 250.0+2.0 246.6+2.2 247.7+1.8
THICKNESS (mm+S.D) 3.803+0.020 3.575+0.020 3.550+0.028 3.520+0.031 3.599+0.029
HARDNESS (Kp+S.D.) 9.15+1.62 10.65+0.76 10.40+0.57 10.11+0.54 8.29+0.69
FRIABILITY (X) 0.52 0.48 0.49 0.48 0.47
DISINTEGRATION TIME (SEC)419.1749 27.8 12.67 27.17 22.5
RANGE (370-430) (47-52) (25-29) (10-15) , (25-29)
APPLIED PRESSURE (kg) 1648.0 1665.9 1584.3 1576.4 1433.1
RANGE 1540-1755 1630-1701 1540-1630 1522-1630 1343-1522
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Physical Properties of a-Lacbose Monohydrabe Tablets Containing Various Concentrations of
Table 24

Nymce1 at Different Compression Pressures

Physical properties 
of tablets

Concentration (X)

Compression
pressure (k g )\. 0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 269.4+1.8 243.2+2.6 250.5+1.2 265.2+0.9 248.9+1.8
THICKNESS (mm+S.D) 4.114+0.019 3.665+0.014 3.744+0.018 3.992+0.012 3.830+0.021
HARDNESS (Kp+S.D.) 3.08+0.60 2.99+0.87 3.66+0.57 3.98+0.484 2.74+0.63
FRIABILITY (X) 1.60 1.42 1.36 1.33 1.61
DISINTEGRATION TIME (SEC)145.83 11.83 20.17 63.83 135.83
RANGE (135-175) (10-14) (16-25) (45-80) (110-120)
APPLIED PRESSURE (kg) 532.9 501.69 497.13 546.44 483.7
RANGE 501-564 465-537 456-537 537-555 447-519

1000 WEIGHT (mg+S.D.) 269.7+3.8 243.4+1.9 250.0*1.6 247.1+1.4 250.5+1.9
THICKNESS (mm+S.D) 3.895+0.015 3.470+0.017 3.510+0.024 3.546+0.021 3.582+0.017
HARDNESS (Kp+S.D.) 6.01+0.83 7.37*1.00 7.59+1.10 7.30+1.264 6.81+1.29
FRIABILITY (X) 0.90 0.62 0.60 0.53 0.47
DISINTEGRATION TIME (SE0 239.53 17.83 18.17 21 80.83
RANGE (205-270) ( 16-20)) ( 17-20) (15-25) (70-90)
APPLIED PRESSURE (kg) 1043.4 985.2 1074.8 1003. 1 940.4
RANGE 1003-1083 895-1074 985-1164 949-1056 895-985

1500 WEIGHT (mg+S.D.) 274.5+1.9 250.2+1.5 247.8+1.9 242.9+2.2 242.1+1.1
THICKNESS (mm+S.D) 3.803+0.020 3.529+0.032 3.497+0.030 3.420+0.051 3.407+0.024
HARDNESS (Kp+S.D.) 9.15+1.62 8.21+1.60 8.74+1.37 9.17+1.68 8.35+1.29
FRIABILITY (X) : 0.52 0.53 0.50 0.35 0.39
DISINTEGRATION TIME (SE0419.17 40.83 27.17 23.5 53.17
RANGE (370-430) (36-45) (25-29) (20-27) (50-55)
APPLIED PRESSURE (kg) 1648.0 1451.0 1477.8 1486.8 1464.4
RANGE 1540-1755 1361-1540 1433-1522 1433-1540 1388-1540
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Table 25
Physical Properties of 's-Laotose Monohydrate Tablets Containing Various Concentrations of
Starch 1 5 0 0 * at Different Compression Pressures

Physical properties Concentration (X)
\  of tablets _____________________________________

Compression
pressure (k g ) \ 0 0.5 1 2 5

500 WEIGHT (mg+S.D.) 269.4+1.8 262.1+1.0 248.7+2.8 254.3+1.1 243.7+2.6
THICKNESS (mm+s.D) 4.114+0.019 3.925+0.012 3.745+0.214 3.867+0.023 3.705+0.012
HARDNESS (Kp+S.D.) 3.08+0.60 3.13+0.49 ' 3.03+0.45 2.64+0.634 1.57+0.89
FRIABILITY (X) 1.60 1.51 1.66 2.04 1.77
DISINTEGRATION TIME (SEC)145.83 30.33 19 31.5 26.67
RANGE ( 135-175) (27-35) (16-25) (28-35) (24-30)
APPLIED PRESSURE (kg) 532.9 515.09 492.63 470.24 515.0
RANGE 501-564 492-537“ 447-537 447-492 465-564

1000 WEIGHT (mg+S.D.) 269.7+3.8 262.2+2.6 251.4+1.5 253.6+1.9 247.5+1.5
THICKNESS (mm+S.D) . 3.895+0.015 3.722+0.058 3.571+0.016 3.612+0.018 3.574+0.011
HARDNESS (Kp+S.D.) 6.01+0.83 6.92+1.15 6.29+1.46 5.80+1.304 4.84+0.7
FRIABILITY (X) 0.90 0.67 0.74 0.67 0.81
DISINTEGRATION TIME (SEC)239.53 119.73 48.5 33 32.5
RANGE (205-270) (88-150) (41-56) (30-36) (29-36)
APPLIED PRESSURE (kg) 1043.4 985.2 1047.9 1074.8 958.4
RANGE 1003-1083 895-1074 1003-1092 985-1164 913-1003

1500 WEIGHT (mg+S.D.) 274.5+1.9 350.6+2.6 256.0+1.7 253.0+0.9 248.2+1.9
THICKNESS (mm+S.D) 3.803+0.020 3.505+0.043 3.615+0.032 3.563+0.022 3.537+0.035
HARDNESS (Kp+S.D.) 9.15+1.62 7.24+1.07 7.39+1.46 7.93+1.41 7.73+0.72
FRIABILITY (X) 0.52 0.53 0.55 0.46 0.47
DISINTEGRATION TIME (SEC)419.17 177.33 81.5 66.17 44.17
RANGE (370-430) (172-187) (74-98) (60-70) (35-52)
APPLIED PRESSURE (kg) 1648.0 1612.2 1513.7 1451.0 1486.8
RANGE 1540-1755 1567-1657 1433-1594 1361-1540 1433-1540

y
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(b ) T h ickness o f  t a b l e t s
The average th ic k n e s s  and s ta n d a rd  d e v ia t io n  o f  

t a b l e t s  f o r  each  fo rm u la tio n  a re  shown in  T ab les  10-25. For 
d ib a s ic  ca lc iu m  phosphate  d ih y d ra te  system , th ic k n e s s  v a lu e s  
ten d ed  to  in c re a s e  as  th e  amount o f  d i s i n te g r a n t  in  fo rm u la tio n  
in c re a se d . In o p p o s ite ,  th e  d e c re a s in g  o f  th ic k n e s s  v a lu e s  were 
found a s  com pressio n al fo rc e  in c re a se d .

For a - l a c to s e  m onohydrate system , th e  in c re a s in g  o f  
th ic k n e s s  v a lu e s  a s  th e  amount o f  d i s i n te g r a n t  in c re a se d  were n o t 
found. However, th e  com pression al fo rc e  s t i l l  e f f e c t  th ic k n e s s  
v a lu e s  in  th e  same c h a r a c t e r i s t i c  a s  d ib a s ic  c a lc iu m  pho sp hate  
d ih y d ra te .

(c ) H ardness o f  T a b le ts
The average h ard n ess  and s ta n d a rd  d e v ia t io n  o f 

t a b l e t s  a r e  p re se n te d  in  T able  10-25. For d ib a s ic  ca lc iu m  
phosphate  d ih y d ra te  and a - l a c to s e  m onohydrate f o r m u la t io n s , i t  was 
c le a r l y  o bse rved  t h a t  a t  th e  same com pressio n al fo r c e ,  h a rd n ess  
v a lu e s  a re  in f lu e n c e d  by c o n c e n tra t io n  o f  d i s i n t e g r a n t .  At 
com pressio n a l fo rc e  o f  500 and 1,000 k g .,  th e r e  was a t r e n d  to  
d e c re a se  on h ard n ess  v a lu e s  as  th e  amount o f  d i s in te g r a n t  in  
fo rm u la tio n  in c re a se d  excep t f o r  o t- la c to se  m onohydrate fo rm u la tio n  
c o n ta in in g  A c -d i-S o lCR>, NymcelCR’ and โ ) ^ . At h ig h  com pressio n al 
fo rc e  o f  1 ,500 kg, th e s e  e f f e c t s  were found in  d ib a s ic  ca lc ium  
p h o sp h a te ' d ih y d ra te  c o n ta in in g  D1, D2 , K o llid o n  CLcr> and
o t- la c to se  m onohydrate c o n ta in in g  K o llid o n  CLc r> . For a l l  c a s e s , 
■ the dependency o f  t a b l e t  h a rd n ess  on th e  co m p ressio n a l fo rc e  were 
fo u n d .

(d ) F r i a b i l i t y  o f  T a b le ts
The r e s u l t s  o f  th e  f r i a b i l i t y  o f  t a b l e t s  o f  each



fo rm ula  a re  shown in  T able  10-25. I t  was n o t ic e d  t h a t  f r i a b i l i t y  
d ec re a se d  w ith  in c re a s in g  com pressio n al fo rc e  a t  a l l  fo rm u la tio n s  
s tu d ie d .  For a l l  t a b l e t s  commpressed a t  500 kg, f r i a b i l i t y  o f  
g r e d te r  th a n  1% were o b served . At com pression al fo rc e  o f  1,000 
and 1,500 kg th e  f r i a b i l i t y  o f  a l l  fo rm u la tio n s , e x c e p t f o r  
d ib a s ic  ca lc iu m  phosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  D3 5% o r 
S ta rc h  1500£R5 0 .5  and 5% com pressed a t  1,000 kg, were w ith in  
a c c e p ta b le  le v e l  o f  l e s s  th an  1%. F r i a b i l i t y  o f  each  fo rm ula 
wich below 1% was found to  be in s ig n i f i c a n t  d i f f e r e n t  a t  th e  same 
co m p ress io n a l fo rc e  (ex cep t a t  500 k g ).

(e )  D is in te g r a t io n  tim e  o f T a b le ts
The r e s u l t s  o f  d i s i n te g r a t io n  tim e  o f  

d i f f e r e n t  co m pressio n a l fo rc e s  a re  shown in  T ab les  
F ig u re s  23-25  f o r  d ib a s ic  ca lc ium  p ho sp hate  
fo rm u la tio n s  and in  T ab les  18-25 and F ig u re s  26-28 f o r  
m onohydrate system .

t a b l e t  a t  
10-17 and 
d ih y d ra te  
a - l a c to s e

1 . E f f e c t  o f  d is  in te g r a n t  on d i s i n te g r a t io n  tim e  o f  
d ib a s ic  ca lc ium  p hosphate  d ih y d ra te  fo rm u la tio n s  
At a l l  com pressio nal fo rc e s  o f  most fo rm u la tio n s , 

d i s i n t e g r a t io n  tim e  were reduced  s i g n i f i c a n t l y  from  th e  c o n tro l  
fo rm u la tio n s  which showed no d i s in te g r a t io n  a f t e r  30 m in u tes . 
A c -d i-S o lc* 3, E x p lo ta b £R3 and N ym cel'*3 gave n e a r ly  in s ta n t  
d i s i n t e g r a t io n  o f  le s s  th a n  100 seconds a t  a l l  c o n c e n tra t io n s  and 
com pression  p r e s s u r e s .  In c re a se  in  com pressio n al fo rc e  and 
d e c re a se  in  c o n c e n tra t io n  o f  p re v io u s ly  m entioned d i s i n t e g r a n t s  
r e s u l t e d  in  in c re a s in g  th e  d i ร in té g r â t  ion  tim e .

