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F ig u r e  80 C a lib ra tio n  cu rve o f p roprano lo l hydroch loride in 
d ilu te  HC1(1:100) so lu tion  a t  289 nm .

ABSORBANCE AT 289 NM.CONC. A B c AVG รอ(MG/ML)0.0000 0.000 0.000 0.000 0.000 0.0000.0100 0.201 0.201 0.200 0.201 0.0010.0150 0.305 0.308 0.309 0.307 0.0020.0200 0.400 0.403 0.409 0.404 0.0050.0250 0.510 0.507 0.502 0.506 0.0040.0300 0.599 0.604 0.595 0.599 0.0050.0350 0.707 0.704 0.690 0.700 0.0090.0400 0.807 0.795 0.803 0.802 0.006

T a b le  22 C a lib ra tion  d a ta  o f p roprano lo l HC1 in d ilu te  (1:100) 
so lu tion  a t  289 nm .
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CONC.(mg/ml)

F ig u re 8 1  C a lib ra tion  curve of p rop rano lo l hydroch lo ride  in  
abso lu te  m eth an o l a t  290 nm .

ABSORBANCE AT 290NM.CONC. A B c AVG รอ(MG/ML)0.0000 0.000 0.000 0.000 0.000 0.000
0.0100 0.212 0.205 0.207 0.208 0.004
0.0150 0.311 0.310 0.311 0.311 0.001
0.0200 0.415 0.411 0.406 0.411 0.005
0.0250 0.515 0.517 0.509 0.514 0.004
0.0300 0.628 0.616 0.616 0.620 0.007
0.0350 0.726 0.723 0.727 0.725 0.002
0.0400 0.823 0.819 0.817 0.820 0.003

T a b le  23 C alib ra tion  d a ta  of p roprano lo l HC1 in  ab so lu te  m e th a n o l 
a t  290 nm .
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T a b l e  2 4  T h e  d a t a  o f  e f f l u x  t i m e  a n d  d e n s i t y  o f  d e i o n i z e d  w a t e r  a n d
c h i t o s a n  s o l u t i o n s .

ฐ เร  ;  2  I
SAMPLE WEIGHT (g) VOLUME! c m ) DENSITY(g/ cm ) TIM E(sec)

1 9.9941 10 0.9994 58.20
2 9.9456 10 0.9946 58.82
3 9.6367 9 0.9637 58.05

AVG(SD) 0.9859(0.0194) 58.36(0.41)

CHITOSAN L (0.05g/100ml.)
SAMPLE WEIGHT(g) VOLUME! cm ) D E N SIT Y (g/cm ) TIME(sec.)

1 10.1124 10 1.0112 79.20
2 10.0464 10 1.0041 79.70
3 9.7205 9 1.0801 79.88

AVG(SD) 1.0320(0.0418) 79.59(0.35)

. ' CHITOSAN L (0.075g/100ml.)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY (g/ cm ) TIME(sec.)

1 9.7590 9 1.0843 90.31
2 10.0542 10 1.0054 90.62
3 10.1020 10 1.0102 91.32

AVG(SD) 1.0333(0.0442) 90.75(0.52)

CHITOSAN L (0 .100g/100ral.)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY(g/ cm ) TIME(sec.)

1 10.1032 10 1.0103 96.62
2 10.0560 10 1.0056 96.67
3 9.7249 9 1.0805 96.06

AVG(SD) 1.0321(0.0420) 96.45(0.34)
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T a b l e  2 4  T h e  d a t a  o f  e f f l u x  t i m e  a n d  d e n s i t y  o f  d e i o n i z e d  w a t e r  a n d
c h i t o s a n  s o l u t i o n s ( c o n t . ) .

CHITOSAN L (0.250๔ 100๗ .)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY(g/ cm  ) TIME(8ec.)

1 10.1073 10 1.0107 177.99
o 10.0657 10 1.0066 175.08
3 9.7377 9 1.0820 177.20

AVG(SD) 1.0331(0.0424) 176.76(1.50)

CHITOSAN L (0.500๔ 100๗ .)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY(g/ c m ) TlM E(sec.)

1 10.1230 10 1.0123 400.98
2 10.0693 10 1.0069 401.80
3 9.7456 9 1.0828 398.50

AVG(SD) 1.034(0.0423) 400.43(1.72)

CHITOSAN M
CHITOSAN M (0.05๔ 100๗ .)

SAMPLE WEIGHT (g) VOLUME! c m ) DENSITY(g/ era) T IM E (sec)
1 9.7248 9 1.0805 84.34
2 10.0462 10 1.0046 82.92
3 10.0369 10 1.0097 80.80

AVG(SD) 1.0316(0.0474) 82.69(1.78)

CHITOSAN M (0.075g/l00m i.)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY(g/ c m ) TIM E(sec.)

1 9.7397 9 1.0822 91.20
2 10.0472 10 1.0047 89.30
3 10.0937 10 1.0094 91.56

AVG(SD) 1.0321(0.0435) 90.69(1.21)
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T a b l e  2 4  T h e  d a t a  o f  e f f l u x  t i m e  a n d  d e n s i t y  o f  d e i o n i z e d  w a t e r
a n d  c h i t o s a n  s o l u t i o n s ( c o n t . ) .

CHITOSAN M (0.100g/100ml.)
SAMPLE WEIGHT (g) VOLUM E( c m ) DENSITY(g/ c m ) TIM E(sec.)

1 9.7373 9 1.0819 104.97
2 10.0428 10 1.0043 100.58
3 10.0898 10 1.0090 103.62

AVG(SD) 1.0317(0.0435) 103.06(2.25)

CHITOSAN M (0.250g/100m l.)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY(g/ c m ) TIM E(sec.)

1 9.7291 9 1.0810 189.72
2 10.0526 10 1.0053 195.48
3 10.1002 10 1.0100 190 04

AVG(SD) 1.0321(0.0424) 191.75(3.24)

CHITOSAN M (0.500g/100mL)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY(g/ cm ) TIM E(sec.)

1 9.7371 9 1.0819 700.58
2 10.0534 10 1.0053 697.20
3 10.1049 10 1.0105 675.42

AVG(SD) 1.0326(0.0428) 391.07(13.66)

CHITOSAN H (0.05g/100ml.)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY(g/ cm ) T IM E (sec)

1 9.7356 9 1.0817 88.72
2 10.0470 10 1.0047 88.82
3 10.0896 10 1.0090 88.26

AVG(SD) 1.0318(0.0433) 88.61(0 .310
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T a b l e  2 4  T h e  d a t a  o f  e f f l u x  t i m e  a n d  d e n s i t y  o f  d e i o n i z e d  w a t e r  a n d
c h i t o s a n  s o l u t i o n s ( c o n t . ) .

CHITOSAN H (0 .0 78๙ 10 0๗ .)
SAMPLE WEIGHT(g) VOLUME! c m ) DENSITY(g/ cm ) TIME(sec.)

1 9.7265 9 1.0807 108.06
2 10.0559 10 1.0056 110.41
3 10.0997 10 1.0100 111.26

AVG(SD) 1.0321(0.0421) 109.91(1.66)

CHITOSAN H  (0 .1 00๙ 10 0๗ .)
SAMPLE WEIGHT (g) VOLUME! cm ) DENSITY (g/ cm) TIME(sec.)

1 9.7339 9 1.0815 142.80
2 10.0559 10 1.0056 143.02
3 10.1052 10 1.0105 141.52

AVG(SD) 1.0325(0.0425) 142.45(0.81