At 2 and 5% le v e l  o f  K o llid o n  CL£R3, th e  in s ta n t
d i s i n t e g r a t i o n  o f  le s s  th an  25 seconds were found and a t  0 .5  and
1% le v e l ,  th e r e  was a tre n d  f o r  d i s i n te g r a t io n  tim e to  in c re a s e



concentration P»)
Figure 23. D is in te g r a tio n  tim e o f  variou s d is  in teg ra n ts  as a

fu n ctio n  o f  con cen tra tion  in d ib a s ic  calcium  phosphate 
dihydrate t a b le t ,  a t com pressional fo r c e  o f  500 kg. 
o D1, + D2 , 0 A c-d i-S o l, X corn sta rch , A E xplotab,
V K ollidon  CL, T Nymcel, 0 sta rch  1500.
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Figure 24. D is in te g r a tio n  tim e o f  variou s d is in te g r a n ts  as a

fu n ctio n  o f  con cen tra tion  in , d ib a s ic  calcium  phosphate 
dihydrate ta b le t ,  at com pressional fo r ce  o f  1 ,000 kg. 
a D1, + D .2, <> A c-d i-S o l, X corn s ta r c h , A E xplotab,
V K ollidon  C L ,  7 N y m c e l ,  0 sta rch  1500
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Figure 25. D isinbegrabion  bime o f  various d i ร inbegranbs as a funcbion  

o f concenbrabion in d ib a s ic  calcium  phosphabe dihydrabe  
bableb, ab com pressional fo rce  o f  1,500 kg. o D1# + Da ,
0  A c-d i-S o l, X corn sbarch, A Explobab, V K ollidon  CL,
T Nymcel, 0 Sbarch 1500
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gure 26. D is in te g r a tio n  tim e o f  variou s d iร in teg ra n ts  as a fu n c tio n  
- o f  con cen tra tion  in a - la c to s e  monohydrate t a b le t ,  a t  

com pressional fo rce  o f  500 kg. Q Dt , + D2 1 0 A c -d i-S o l,
X corn sta rch , A Explotab, 7 K ollidon  CL, ▼  Nymcel, 
o S tarch  1500

Figure 27. D is in te g r a tio n  tim e o f  variou s d is  in tegran ts' as a fu n c tio n
o f con cen tra tion  in ot-lactôse monohydrate t a b le t ,  a t/
com pressional fo rce  o f  1000 kg. a  D1, + D2 , 0  A c -d i-S o l,
X corn sta rch , A Explotab, V K ollidon  CL, ▼  Nymcel, 
0 Starch 1500
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Figure 28. D is in teg ra tio n  tim e o f  variou s d is in te g r a n ts  as a fu n ctio n  
o f con cen tration  in or-lactose monohydrate t a b le t ,  a t  
com pressional fo rce  o f  1500 kg. □  D1, +  D2 , ❖  A c -d i-S o l,
X corn starch , A Explotab, V K ollidon  CL, ▼  Nymcel, 
o S tarch  1500
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as com pressional Force in creased . For Dt and E) ab 0.5% 
concenbrabion, bhese were con sidered  in e ffe c b iv e  excepb fo r  D2 ab 
com pressional fo r ce  o f  500 kg. For a l l  c a s e s , as bhe amounb o f  
Dt or D3 increased  bhe d isin b egrab ion  bime o f  bablebs were 
s ig n if ic a n b ly  reduced. On bhe obher hand, an in crea sin g  
com pressional fo rce  d ir e cb ly  re 1 abed bo a longer d isin b egra b io n  
bime.

Sbarch 1 ,5 0 0 CRI was con sidered  bo be e f fe c b iv e  ab 
concenbrabion o f  > 2%, whereas ab 5% was found fo r  corn sbarch. 
Corn sbarch ab 5% le v e l showed d ifferen b  behaviors as compared 
wibh obher d iร inbegranbs by d isin b egra b io n  bime ab com pressional 
fo rce  o f  1,000 and 1,500 kg were shorber bhan bhab 500 kg. For 
a l l  com pressional fo r c e s  bhe e f f i c ie n c y  o f  d isinbegr3nb  bo improve 
d isin b egrab ion  bime were ranked as fo llo w s  ะ A c -d i-S o l '* ’ > 
Nym cel'*5 > ExplobabtR> >K ollidon CLcr> > D1 > D3 >Sbarch 1500CR> 
> corn sbarch.

2. E ffecb  o f  d isinbegranb on d i ร inbegrabion bime o f  
ct - la cb o se  monohydrabe form ulabions
lb was found bhab d i s inbegrabion bime o f  a l l  

form ulabions conbaining variou s d i s inbegranbs, ab a l l  com pression  
p ressu res in b h is  sbudy were improved s ig n if ic a n b ly  from bhe 
conbrol form ulabions. However, bhe d isin b egra b io n  behavior was 
qui be d ifferen b  from d ib a s ic  calcium  phosphabe dihydrabe 
form ulab ions.

Ab com pressional fo rce  o f  500 k g ., bhere was 
s l ig h b ly  d ifferen b  in  d i s inbegrabion bime v a lu es among 
form ulabions excepb fo r  D„ and NymcelCR) ab 5% le v e l ,  and bhe 
d isin begrab ion  bimes o f  le s s  bhan 70 seconds have been observed. 
In bhe case  o f  form ulabion conbaining D2 and NymceltR3 ab 5%
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le v e l ,  th ese  showed s ig n i f i c a n t ly  prolonged d is in te g r a t io n  tim e  
(p > 0 .0 5 ) than th e o th e r s .

At com pressional fo rce  o f  1,000 kg th e  d if f e r e n t  in  
d is in te g r a t io n  tim e between su p erd is in teg ra n ts  and other  
d iร in teg ra n ts in t h is  study was c le a r ly  seen . The dependency o f  
prolonged d is in te g r a t io n  tim e on con cen tra tio n  o f  d is in te g r a n t  
was s t i l l  found for  form ulation  con ta in in g  D2 and NymcelCR3 at 
5% l e v e l .  For form ulation s con ta in in g  su p erd is in teg ra n t such as 
A c -d i-S o lcR3, E xplotabCR3, K ollidon  CLCR3 and N ym cel'*3 (excep t 
at 5%), rapid d is in te g r a t io n  tim e o f  l e s s  than 60 seconds were 
obta ined . Form ulations co n ta in in g  Dj, corn starch  and sta rch  
1500CR3 th e d is in te g r a t io n  tim e decreased  when in crea se
con cen trât i o n .

At com pressional fo rce  o f  1,500 kg,dependency o f  
prolonged d is in te g r a t io n  tim e on con cen tra tio n  o f  D2 and NymcelCR3 
a t 5V, le v e l  were minimized. For Ac-di -S o l ' R 3, E xp lotabCR3, 
K ollidon  CLCR3 and NymceltR3, th e  rapid  d is in te g r a t io n  tim e o f  
l e s s  than 60 seconds were s t i l l  observed . For corn starch  and 
Starch 1500CR3 th e  d is in te g r a t io n  tim e s t i l l  decreased  when 
in crease  co n cen tra tio n . It was n o ticed  th a t th e  d is in te g r a t io n  
tim e o f  D1 and D2 Formulation a t v ar iou s co n cen tra tio n s (< 14
seconds) appeared to  be alm ost id e n t ic a l .  The d ir e c t ly  
r e la t io n sh ip  between com pression p ressu re and d is in te g r a t io n  tim e 
o f a - la c to s e  monohydrate base form u lation s was found fo r  Dt ,D2 , 
corn starch  and sta rch  1 ,5 0 0 cR3, excep t D2 and corn s ta rch  at 5% 

le v e l  which th e in v e r se ly  r e la t io n s h ip  p resen ted .
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( f ) Water Uptake
Water p en etra tion  curves o f  variou s d i ร in teg ra n ts  at 

d if fe r e n t  co n cen tra tio n s in d ib a s ic  calcium  phosphate d ih yd rate  
ta b le t s  compressed a t th ree  com pressional fo r c e s  are shown in  
Figures 2 9-40 , and fo r  a - la c to s e  monohydrate t a b le t s ,  th e se  are  
presented  in  F igures 41-52 . The e f f ic ie n c y  o f  variou s  
d is in te g r a n ts  on th e i n i t i a l  r a te  o f  water p en etra tio n  in  both 
d ilu e n t system s a t d if fe r e n t  con cen tra tion s and com pressional 
fo r c e s  are summarizd in Tables 26-27 . The p en etra tio n  o f  water 
in to  ta b le t s  was c la s s i f i e d  according to  type o f  d is in te g r a n t  and 
d ilu e n t as fo llo w s  ะ

1. D1
1.1 Water in so lu b le  d ilu e n t

E ffe c t o f  D on water p en etra tio n  in to  
ta b le t s  prepared from d ir e c t ly  compressed d ib a s ic  calcium  
phosphate d ih yd rate a t th ree  com pressional fo r ce s  were compared 
w ith o ther d is in te g r a n ts  as g iven  in F igures 2 9-40 . In 
a d d itio n , th e e f f e c t  o f  com pressional fo rce  are a ls o  shown in  
Figures 53-55 . At 0.5% con cen tra tion  o f  D , th e occurence o f  
water p en etra tio n  d id n 't  found. These fig u r e s  d e p ic ts  th e  
in flu en ce  o f  com pressional fo rce  on th e  p en etra tio n  r a te  o f  water 
in to  the t a b le t s .  I t was c le a r ly  shown th a t an in crea se  in  
com pressional fo r ce  produced d ecrease in p en etra tio n  r a te  o f  
w ater. Water uptake was markedly increased  when in crea se  amount 
o f  D . From th e se  f ig u r e s , i t  was n o ticed  th a t both in crea sin g  
com pressional fo rce  and d ecreasin g  con cen tra tion  o f  Dp th e  lag  
tim e o f  p en etra tio n  curve was in creased .

1 .2  Water so lu b le  d ilu e n t
In the case  o f  d ir e c t ly  compressed

06-la c to se  monohydrate system , D1 behaved in  a s im ila r  way as
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—t— DI 
—B— D2.
—» AC—DI—SOL 
-V— CORN STARCH 

EXPLOTAB 
—O— KOLUDON CL 

NYMCEL
—A— STARCH 1500

time (seconds)
F i gure 29. Water p en etra tion  curves o f variou s d is  in teg ra n ts  a t 0.5%

con cen trât i on in d ib a s ic  calcium  phosphate d ih yd rate
ta b le t s , compressed a t 500 kg.

-H— D1 
-ร — อะ’.

AC—DI—SOL 
-^ — CORN STARCH 

EXPLOTAB 
—9— KOLUDON CL 
— NYMCEL 
-^ — STARCH 1500

1%
con cen tration in d ib a s ic calcium  phosphate d ih yd rate
t a b l e t s ,  com pressed a t  500 kg.



40 า -+— DI 
■ ร— D2
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AC—DI—SOL 
CORN STARCH 
EXP LOTAS 
KOLUDON CL 
NYMCEL 
STARCH 1500

time (secondai
F ig u r e  3 1 .  W a ter  p e n e t r a t i o n  c u r v e s  o f  v a r i o u s  d i s  i n t e g r a n t s  a t  2% 

c o n c e n t r â t io n  in  d i b a s i c  c a l c iu m  p h o s p h a t e  d i h y d r a t e  
t a b l e t s ,  c o m p r e s s e d  a t  5 0 0  k g .

—+— D1 
—ร— 02
—M— AC—Dl—SOL 
—V— CORN STARCH 

EXPLOTAB 
—0—  KOLUDON CL 
—#— NYMCEL 
-A— STARCH 1500

time (seconds)
F ig u r e  3 2  1 W ater  p e n e t r a t i o n  c u r v e s  o f  v a r i o u s  d i s i n t e g r a n t s  a t  5%

c o n c e n t r a t i o n  in  d i b a s i c  c a l c iu m  p h o s p h a t e  d i h y d r a t e  
t a b l e t s ,  c o m p r e s s e d  a t  5 0 0  k g .
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—t— DI 
- s -  02.
— H —  AC—DI—SOL 
—V— CORN STARCH 
-♦ — EXPLOTAB 
—0— KOLUDON CL 
— NYMCEL 
—ci— STARCH 1500

F ig u r e  3 3 W aber p e n e b r a b io n  c u r v e s  o p  v a r i o u s  d i s i n b e g r a n b s  ab  0 . 5%
c o n c e n b r a b io n  in  d i b a s i c  c a l c iu m  p h o s p h a b e  d ih y d r a b e  
b a b l e b s ,  c o m p r e s s e d  ab  1 0 0 0  k g .

D1
02
AC-DI—SOL 
CORN STARCH 
EXPLOTAB 
KOLUDON CL 
NYMCEL 
STARCH 1500

c o n c e n b r a b io n  in  d i b a s i c  c a l c iu m  p h o s p h a b e  d ih y d r a b e
b ab leb s , com pressed ab 1000 kg.
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time (seconds)
>e 3 5  W a b e r  p e n e b r a b i o n  c u r v e s  o f  v a r i o u s  d i s i n b e g r a n b s  a b  z%

c o n c e n b r a b i o n  i n  d i b a s i c  c a l c i u m  p h o s p h a b e  d i h y d r a b e  

b a b l e b s ,  c o m p r e s s e d  a b  1 0 0 0  k g .

D1
D2.
AC—๐1— SOL 
CORN STARCH 
EXPLOTAB 
KOLUDON CL 
NYMCEL 
STARCH 15๐0

time (seconds)
F i g u r e  3 6  W a b e r  p e n e b r a b i o n  c u r v e s  o f  v a r i o u s  d i s i n b e g r a n b s  a b  5 y.

c o n c e n b r a b i o n  i n  d i b a s i c  c a l c i u m  p h o s p h a b e  d i h y d r a b e  

b a b l e b s ,  c o m p r e s s e d  a b  1 0 0 0  k g .
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-t— D1 
- e -  0 2 .
-M— AC—Dl—SOL 
-w— CORN STARCH 

EXPLOTAB 
-0— KOLUDON CL 

NYMCEL
-A— STARCH 150๐

F i g u r e  3 7  W a t e r  p e n e t r a t i o n  c u r v e s  o f  v a r i o u s  d i ร i n t e g r a n t s  a t  0 .5 %  

c o n c e n t r a t i o n  i n  d i b a s i c  c a l c f f t m  p h o s p h a t e  d i  h y d r a t e  

t a b l e t s ,  c o m p r e s s e d  a t  1 5 0 0  k g .

o9

D1
0 2 .
AC—DI—SOL 
CORN STARCH 
EXPLOTAB 
KOLUDON CL 
NYMCEL 
STARCH 15๐0

time (seconds)
F i g u r e  3 8  W a t e r  p e n e t r a t i o n  c u r v e s  o f  v a r i o u s  d i s i n t e g r a n t s  a t  1% 

c o n c e n t r a t i o n  i n  d i b a s i c  c a l c i u m  p h o s p h a t e  d i h y d r a t e  

t a b l e t s ,  c o m p r e s s e d  a t  1 5 0 0  k g .
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Figure 39 Water p en etra tio n  curves o f  variou s d is in te g r a n ts  a t
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- e — 0 2 .
—*+— AC—DI—SOL 
—s*— CORN STARCH 

EXPLOTAB 
-^ — KOLUDON CL 
—I— NYMCEL 
-A— STARCH 150๐

2%
con cen tra tion  in d ib a s ic  calcium  phosphate d ih yd rate
t a b le t s ,  compressed a t 1500 kg.

—(— DI 
- e t -  02.
—M— AC—DI—SOL 
- ^ -  CORN STARCH 

EXPLOTAB 
-0— KOLUDON CL 
— NYMCEL 
-A— STARCH 15๐๐

time (seconds)
Figure 40 Water p en etra tio n  curves o f  

con cen tra tion  in d ib a s ic
variou s d is in te g r a n ts  a t 5% 
calcium  phosphate d ihydrate

t a b l e t s ,  com pressed a t  1500 kg.
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—t— D1 
-S — D2.
—M— AC—Dl—SOL 
->?— CORN STARCH 
—V- EXPLOTAB
—0—  k o l u o o n  cl
—t—  NYMCEL 
-A— STARCH 1500

time (seconds)
Figura 41 Water p en etra tio n  curve o f  variou s d iร in teg ra n ts  a t 0 .5 %  

con cen tra tion  in cc — la c to se  monohydrate t a b le t s ,  compressed 
a t 500 kg.

Figure 42 Water p en etra tion  curve o f  variou s d is  in teg ra n ts  a t  1%

□  1 
0 2 .
AC—Dl—SOL 
CORN STARCH 
EXPLOTAB 
KOLUDON CL 
NYMCEL 
STARCH 1500

c o n c e n tra t io n  in  o c - la c to s e  m onohydrate t a b l e t s ,  com pressed
a t  500 kg.
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-A— STARCH 150๐

Figure 4 3  Water p en etra tio n  curve o f  variou s d i ร in teg ra n ts  a t 2 %
con cen tra tion  in O C -lactose monohydrate t a b le t s ,  compressed
at 500 kg.

—i— D1 
- a — D2
—M— AC—DI—SOL 
—■ p— CORN STARCH 

EXPLOTAB 
-^ — KOLUDON CL 
—♦— NYMCEL 
-A— STARCH 15๐๐

. time (seconds)
Figure 44 Water p en etra tio n  curve o f  variou s d is  in teg ra n ts  a t 5'/,

c o n c e n tra t io n  in  o c - l a c t o s e  m onohydrate t a b l e t s ,
a t  500 kg.

compressed
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DT
D2
AC—DI—SOL 
CORN STARCH 
EXPLOTAB 
KOLUDON CL 
NYMCEL 
STARCH 150๐

con cen tration  in o c - la c t o s e  monohydrate t a b le t s ,  compressed  
a t 1000 kg.

DT
02.
AC—Dl—SOL 
CORN > STARCH 
EXPLOTAB 
KOLUDON CL 
NYMCEL 
STARCH 150๐

c o n c e n tra t io n  in  C C -lac to se  m onohydrate t a b l e t s ,  com pressed
a t  1000 kg.
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EXPLOTAB 
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— NYMCEL 
—A— STARCH 11500

Figure 47 Water p en etra tion  curve o f  variou s d is in te g r a n ts  a t 2%
con cen tra tion  in O C -lactose monohydrate t a b le t s ,  compressed  
at 1000 kg.

—I— ๐1 
- e -  ๐2
-X— AC—๐1—SOL 
—V*— CORN STARCH 
-♦ — EXPLOTAB 
—e— KOLUDON CL 
— NYMCEL 
—Ù— STARCH 1500

time (seconds)
Figure 48 Water p en etra tio n  curve o f  variou s d is in te g r a n ts  a t 5%

c o n c e n tra t io n  in  C C -lac to se  m onohydrate t a b l e t s ,  com pressed
a t  1000 kg.
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J?— CORN STARCH 
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NYMCEL 
STARCH 1500
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Figure 49 Water p en etra tio n  curve o f  variou s di ร in teg ra n ts  a t 0.554

con cen tration  in c c - la c t o s e  monohydrate t a b le t s ,  compressed 
at 1500 kg.

Xพ
ริ-V£วิ

25-,

20-

D1
D2
AC-DI—SOL 
CORN STARCH 
EXPLOTAB 
KOLUDON CL 
NYMCEL 
STARCH 1500

time (seconds)
F igure  50 Water p e n e tr a t io n  cu rve  o f  v a r io u s  d is  in te g r a n ts  a t  154

c o n c e n tra t io n  in  Oc—la c to s e  m onohydrate t a b l e t s ,  com pressed
a t  1500 kg.
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DI
0 3 .
A C —DI—SOL 
CORN STARCH 
EXPLOTAB 
KOLUDON CL 
NYMCEL 
STARCH 1500

con cen tration  in CC_ la c to se  monohydrate t a b le t s ,  compressed
at 1500 kg.

c o n c e n tra t io n  in  c c —l a c to s e  m onohydrate t a b l e t s ,  com pressed
a t  1500 kg.
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Table 26
The Rank of Efficiency of Various Diรintegrants in Dibasic Calcium Phosphate 

Dihydrate Tablets at Different Concentrations and Congressional Forces on the Initial 
Rate of Water Penetration.

Force (Kg) 
Concentrât i on(X)

Di ร integrant

D. Da Ac-di-Sol1 *1 Corn
starch

Explotab1*1 Ko 11 i don ClÎ  ̂ Nymce 1 'R1 Starch 
1500'R1

500 0.5 - 5 2 - 3 4 1 ธ
1.0 4 5 3 - 1 7 2 6
2.0 4 5 1 8 3 7 2 ธ
5.0 5 6 2 e 1 4 3 7

1000 0.5 - 5 4 - 2 3 1 6
1.0 5 6 2 - 3 4 1 7
2.0 5 6 1 8 2 3 4 7
5.0 5 6 4 7 2 1 3 8

1500 0.5 - 5 1 - 4 3 2 -
1.0 5 6 1 - 2 3 4 -
2.0 5 6 1 7 4 2 3 -
5.0 5 6 2 7 4 1 3 8

- water penetration was not observed.
1 the best efficiency
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Table 27
The Rank of Efficiency of Various Disintegrants inOt-Lactose Monohydrate 

Tablets at Different Concentrations and Compressional Forces on the Initial Rate 
of Water Penetration.

Force (Kg) 
Concentrât i on(%)

Di sintegrant

Ac-di-Sol1*’ Corn
starch

Explotab'K* KollidonCL Nymcel<RJ Starch 
15001*1

500 0.5 6 7 3 4 1 5 2 . 8
1.0 5 7 3 4 2 6 1 8
2.0 5 7 1 8 3 4 2 6
5.0 5 7 1 6 2 3 4 8

1000 0.5 5 7 2 6 3 4 1 -

1.0 6 8 2 5 1 4 3 7
2 .0 6 8 2 5 4 3 1 7
5.0 7 8 4 5 2 1 3 6

1500 0.5 5 7 3 6 2 4 1 -

1.0 5 8 1 7 3 4 2 6
2.0 6 8 4 5 2 3 1 7
5.0 7 8 4 5 2 1 3 6

-  water penetration was not observed.
1 the best efficiency
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F ig ure  53 E f fe c t  o f  co m pressio n a l fo rc e s  on w ate r p e n e tr a t io n  in to
d ib a s ic  ca lc ium  phosp hate  c fihy d ra te  t a b l e t s  c o n ta in in g  D^ 
a t  1% c o n c e n tra t io n  as  a fu n c t io n  o f  tim e .
D 500 kg, + 1000 kg, 0 1500 kg.

F ig u re  54 E f fe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to
d ib a s ic  ca lc iu m  p ho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  D± 
a t  2% c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e .
0 500 kg, + 1000 kg, 0 1500 kg.
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F ig u re  55 E f fe c t  o f  c o n g re s s io n a l  fo rc e s  on w ate r p e n e tr a t io n  in to  
d ib a s ic  ca lc ium  phosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  จ 1 
a t  5% c o n c e n tra t io n  as  a fu n c t io n  o f  tim e .
D 500 kg, .+ 1000 kg, 0 1500 kg.

>
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d ib a s ic  ca lc ium  p ho sp h a te  d ih y d ra te  system , t h a t  was an in c re a se d  
in  com press5onal fo rc e  produced d e c re a s in g  in  w ate r p e n e tr a t io n  
as  shown in  F ig u re s  56-59 . B ut, when th e  amount o f  D1 in c re a se d , 
th e  r a t e  and e x te n t  o f  w ater u p tak e  was s l i g h t l y  a l t e r e d .  
However, a t  5% l e v e l ,  th e  d i f f e r e n t  on r a t e  and e x te n t  o f  w ate r 
u p tak e  a t  th r e e  co m pressio n a l fo rc e s  became sm a lle r  th a n  a t  lower 
c o n c e n tra t io n s .  In a d d i t io n ,  th e  la g  tim e  o f  p e n e t r a t io n  curve  
s t i l l  in c re a se d  a s  in c re a s in g  com pressio n al fo rc e  o r d e c re a s in g  
c o n c e n tra t io n  o f  D1

2. 02
2 .1  W ater in s o lu b le  d i lu e n t

The w ate r p e n e tr a t io n  in to  d i r e c t l y  
com pressed d ib a s ic  ca lc ium  pho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  
02 a t  th r e e  co m pressio n a l fo rc e s  a re  d em on stra ted  in  F ig u re s  
60-63. As th e  same a s  in  01 system  in c re a s e  in  co m p ressio n a l 
fo rc e  r e s u l te d  in  d e c re a s in g  r a t e  o f  w ater p e n e t r a t io n  and 
in c re a s in g  lag  tim e (ex cep t fo r  02 5%, a t  1500 kg th e  p e n e tr a t io n  
was g r e a te r  th a n  a t  1000 k g ) . W ater p e n e tr a t io n  was a ls o  
m arkedly in c re a se d  when in c re a se  amount o f  0 2 .

2 .2  W ater s o lu b le  d i lu e n t  _
The e f f e c t  o f  02 upon w ater p e n e t r a t io n  o f 

d i r e c t l y  com pressed a - l a c t o s e  m onohydrate system  a t  th r e e  
com pressio n al fo rc e s  a re  shown in  F ig u re s  64-67. These f ig u r e s  
d e p ic ts  th e  same b eh av io r as  w ate r in s o lu b le  system  in  th e  
in f lu e n c e  o f  com pressio n a l fo rc e s  on w ate r u p ta k e . However, 
in c re a s e  in  c o n c e n tra t io n  o f  02 caused  w ater u p tak e  change in  
d i f f e r e n t  way from w ater in s o lu b le  system . On in c re a s in g  02
c o n c e n tra t io n  th e  r a t e  and e x te n t  o f  w ater u p take  had ten d en cy  to  
in c re a s e  u n t i l  a t  2% le v e l th e  re v e r s e  e f f e c t  s t a r t e d  to
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igu re  56 E f fe c t  o f  com pressions] fo rc e s  on w ate r p e n e t r a t io n  in to  
o ( - la c to s e  m onohydrate t a b l e t s  c o n ta in in g  อ เ a t  0 . 5 %  

c o n c e n tra t io n  as  a fu n c t io n  o f  t im e . D 500 kg, + 1000 kg, 
0  1500 kg.

F ig u re  57 E f fe c t  o f  com pressio nal fo rc e s  on w ate r p e n e t r a t io n  in to  
oC - l a c to s e  m onohydrate t a b l e t s  c o n ta in in g  Dt a t  1% 

c o n c e n tra t io n  as  a fu n c t io n  o f  t im e ..n  500 kg, + 1000 kg, 
^1500  kg.
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F ig u re  58 E ffe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to  
e< .-lac tose  monohydrate t a b l e t s  c o n ta in in g  D1 a t  2% 
c o n c e n tra t io n  as a fu n c t io n  o f  tim e , a 500 kg, + 1000 kg, 
0  1500 kg.

time (seconds)
F ig u re  59 E ffe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to

cC -lactose  m onohydrate t a b l e t s  c o n ta in in g  D a t  5% 
c o n c e n tra t io n  as  a fu n c t io n  o f  t im e . D 500 kg, + 1000 kg, 
0 1500 kg.
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F ig ure  60 E f fe c t  o f  com pressio n al fo rc e s  on w a te r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  phosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  D2 
a t  0 . 5 ' / ,  c o n c e n tra t io n  as  a fu n c t io n  o f  tim e .
0 500 kg, + 1000 kg, 0 1500 kg.

F ig u re  61 E f fe c t  o f  com pressio nal fo rc e s  on w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  p hosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  D2 
a t  1% c o n c e n tra t io n  as a fu n c t io n  o f  tim e , 
a 500 kg, + 1000 kg, 0 1500 kg.-
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F ig u re  62 E f fe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to
d ib a s ic  ca lc ium  p hosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  จ2 
a t  2 '/. c o n c e n tra t io n  as  a fu n c t io n  o f  tim e .
°  500 kg, + 1000 kg, 0  1500 kg.

F ig u re  63 E f fe c t  o f  com pression al fo rc e s  ๐ท w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  phosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  D2 
a t  5 '/, c o n c e n tra t io n  as  a fu n c t io n  o f  tim e , 
a 500 kg, + 1000 kg, 0  1500 kg.
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igure 64 E ffe c t o f  com pressional fo r ce s  on water p en etra tio n  in to  
๙ .- la c to se  monohydrate ta b le t s  con ta in in g  Da a t 0.5% 

con cen tra tion  as a fu n ctio n  o f  tim e, a 5 0 0  kg, + 1 0 0 0  kg, 
0 1500 kg.

Figure 65 E ffe c t o f  com pressional fo rces  on water p en etra tio n  in to  
o £ - la c to s e  monohydrate ta b le t s  co n ta in in g  Da a t 1 % 
con cen tra tion  as a fu n ctio n  o f  tim e, o 500 kg, + 1 0 0 0  kg, 
0 1500 kg.



vol
um

e u
ptak

e.2 
xia

3 (
cm

f 
vol

um
e u

pta
ke2

 xl
Q-

^cm
)6

106

gure 66 E ffe c t  o f  com pressional fo rces  on water p en etra tio n  in to  
o (.-la c to se  monohydrate ta b le t s  co n ta in in g  D2 a t 2% 

con cen tra tion  as a fu n ctio n  o f  tim e, n 500 kg, + 1000 kg, 
0 1500 kg.

time (seconds)
Figure 67 E ffe c t  o f  com pressional fo r ce s  on water p en etra tio n  in to  

o (- la c to s e  monohydrate ta b le t s  co n ta in in g  D a t 5% 
con cen tra tion  as a fu n ctio n  o f  tim e, a 500 kg, + 1000 kg, 
0 1500 kg.
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3. AC-DI-S0Lcr>
3 .1  Water in so lu b le  d ilu e n t

Water p en etra tio n  b ehaviors o f  ta b le t s  
prepared from d ib a s ic  calcium  phosphate d ih yd rate and A c -d i-S o l£R3 
are shown in  F igures 68-71 . A ddition  o f  A c -d i-S o l£R3 o b v io u sly  
increased  p en etra tio n  r a tes  and decreased  lag  tim e. On th e  other  
hand, in crea sin g  com pressional fo r ce  r e su lte d  in  d ecreasin g  
p en etra tio n  r a te s . However, a t th e  con cen tra tion  o f  more than 1% 
th e  d if f e r e n t  in  p en etra tio n  r a te  a t variou s com pressional fo r ce s  
were s l i g h t l y .  Sometimes the g rea ter  th e  ex ten t o f  water uptake 
a t h igher com pressional fo rce  may presented  than th e  lower ones.

3 .2  Water so lu b le  d ilu en t
In th e case  o f  d ir e c t ly  compressed a - la c t o s e  

monohydrate system , com pressional fo r ce  exerted  d if f e r e n t  
in flu en ce  on water p en etra tio n  whereas water uptake tended to  
in crease  as com pressional fo rce  increased  as shown in F igures  
72-75 . The p rev io u sly  mentioned e f f e c t  was obvious a t the
con cen tra tion  o f  g rea ter  than 1%. At a l l  o f  th e  com pressional 
fo r ce s  s tu d ied , th e h igher th e  con cen tra tion  o f  A c -d i-S o lCR3 the  
g rea ter  th e r a te  o f  water uptake. However, th e change in ra te  
and ex ten t o f  water p en etra tio n  were sm all, as compared w ith  
water in so lu b le  system .

4. Corn starch
4 .1  Water in so lu b le  d ilu e n t

app edred . The ten den cy  to  d e c re a se  in  th e  and e x te n  were mere
pronounced a t  5% l e v e l .

The w ate r p e n e tr a t io n  in to  d ib a s ic  ca lc iu m
p hosp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  co rn  s t a r c h  when d i r e c t l y
com pressed a t  th r e e  com pressio n al fo rc e s  a re  d em o n stra ted  in
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gure 68 E ffe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  p ho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  
A c-d i-S o l a t  <2.5% c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e 
a 500 kg, + 1000 kg, 0 1500 kg.

F ig ure  69 E ffe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  p ho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  
A c-d i-S o l a t  1% c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e 
๐ 500 kg, + 1000 kg, 0 1500 kg.
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gure 70 E f fe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  phosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  
A c-d i-S o l a t  2% c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e  
a 500 kg, + 1000kg, 0 1500 kg.

F ig ure  71 E f fe c t  o f  com pressio nal fo rc e s  on w ate r p e n e tr a t io n  in to  
d ib a s ic  ca lc ium  pho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  
A c-d i-S o l a t  5% c o n c e n tra t io n  a s  a fu n c t io n  o f  t im e . 
Q 500 kg, + 1000kg, 0 1500 kg.
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ig u re  72 E f fe c t  o f  com pressio n a l fo rc e s  on w ate r p e n e tr a t io n  in to  
oC -lactose m onohydrate t a b l e t s  c o n ta in in g  A c-d i-S o l a t  0 . 5 ’/. 
c o n c e n tra t io n  as  a fu n c t io n  o f  t im e . °  500 kg, + 1000 kg,
Q 1500 kg.

time (seconds)
F ig u re  73 E f fe c t  o f  com pressio nal fo rc e s  on w ater p e n e t r a t io n  in to  

o (- la c to se  m onohydrate t a b l e t s  c o n ta in in g  A c-d i-S o l a t  พ .  

c o n c e n tra t io n  as  a fu n c t io n  o f  tim e , 0 500 kg, + 1000 kg, 
0 1500 kg.
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0 20 40 60 60 100 120 140 160 180
time (seconds)

igure 7 4  E ffe c t o f  com pressional fo r ce s  on water p en etra tio n  in to  
o(.-lactose monohydrate ta b le t s  co n ta in in g  A c-d i-S o l a t 2% 

con cen tration  as a fu n ctio n  o f  tim e, a 5 0 0  kg, + 1 0 0 0  kg, 
❖  1500 kg.

time (seconds)
Figure 75 E ffe c t o f  com pressional fo r ce s  on water p en e tra tio n  in to  

06- la c to se  monohydrate t a b le t s  con ta in in g  A c-d i-S o l a t 5V. 
con cen tra tion  as a fu n ctio n  o f  tim e. □  5 0 0  kg, + 1 0 0 0  kg, 
G 1500 kg.
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F igures 76-77 . Ab 0 .5  and 1% concenbrabion o f  corn sbarch, waber 
penebrabion was nob found ab a l l  con d ib ions sbudied. Ab 2% le v e l  
o f  corn sbarch, waber penebrabion rabe o f  bablebs compressed ab 
500 kg was higher bhan bhose compressed ab 1,000 and 1,500 kg. 
However, ab 5% le v e l ,  bhose which compressed ab 1 ,000 kg show 
higher rabe bhan ab 500 kg. As bhe concenbrabion o f  corn sbarch  
increased  from 2 to  5X, bhe rabe o f  waber upbake a ls o  increased  
whereas lag  bime showed bendency bo d ecrea se .

4 .2  Waber so lu b le  d iluenb
The re su lb s  o f  waber penebrabion fo r  

a -lacb o se  monohydrabe and corn sbarch bablebs d ir e cb ly  compressed 
ab bhe bhree com pressional fo r ce s  are shown in F igu res 7 8-81 . Ab 
bhe concenbrabion o f  corn sbarch < 2 %, waber upbake decreased  on 
in crea sin g  com pressional fo r c e . The reducbion in magnibude o f  
d ifferen b  in rabe and exbenb o f  waber upbake ab v ar iou s  
com pressional fo r ce s  were found as concenbrabion o f  corn sbarch  
approched 5% le v e l .  S u rp r is in g ly , ab 5 ’/. l e v e l ,  bhe magnibude o f  
waber upbake ab 1,500 kg com pressional fo rce  appeared bo be bhe 
highesb . The lag  bime was a lso  reduced as concenbrabion o f  corn  
sbarch was added.

5. EXPLOTABcr>
5.1  Waber in so lu b le  d iluenb

The re su lb s  o f  waber penebrabion inbo 
d ir e cb ly  compressed d ib a s ic  calcium  phosphabe dihydrabe bableb  
wibh Explobab ' ” 3 as d isinbegranb ab bhree com pressional fo r ce s  
are demonsbrabed in F igures 82-85 . These f ig u r e s  indicabed bhe 
in v e rse ly  e ffecb  o f  com pressional fo rce  wibh r e 1abed bo waber 
penebrabion rabe ab 0 .5  and 1% concenbrabion o f  Explobab£R3. Bub 
ab h igher concenbrabion b h is e ffe c b  become s l ig h b ly .  Ib was
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Figure 76 E ffe c t  o f  com pressional fo r ce s  on water p en etra tio n  in to  
d ib a s ic  calcium  phosphate d ihydrate t a b le t s  co n ta in in g
corn starch  a t 2 % con cen tra tion  as a fu n c tio n  o f  tim e, 
a 500 kg, + 1000kg, 0 1500 kg.

Figure 77 E ffe c t o f  com pressional fo r ce s  on water p en e tra tio n  in to
d ib a s ic  ca lc ium  pho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g
co rn  s ta r c h  a t  5% c o n c e n tra t io n  a s  a f u n c t io n  o f  tim e .
Q 500 kg, + 1000kg, 0 1500 kg.
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igure 78 E ffe c t o f  com pressiona1 fo r c e s  on water p en etra tio n  in to  
© (-lactose monohydrate ta b le t s  co n ta in in g  corn sta rch  a t  
0.5% con cen tra tion  as a fu n ctio n  o f  tim e, 
a 500 kg, + 1000 kg, 0 1500 kg.

1 . time (seconds!
Figure 79 E ffe c t o f  com pressional fo r ce s  on water p en etra tio n  in to  

©(.-lactose monohydrate t a b le t s  co n ta in in g  corn sta rch  a t  
1% con cen tration  as a fu n ctio n  o f  tim e.
0 500 kg, + 1000 kg, 0 1500 kg.
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igure 80 E ffec t o f  com pressional fo r c e s  on water p en e tra tio n  in to  
o (-la c to se  monohydrate ta b le t s  co n ta in in g  corn sta rch  a t  
2/4 con cen tration  as a fu n ctio n  o f  tim e.
อ 500 kg, + 1000 kSf, 0 1500 kg.

Figure 81 E ffe c t o f  com pressional fo r ce s  on water p en etra tio n  in to  
o (-la c to se  monohydrate ta b le t s  co n ta in in g  corn s ta rch  a t  
5/4 con cen tration  as a fu n c tio n  o f  tim e, 
n 500 kg, + 1000 kg, 0 1500 kg.
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Figure 82 E ffe c t o f  com pressional fo r c e s  on water p en etra tio n  in to
d ib a s ic  calcium  phosphate d ih yd rate t a b le t s  co n ta in in g  
Explotab a t 0.5ft con cen tra tio n  as a fu n ctio n  o f  tim e.

• Q 500 kg, + 1000kg, ❖  1500 kg.

Figure 83 E ffe c t o f  com pressional fo r c e s  on water p en e tra tio n  in to
d ib a s ic  ca lc ium  p h o sphate  d ih y d ra te  t a b l e t s  c o n ta in in g

" E xplo tab  a t  lft c o n c e n tra t io n  a s  a fu n c t io n  o f  t im e ,
a 500 kg, + 1000kg, 0  1500 kg.
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igure 84 E ffe c t o f  com pressional fo r ce s  on water p en etra tio n  in to  
d ib a s ic  calcium  phosphate d ihydrate t a b le t s  contain ing' 
Explotab a t 2% con cen tra tion  as a fu n ctio n  o f  tim e. 
D 500 kg, + 1000 kg, 0 1500 kg.

Figure 85 E ffe c t  o f  com pressional fo r ce s  on water p en etra tio n  in to  
d ib a s ic  calcium  phosphate d ihydrate t a b le t s  co n ta in in g  
Explotab a t 5% con cen tra tion  as a fu n ctio n  o f  tim e, 
a 500 kg, + 1000 kg, 0  1500 kg.
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n o ticed  th a t r a te  and ex ten t o f  water uptake were s tro n g ly  
increased  when in crease  the amount o f  E xplotab” *3.

5 .2  Water so lu b le  d ilu en t
- For et- la c t o s e  monohydrate and E xplotabtR>

system , th e  r e s u lt s  are shown in  F igures 86-89 . At 0 .5 ' / ,  le v e l  o f  
E xplotabCR3, the r a te  o f  water uptake d ecrease as com pressional 
fo r ce  in creased . On in crea sin g  amount o f  E xp lotabCS3 in 
form u lation , t a b le t s  which compressed a t high com pressional fo rce  
tended to  r a is e  ra p id ly  in r a te  and ex ten t o f  water p en e tra tio n , 
w h ile  th ose  which compressed a t 500 kg had tendency to  d e c l in e .  
For example, th e  r e s u lt s  o f water p en etra tio n  a t 0.5% le v e l  were 
o p p o site  from a t 5% le v e l .  As th e same as water in so lu b le  
system , water uptake increased  on in crea sin g  con cen tra tio n  o f  
E xplotab1R 3.

6. KOLLIDON CLcr>
6. 1 Water in so lu b le  d ilu e n t

The in flu en ces  o f  K ollidon  CLtR> on th e  
water p en etra tio n  in to  d ib a s ic  calcium  phosphate d ih yd rate
t a b le t s  d ir e c t ly  compressed a t variou s com pressional fo r c e s  are  
shown in F igures 9 0-93 . At 0.5% con cen tra tion  th e  order o f  water 
p en etra tio n s as a fu n ctio n  o f  com pressional fo rce  are ะ 1000 -
500 > 1500 kg. However, a t > 1% con cen tra tion  th e  order become : 
1000 > 1500 > 500 kg, r e s p e c t iv e ly . I t  was obvious th a t a t 5%
K ollidon  CLCR3 th e  e f f e c t  o f  com pressional fo rce  on th e  r a te  o f
water p en etra tio n  was minimized.

6 .2  Water so lu b le  d ilu e n t
In th e  case  o f  a  - la c t o s e  monohydrate

co n ta in in g  K ollidon  CLtR3 d ir e c t ly  compressed a t th ree
com pressional fo r c e s , the water p en etra tio n  curve are shown in
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time (seconds)
Figure 86. E ffe c t o f  com pressional fo r ce s  on water p en etra tio n  in to  

c^ -lactose  monohydrate ta b le t s  co n ta in in g  Explotab a t 0.5% 
con cen tration  as a fu n ctio n  o f tim e. 0 500 kg> + 1000 kg,
0 1500 kg.

time (seconds!
Figure 87. E ffe c t o f  com pressional fo r ce s  on water p en etra tio n  in to

c^ -la c to se  m onohydrate t a b l e t s  c o n ta in in g  E x p lo tab  a t  1%
c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e  D 500 kg, + 1000 kg,
01500 kg.
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Figure 88. E ffe c t  o f  com pressional fo rces  ๐ท water p en etra tio n  in to
© (-lactose monohydrate t a b le t s  co n ta in in g  Explotab a t  2% 
con cen tra tion  as a fu n ctio n  o f  tim e, o 500 kg, + 1000 kg, 
0 1500 kg.

Figure 89. E ffe c t o f  com pressional fo r ce s  on water p en etra tio n  in to  
© (-lactose monohydrate ta b le t s  co n ta in in g  Explotab a t 5% 
con cen tra tio n  as a fu n ctio n  o f  tim e .”a 500 kg, + 1000 kg, 
0 1500 kg.
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igu re  90. E ffe c t o f  com pressional fo r ce s  on water p en e tra tio n  in to  
d ib a s ic  calcium  phosphate d ihydrate t a b le t s  c o n ta in in g  
K ollidon CL a t 0.5% con cen tra tion  as a fu n c tio n  o f  tim e.
D 500 kg, + 1000 kg, 0 1500 kg.

Figure 91. E ffe c t o f  com pressional fo r ce s  on water p en e tra tio n  in to  
d ib a s ic  calcium  phosphate d ihydrate t a b le t s  c o n ta in in g  
K ollidon CL at 1% co n cen tra tio n  as a fu n c tio n  o f  tim e. 
D 500 kg, + 1000 kg, 0 1500 kg.
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ig u re  92. E f fe c t  o f  com pressio nal fo rc e s  on w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  p ho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  
K o llid o n  CL a t  2% c o n c e n tra t io n  as  a fu n c t io n  o f  tim e .
0  500 kg, + 1000 kg, $ 1500 kg.

F ig u re  93. E f f e c t  o f  com pressio n al fo rc e s  on w ater p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  p h o sphate  d ih y d ra te  t a b l e t s  c o n ta in in g  
K o llid o n  CL a t  5% c o n c e n tra t io n  a s  a f u n c t io n  o f  tim e . 
0  500 kg, + 1000 kg, <> 1500 kg.
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F ig u re s  94-97 . In g e n e ra l,  i t  seemed th a t  w ate r u p tak e  was 
d i r e c t l y  r e l a t e d  to  com pressio n al fo rc e  ex cep t a t  0.5% le v e l .  
T h is e f f e c t  was m ore‘pronounced a t  h ig h e r  c o n c e n tra t io n  o f  
K o llid o n  CLt R 3  and th e  h ig h e r co m p ressio n a l fo rc e  showed h ig h e r  
r a t e  o f  w ate r u p ta k e . As c o n c e n tra t io n  o f  K o llid o n  CLCR3 

in c re a se d , w a te r u p take  a t  a l l  co m p ressio n a l fo rc e s  was g ra d u a lly  
i n c re a s e d .

7 . NYMCEL1 * 3

7 .1  Water in s o lu b le  d i lu e n t
The r e s u l t s  o f  w ater p e n e t r a t io n  f o r  

d ib a s ic  ca lc ium  p hosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  NymcelCR3 

when d i r e c t l y  com pressed a t  th r e e  com pressio n al fo rc e s  a re  
dem o n stra ted  in  F ig u re s  98-101 . The w ater p e n e t r a t io n  r a t e  
d ec re a se d  w ith  in c re a s in g  com p ressio n a l fo rc e ,  e s p e c ia l ly  a t  
com pressio n al fo rc e  o f  1,500 kg th e  r a t e  o f  w ater- u p ta k e  was 
slowed and had long  lag  tim e . However, a t  h ig h e r  amount o f  
NymcelCR3, th e  in f lu e n c e  o f  co m p ressio n a l fo rc e  on la g  tim e  was 
h in d e red  by th e  s t ro n g ly  in c re a s e  in  w ate r u p take  r a t e .

7 .2  Water s o lu b le  d i lu e n t
In th e  c a se  o f  a - l a c t o s e  m onohydrate

system , com pressio n al fo rc e  e x e r te d  in f lu e n c e  on w ate r 
p e n e t r a t io n  r a t e  in  th e  s im i la r  f a s h io n  to  K o llid o n  CLt R 3  a s  seen  
in  F ig u re s  102-105. The h ig h e r  th e  c o n c e n tra t io n  o f  Nymcel ' * 3 

add ing , th e  b e t t e r  th e  r a t e  and e x te n t  o f  w ate r u p tak e  (e x c e p t a t  
5% l e v e l ) .  I t  was obv ious t h a t  h ig h e r  co m p ressio n a l fo rc e  
r e s u l te d  in  h ig h e r  r a t e  o f  w ate r u p ta k e . At 5% c o n c e n tr a t io n ,  
how ever, th e  r a t e  o f  w ate r u p tak e  became sm a lle r  a s  compared w ith  
o th e r  c o n c e n tra t io n s .
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9 4 . E f f e c t  o f  com pression s] fo rc e s  on w ate r p e n e t r a t io n  in to  
o (.-lac to se  m onohydrate t a b l e t s  c o n ta in in g  K o llid o n  CL a t  
0.5% c o n c e n tra t io n  as  a fu n c tio n  o f  tim e .
o 500 kg, + 1 0 0 0  kg, o 1500 kg.

F ig u re  95. E f f e c t  o f  com pressio n a l fo rc e s  on w ate r p e n e t r a t io n  in to  
o (.-lac to se  i m onohydrate t a b l e t s  c o n ta in in g  K o llid o n  CL a t  
1 % c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e , 
a 500 kg, + 1000 kg, o 1500 kg.
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F ig u re  96. E f f e c t  o f  com pressio n a l fo rc e s  on w ate r p e n e t r a t io n  in to ' 
o< .-lactose m onohydrate t a b l e t s  c o n ta in in g  K o llid o n  CL a t
2 '/, c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e , 
a 500 kg, + 1000 kg, o 1500 kg.

F ig u re  97. E f fe c t  o f  co m pressio n a l fo rc e s  on w ate r p e n e t r a t io n  in to
o (- la c to se  monohyclrate t a b l e t s  c o n ta in in g  K o llid o n  CL a t  
โ '/,° c o n c e n tra t io n  as  a fu n c t io n  o f  tim e , 
a 500 kg, + 1000 kg, o  1500 kg.
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ig u re  98. E ffect, o f  com pressio n a l fo rc e s  on waber p e n e tra b io n  inbo 
d ib a s ic  ca lc ium  phosphabe d ih y d rab e  b ab leb s  c o n b a in in g  
Nymcsl ab 0.5% con cenb rab io n  as  a fu n cb io n  o f  bim e.
D 500 kg, + 1000 kg, 0  1500 kg.

F ig u re  99. E ffecb  o f  com pressio n al fo rc e s  on waber p en eb rab io n  inbo 
d ib a s ic  ca lc ium  phosphabe d ih y d rab e  b ab leb s  co n b a in in g  
Nymcel ab 1% con cenb rab io n  as  a fu n cb io n  o f  bim e.
Q 500 kg, + 1000 kg, 0 1500 kg.
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F ig u re  100 E f fe c t  o f  com pressio n a l fo rc e s  on w ater p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  p ho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  
Nymcel a t  2% c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e .
°  500 kg, + 1000 kg, 0 1500 kg.

F ig u re  101. E f fe c t  o f  co m pressio n a l fo rc e s  on w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  p hosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  
Nymcel a t  5% c o n c e n tra t io n  as  a fu n c t io n  o f  tim e .
D 500 kg, + 1000 kg, <> 1500 kg.



1, time (seconds)
F ig u re  102. E f fe c t  o f  com pressio nal fo rc e s  on w ate r p e n e t r a t io n  in to  

๐(.-1 a c to s e  m onohydrate t a b l e t s  c o n ta in in g  Nymcel a t  0 . 5 % 
c o n c e n tra t io n  as a fu n c t io n  o f  tim e . ท 500 kg, + 1 0 0 0  kg, 
V 1500 kg.

F ig u re  103 E f fe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to  
o £ -lac to se  m onohydrate t a b l e t s  c o n ta in in g  Nymcel a t  1%
c o n c e n tra t io n  a s  a fu n c t io n  o f  t i m e . 0 500 kg, + 1000 kg,
0  1500 kg.
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F ig u re  1 0 4 . E f f e c t  o f  com pressio n s! fo rc e s  on w ate r p e n e t r a t io n  in to
o £ -la c to se  m onohydrate t a b l e t s  c o n ta in in g  Nymcel a t  2% 
c o n c e n tra t io n  as  a fu n c t io n  o f  tim e , o 5 0 0  kg, + 1 0 0 0  kg, 
o  1500 kg.

time (seconds)
F ig u re  105. E f f e c t  o f  com pressio n s! fo rc e s  on w ate r p e n e t r a t io n  in to  

o C -lac tose  m onohydrate t a b l e t s  c o n ta in in g  Nymcel a t  5 y.

c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e , a 500 kg, + 1000 kgj
0 1500 kg.
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8 . STARCH 15001” 3
8 .1 Water in s o lu b le  d i lu e n t

The e f f e c t  o f  s t a r c h  1500tR) upon w ater 
p e n e tr a t io n  o f  d i r e c t l y  com pressed d ib a s ic  ca lc ium  pho sp hate  
d ih y d ra te  system  a t  th r e e  com pressio n al fo rc e s  a re  shown in  
F ig u re s  106-109. At 0.5X c o n c e n tra t io n  o f  s t a r c h  1500CR3, th e  
occu rence  o f  w ate r p e n e tr a t io n  was n o t found . As w ell as  o th e r  
d i s in te g r a n t s  m entioned b e fo re , th e  r a t e  o f  w ater u p take  was 
in f lu e n c e d  by com pressio n al fo rc e ,  e s p e c ia l ly  a t  1500 kg th e  
w ater u p take  d i d n 't  occur u n t i l  a t  h ig h e r  c o n c e n tra t io n  o f  5% 
le v e l .  In c o rp o ra tio n  o f  more c o n c e n tra t io n  o f  s t a r c h  1500tR3 
in to  d ib a s ic  ca lc iu m  p hosp hate  d ih y d ra te  t a b l e t s  had s l i g h t  
e f f e c t  on w ater p e n e tr a t io n  r a t e .

8 .2  W ater s o lu b le  d i lu e n t
For “ - l a c t o s e  m onohydrate system , s t a r c h  

1500CR> behaved in  th e  s im i la r  way to  w ate r in s o lu b le  d i lu e n t  as 
shown in  F ig u re s  110-113 At 0.5% c o n c e n tra t io n  o f  s t a r c h  1500tR>, 
w ate r p e n e tr a t io n  was n o t observed  a t  com pressio n al fo rc e s  o f  
1 ,000 and 1,500 kg. W ater u p tak e  s t i l l  depend in v e rs e ly  on 
com pressio n al fo rces.H o w ev er, a t  h ig h  c o n c e n tra t io n  th e  m agnitude 
o f  d i f f e r e n c e  o f  w ate r u p take  among v a r io u s  com pressio n al fo rc e s  
was s l i g h t l y . I n  a d d i t i o n ,e f f e c t  o f  c o n c e n tra t io n  o f  s t a r c h  1500CR3 
on w ate r p e n e t r a t io n  r a t e  in  a - l a c t o s e  m onohydrate system  was

more pronounced th a n  in  w ater in s o lu b le  system .

The E v a lu a tio n  o f  H y d ro c h lo ro th ia z id e  T a b le ts
H y d ro c h lo ro th ia z id e  t a b l e t s ,  p rep a red  by d i r e c t  

com pression  u s in g  d ib a s ic  ca lc iu m  p ho sp hate  d ih y d ra te  as d i lu e n t  
and Dt , D2 , E x p lo ta b CR3 and co rn  s ta r c h  a s  d i s i n t e g r a n t ,  were 
observed  f o r  t h e i r  p h y s ic a l  p r o p e r t i e s  as  fo llo w s  ะ (a ) w eight 
v a r i a t io n  (b) th ic k n e s s  (c ) h a rd n ess  (d) f r i a b i l i t y  (e )
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F ig u re  106. E f fe c t  o f  com pressio n a l fo rc e s  on w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  pho sp hate  d ih y d ra te  t a b l e t s  c o n ta in in g  
S ta rc h  1500 a t  0.5% c o n c e n tra t io n  a s  a . fu n c t io n  o f  t im e .
n 500 kg, + 1000 kg, 0 1500 kg.

time (seconds)
F ig ure  107/ E f fe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to

d ib a s ic  ca lc ium  p h o sphate  d ih y d ra te  t a b l e t s  c o n ta in in g  
S ta rc h  1500 a t  1% c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e . 
°  500 kg, + 1000 kg, 0 1500 kg.
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gure 108. E f fe c t  o f  com pressio n al fo rc e s  ๐ท w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  phosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  
S ta rc h  1500 a t  2% c o n c e n tra t io n  a s  a fu n c t io n  o f  t im e . 
0 500 kg, + 1000 kg, 0 1500 kg.

F ig u re  109. E f fe c t  o f  com pression al fo rc e s  on w ate r p e n e t r a t io n  in to  
d ib a s ic  ca lc ium  p hosphate  d ih y d ra te  t a b l e t s  c o n ta in in g  
S ta rc h  1500 a t  5% c o n c e n tra t io n  as  a fu n c t io n  o f  t im e . 
0 500 kg, + 1000 kg, 01500 kg.
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time (seconds)
F ig u re  110 E f fe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to  

o(1- la c to s e  m onohydrate t a b l e t s  c o n ta in in g  s t a r c h  1500 a t  
0.5% c o n c e n tra t io n  a s  a fu n c t io n  o f  tim e , 
a 500 kg, + 1000 kg, 0 1500 kg.

F ig u re  111. E f fe c t  o f  com pressio n al fo rc e s  on w ate r p e n e t r a t io n  in to  
cC- l a c to s e  m onohydrate t a b l e t s  c o n ta in in g  s t a r c h  1500 a t  
1% c o n c e n tra t io n  as  a fu n c t io n  o f  t im e .
□  500 kg, + 1000 kg, <> 1500 kg.
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Figure 112. E ffe c t  o f  con g ressio n a l fo r ce s  on water p en e tra tio n  in to
oC- la c t o s e  monohydrate t a b le t s  co n ta in in g  s ta r c h  1500 a t  
z% con cen tra tion  as a fu n ctio n  o f  tim e.
0  500 kg, + 1000 kg, 0  1500 kg.

time (seconds)
Figure 113. E ffe c t o f  com pressional fo r c e s  on water p en etra tio n  in to

o( .- la c to se  monohydrate t a b le t s  con ta in in g  s ta r c h  1500 a t
5 '/. "c o n c e n tra tio n  a s  a fu n c t io n  o f  tim e .
□ 500 kg, + 1000 kg, 0  1500 kg.
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con ten t u n iform ity  ( f )  d is in te g r a t io n  tim e and (g) d is s o lu t io n  
o f  t a b le t s .  Data from th ese  measurements are shown in Tables 
28-29 and F igures 1 1 4 - 1 1 5 .

(a -d ) Weight v a r ia t io n , T hickness, Hardness and 
F r ia b i1 ity .
The average valu e and standard d ev ia tio n  o f  

w eight, th ick n ess and hardness fo r  h yd roch loroth iazid e t a b le t s  are  
shown in Table 28. In a l l  c a s e s , w eight v a r ia t io n  o f  t a b le t s  
were w ell w ith in  th e l im it  o f  USP standard. For th ic k n e ss , th e  
s ig n i f ic a n t  d if fe r e n c e  was not found among fo rm u latio n s. The 
hardness o f  t a b le t s  were found to  be in th e range o f  7 i  1 kg. 
The f r i a b i l i t y  o f  ta b le t s  were w ith in  accep tab le  L im itted (< พ , ) .

(e ) Content U niform ity o f  T ab lets
The r e s u l t s  o f  average co n ten t, standard d ev ia tio n  

and percent la b e lle d  amount o f h yd roch loroth iazid e t a b le t s  
co n ta in in g  d if f e r e n t  d i ร in teg ra n ts are shown in Table 29. In a l l  
c a s e s , con ten t u n iform ity  o f  ta b le t s  were w ell w ith in  th e l im it  
o f  USP standard.

( f ) D is in te g r a tio n  tim e o f  T ab lets
The d is in te g r a t io n  tim e o f  h yd roch loroth iazid e  

t a b le t s  are shown in  Table 28. For a l l  form u lation s,
d is in te g r a t io n  tim e were reduced s ig n i f ic a n t ly  from th e co n tro l 
and from th e form u lation s con ta in in g  starch  which showed no 
d is in te g r a t io n  a f te r  30 m inutes. In creasin g  con cen tra tio n  o f  D1 
and D2 from 1 to  2% o b v io u sly  reduced d is in te g r a t io n  tim e 
whereas no s ig n i f ic a n t  d if fe r e n c e  was found fo r  E xp lotabCH) 
form u lation s. At both 1 and 2% co n cen tra tio n , th e d is in te g r a t io n  
tim e o f  D2 was s l i g h t l y  sh orter  than Dt .



Table 28
P h y s i c a l  P r o p e r t i e s  o f  H y d r o c h l o r o t h i a z i d e  i n  D i b a s i c  C a l c i u m  P h o s p h a t e  D i h y d r a t e  T a b l e t s  C o n t a i n i n g  D 4 ,  D e ,  C o m  s t a r c h  a n d  E x p l o t a b *  

a t  1  a n d  2%  a s  D i s i n t e g r a n t s .

D i s i n t e g r a n t - D 1 I *2 C o r n s t a r c h E x p l o t a b t R >

* - 1 2 1 2 1 2 1 2

w e i g h t  ( m g . ) 3 5 6 . 1 3 5 0 . 8 3 5 1 . 8 3 5 2 . 3 3 5 2 . 4 3 5 1 . 6 3 5 4 . 4 3 5 4 . 5 3 5 4 . 9

( +  S . D . ) ( 0 . 0 1 1 ) ( 0 . 0 0 6 ) ( 0 . 0 0 8 ) ( 0 . 0 3 4 ) ( 0 . 0 1 8 ) ( 0 . 0 1 2 ) ( 0 . 0 7 6 ) ( 0 . 0 0 6 ) ( 0 . 0 0 5 )

t h i c k n e s s ( m m . ) 3 . 2 2 6 3 . 1 5 7 3 . 2 1 6 3 . 2 1 5 3 . 2 5 0 3 . 2 1 3 3 . 1 8 9 3 . 2 0 0 3 . 2 1 0

< +  S . D . ) ( 0 . 0 1 1 ) ( 0 , 0 0 6 ) ( 0 . 0 0 8 ) ( 0 . 0 3 4 ) ( 0 . 0 1 8 ) ( 0 . 0 1 2 ) ( 0 . 0 7 6 ) ( 0 . 0 0 6 ) ( 0 . 0 0 5 )

h a r d n e s s ( k g . ) 6 . 7 3 7 . 5 8 6 . 4 2 7 . 2 8 6 . 2 1 6 . 8 6 6 . 6 4 7 . 6 9 7 . 0 3

( +  S . D . ) ( 0 . 3 6 ) ( 0 . 5 0 ) ( 0 . 5 2 ) ( 0 . 3 4 ) ( 0 . 4 6 ) ( 0 . 4 6 ) ( 0 . 6 5 ) ( 0 . 2 3 ) ( 0 . 8 6 )

% f r i a b i l i t y 0 . 3 8 0 . 3 1 0 . 2 9 0 . 3 1 0 . 3 4 0 . 3 7 0 . 2 0 0 . 3 4 0 . 3 5

d i s i n t e g r a t i o n  t i m e  

(  s e c  )

> 3 0 m . i n 7 7 8 . 3 3 1 2 3 . 8 3 6 1 1 . 6 7 1 0 2 . 5 > 3 0 m i n > 3 0 a i n 4 5 . 5 4 5 . 8

(  r a n g e  ) (  A L L  ) ( 6 0 5 - 1 , 0 8 0 ) ( 9 0 - 1 4 3 ) ( 4 1 0 - 1 , 0 5 0 ) ( 8 7 - 1 0 8 ) (  A L L  ) (  A L L  ) ( 3 7 - 5 5 ) ( 3 5 - 6 0 )

136
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C o n t e n t  U n i f o r m i t y  a n d  P e r c e n t  L a b e l l e d  A m o u n t  o f  H y d r o c h l o r o t h i a z i d e  T a b l e t s  

C o n t a m i n a  D  ,  D  ,  C o r n  s t a r c h  a n d  E x p l o t a b < n >  a t  1  a n d  2 %  a s  D i s i n t e g r a n t s .

Tahle29.

D i s i n t e g r a n t
.

c o n t e n t ( m g . ) %  l a b e l l e d  a m o u n t  *

X  +  S . D . ( r a n g e )

B l a n k 4 2 . 5 2 + 1 . 5 6 1 0 1 . 2 4

( 9 7 . 5 5 - 1 0 5 . 8 8 )

1 % 4 2 . 2 3 + 1 . 4 9 1 0 0 . 5 5

D x ( 9 7 . 0 0 - 1 0 5 . 3 3 )

2 % 4 2 . 2 4 + 0 . 7 5 1 0 0 . 5 7

( 9 8 . 1 0 - 1 0 3 . 1 7 )

1 * 4 2 . 7 4 + 1 . 2 9 1 0 1 . 7 8

( 9 7 . 5 5 - 1 0 5 . 1 4 )

2 % 4 2 . 7 8 + 0 . 9 2 1 0 1 . 8 8

( 9 3 . 9 0 - 1 C 5 . 3 3 )

1 % 4 1 . 7 9 + 1 . 3 6 9 9 . 5 0

C o r n  S t a r c h ( 9 4 . 4 5 - 1 0 3 . 8 8 )

2 % 4 2 . 0 7 + 1 . 1 7 1 0 0 . 1 7

( 9 6 . 4 5 - 1 0 4 . 4 3 )

1 % 4 2 . 5 0 + 1 . 1 9 1 0 1 . 1 9

E x p l o t a b " * ’ ( 9 6 . 4 5 - 1 0 4 . 9 8 )

2 % 4 2 . 1 7 + 1 . 3 4 1 0 0 . 4 0

( 9 6 . 6 4 - 1 0 4 . 4 3 )

*  a v e r a g e  f r o m  1 0  t a b l e t s
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F igu re 114. D is s o lu t io n  P r o f i l e s  o f  h y d r o c h lo r o th ia z id e  t a b l e t s  
c o n ta in in g  17. o f  d i s in t e g r a n t  : D □ 1, + □ 2 , 0 corn
s ta r c n , A E xp lotab .

>

time (min)
F ig u re  115. D is s o lu t io n  P r o f i l e s  o f  h y d r o c h lo r o th ia z id e  t a b l e t s  

c o n ta in in g  2% o f  d is in t e g r a n t  ะ Q □ 1, +  □ 2 , 0  corn
s ta r c h , A E xp lo tab .
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(g) D is s o lu t io n  o f  T a b le ts
The d i s s o l u t i o n  cu rve o f  h y d r o c h lo r o th ia z id e  t a b l e t s  

c o n ta in in g  d i f f e r e n t  d i ร in te g r a n ts  in  0 .1  N. h y d r o c h lo r ic  a c id  
a re  p r e se n te d  in  F ig u r e s  114-115 . The h ig h e s t  d i s s o l u t i o n  r a te  
was found fo r  t a b l e t s  c o n ta in in g  E x p lo ta b '* 3 fo llo w e d  by D± or D2 
and corn  s ta r c h .  At 1% c o n c e n tr a t io n , th e  d i s s o l u t i o n  o f  D2 was 
h ig h e r  than  th a t  c o n ta in in g  D . However, a t  2% l e v e l ,  no 
s i g n i f i c a n t  d i f f e r e n c e  in  e f f i c i e n c y  betw een D1 and อ2 have been  
o b serv ed . As c o n c e n tr a t io n  o f  d i s in t e g r a n t  in c r e a se d , th e  
in c r e a s in g  in  d i s s o l u t i o n  r a te  was o b ta in e d  e x c e p t  fo r  corn  
s t a r t c h ,  which showed no s i g n i f i c a n t  d i f f e r e n c e  from c o n tr o l  
fo r m u la tio n  a s  shown in  F ig u r e s  1 14-115 . The r e s u l t s  in d ic a te d  
th a t  th e  d i s s o l u t i o n  o f  h y d r o c h lo r o th ia z id e  t a b l e t  c o n ta in in g  
E xplotab  1 or 2% and Dt or D2 2% were w e ll w ith in  a c c e p ta b le  
l im i t  o f  USP stan d ard  (n o t  l e s s  th an  60% d is s o lv e d  w ith in  30 
m in u te s ) .

The E v a lu a tio n  o f  P y r id o x ln e  h y d r o c h lo r id e  T a b le ts
P y r id o x in e  h y d r o c h lo r id e  t a b l e t s  prepared  by d ir e c t  

com p ression  u s in g  d ib a s ic  ca lc iu m  p hosp hate d ih y d r a te  a s  d i lu e n t  
and D , D2 , E x p lo ta b '* 3 and corn  s ta r c h  a s d is in t e g r a n t  were 
o b serv ed  fo r  t h e i r  p h y s ic a l  p r o p e r t ie s  a s f o l lo w s  ะ (a )  w e ig h t  
v a r ia t io n  (b ) t h ic k n e s s  ( c )  hard n ess (d) f r i a b i l i t y  ( e )  c o n te n t  
u n ito r m ity  ( f )  d i s in t e g r a t io n  tim e  and (g ) d i s s o l u t i o n  o f
t a b l e t s .  Data from t h e s e  m easrem ents a re  shown in  T a b les  30-31  
and F ig u r e s  1 1 6-117 .

(a -d )  W eight v a r ia t io n ,  T h ic k n e ss , H ardness and F r i a b i l i t y  
The a v era g e  v a lu e  and stan d ard  d e v ia t io n  o f  

w e ig h t , th ic k n e s s  and h a rd n ess fo r  p y r id o x in e  h y d r o c h lo r id e  
t a b l e t s  a re  shown in  T ab le  3 0 . In a l l  c a s e s  w e ig h t v a r ia t io n  o f  
t a b l e t s  were w e ll w ith in  th e  l im it  o f  USP sta n d a rd . For



Table 30
P h y s i c a l  P r o p e r t i e s  o f  P y r i d o x i n e  H y d r o c h l o r i d e  i n  D i b a s i c  C a l c i u m  P h o s p h a t e  D i h y d r a t e  T a b l e t s  C o n t a i n i n g  ช 1 ,  D e ,  c o m  s t a r c h  a n d  E x p l o t a b t H >  

a t  1  a n d  3 %  a s  D i s i n t e g r a n t s .

D i s i n t e g r a n t - D 1 C o m  s t a r c h E x p l o t a b < B >

% - 1 2 1 2 1 2 1 2

w e i g h t  ( m g . ) 3 4 8 . 5 3 5 8 . 0 3 5 6 . 7 3 5 1 . 2 3 5 9 . 7 3 5 3 . 5 3 5 4 . 8 3 5 3 . 3 3 5 9 . 1

< +  S . D . ) ( 6 . 1 ) ( 1 . 4 ) ( 1 . 3 ) ( 1 . 0 ) ( 1 . 5 ) ( 1 . 9 ) ( 3 . 3 ) ( 1 . 4 ) ( 1 . 8 )

t h i c k n e s s (m m .) 3 . 1 1 2 3 . 2 4 1 3 . 1 9 1 3 . 1 7 2 3 . 2 1 6 3 . 2 1 3 3 . 1 8 5 3 . 0 5 2 3 . 2 3 7

( +  S . D . ) ( 0 . 3 0 3 ) ( 0 . 0 0 8 ) ( 0 . 0 0 7 ) ( 0 . 0 1 4 ) ( 0 . 0 1 1 ) ( 0 . 0 0 9 ) ( 0 . 0 2 1 ) ( 0 . 6 7 2 ) ( 0 . 0 1 9 )

h a r d n e s s ( k g . ) 6 . 3 6 6 . 7 5 7 . 1 2 6 . 8 3 6 . 7 9 6 . 6 2 7 . 2 7 6 . 4 0 7 . 0 4

( +  S . D . ) ( 0 . 7 3 ) ( 0 . 2 6 ) ( 0 . 5 9 ) ( 0 . 2 9 ) ( 0 . 3 5 ) ( 0 . 7 8 ) ( 0 . 6 2 ) ( 0 . 6 1 ) ( 0 . 6 2 )

%  f r i a b i l i t y 0 . 4 8 0 . 4 4 0 . 3 8 0 . 4 2 0 . 3 9 0 . 4 7 0 . 4 4 0 . 4 0 0 . 3 6

d i s i n t e g r a t i o n  t i m e > 3 0 m i n 1 7 2 . 0 0 1 2 3 . 6 7 1 9 0 . 3 3 1 1 4 . 1 7 > 3 0 m i n > 3 0 m i n 1 1 3 . 8 3 7 1 . 6 7

(  s e c  ) d
(  r a n g e  ) ( 1 6 0 - 1 8 5 ) ( 1 2 0 - 1 3 5 ) ( 1 6 6 - 2 0 6 ) ( 1 0 2 - 1 2 0 ) ( 1 1 0 - 1 2 3 ) ( 6 5 - 8 0 ) 140



141

th ic k n e s s ,  th e  s i g n i f i c a n t l y  d i f f e r e n c e  was nob found among 
fo rm u la tio n s . The h a rd n e ss  o f  t a b l e t s  were found to  be in  th e  
range  o f  7 ± 1 kg. The f r i a b i l i t y  o f  t a b l e t s  were w ith in  
a c c e p ta b le  l im ib ted  (< 1%).

(e) C ontent U n ifo rm ity  o f  T a b le ts
The r e s u l t s  o f  av erag e  c o n te n t ,  s ta n d a rd  d e v ia t io n  

and p e rc e n t la b e l le d  amount o f  p y r id o x in e  h y d ro c h lo r id e  t a b l e t s  
c o n ta in in g  d i f f e r e n t  d is n te g r a n t  a re  shown in  T ab le  31. In a l l  
fo rm u la tio n s , c o n te n t  u n ifo rm ity  were w ell w ith in  th e  l im i t  o f  
USP s ta n d a rd .

( f ) P iร in te g r a t io n  tim e  o f  T a b le ts
The d i s i n t e g r a t io n  tim e o f  t a b l e t s  a re  shown in  

Table 30. For a l l  c a s e s  ex cep t fo r  co rn  s t a r c h  fo rm u la tio n s , 
d i s in te g r a t io n  tim e o f  T a b le ts  were reduced  s i g n i f i c a n t l y  from 
th e  c o n tro l  fo rm u la tio n  which showed ท๐ d i s i n t e g r a t io n  a f t e r  30 
m in u tes . E x p lo ta b '* 5 showed much more e f f e c t iv e  in  c a u s in g  
d i s in te g r a t io n  th a n  o th e r  d is  in te g r a n t s .  On in c re a s in g  
c o n c e n t r a t io n 'o f  d is  in te g r a n t  from 1 to  2% caused  d i s i n t e g r a t io n  
tim e d ec rea sed  s i g n i f c a n t l y . However, i t  was o bserved  t h a t  th e  
d i s in te g r a t io n  tim e o f  Dt c o n ta in in g  t a b l e t s  a re  ap p ro x im a te ly  
th e  same as  th o se  c o n ta in in g  D2 and th e  r e s u l t s  a re  in  agreem ent 
w ith  th e  d i s s o lu t io n  d a ta  as g iv en  in F ig u re s  116-117.

(g) D is s o lu t io n  o f  T a b le ts
The d is s o lu t io n  cu rv es  o f  p y r id o x in e  h y d ro c h lo r id e  

t a b l e t s  c o n ta in in g  d i f f e r e n t  d i ร in te g r a n ts  in  d i l u t e  h y d ro c h lo r ic  
a c id  (1 in  100) a re  p re s e n te d  in  F ig u re s  116-117. D is s o lu t io n  
curve  o f  E x p lo ta b cR5, D1 and D2 fo rm u la tio n s  a t  2% le v e l  were 
found s l i g h t l y  d i f f e r e n t  by E x p lo ta b "* ’ fo rm u la tio n  p ossesed  
h ig h e r  r a t e  th a n  th o s e  c o n ta in in g  Dt ,and D2 - At 1% le v e l  no
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C o n t e n t  U n i f o r m i t y  a n d  P e r c e n t  L a b e l l e d  A m o u n t  o f  P y r i d o x i n e  H y d r o c h l o r i d e  T a b l e t s  

C o n t a i n i n g  D l f  D j 4 ,  C o r n  s t a r c h  a n d  E x p l o t a b < R >  a t  1  a n d  2%  a s  D i s  i n t e g r a n t s .

Table 31

D i s i n t e g r a n t c o n t e n t ( m g . ) %  l a b e l l e d  a m o u n t

X  +  S . D . ( r a n g e )

B l a n k 2 2 . 7 8 + 0 . B O 1 0 8 . 0

( 1 0 3 . 6 - 1 1 1 . 8 )

1 * 2 2 . 4 1 + 0 . 9 7 1 0 6 . 7

. D1 ( 9 6 . 6 - 1 1 2 . 1 )

2 % 2 1 . 7 1 + 0 . 8 0 1 0 3 . 4

( 9 6 . 6 - 1 0 8 . 3 )

พ 2 2 . 3 7 + 0 . 9 7 1 0 8 . 5

( 9 7 . 7 - 1 1 3 . 5 )

2 % 2 1 . 3 7 + 0 . 4 2 1 0 1 . 8

1 ( 9 9 . 4 - 1 0 6 . 1 )

1 % 2 1 . 9 8 + 0 . 8 4 1 0 4 . 7

C o m  S t a r c h ( 9 9 . 1 - 1 1 1 . 3 )

2% 2 1 . 9 0 + 0 . 8 1 1 0 4 . 3

( 9 7 . 5 - 1 0 8 . 3 )

I X 2 1 . 0 7 + 0 . 6 3 1 0 0 . 3

E x p l o t a b t R > ( 9 6 . 9 - 1 0 6 . 3 )

2 % 2 1 . 7 0 + 0 . 8 0 1 0 3 . 3

( 9 7 . 2 - 1 0 8 . 0 )

#  a v e r a g e  f r o m  1 0  t a b l e t s
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Figure 116. D isso lu t io n  P r o f i le s  o f  pyridoxine h yd roch loride  
ta b le t s  co n ta in in g  IX o f  disirtegrants : QDj, + D .1,

 ̂ corn starch , A Explotab.

Figure 117. D isso lu t io n  P r o f i le s  o f  p yridoxine h yd roch loride  
ta b le t s  co n ta in in g  2% o f  disintegrants :C1D1, + D2 ,

0 corn starch , A Explotab.
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d i f f e r e n t  i n  d i s s o l u t i o n  r a t e  am ong v a r i o u s  f o r m u l a t i o n s  h a v e  
b e e n  o b s e r v e d .  On i n c r e a s i n g  c o n c e n t r a t i o n  o f  d i ร i n t e g r a n t s  f r o m  
1 t o  2%, t h e  i n c r e a s i n g  i n  d i s s o l u t i o n  r a t e  c o u l d  b e  c l e a r l y  
s e e n .  !n  c o n t r a s t ,  t a b l e t s  c o n t a i n i n g  c o r n  s t a r c h  b o t h  1 an d  2% 
l e v e l  s h o w e d  n o  i m p r o v e m e n t  i n  d i s s o l u t i o n  r a t e  a s  c o m p a r e d  w i t h  
c o n t r o l  f o r m u l a t i o n .
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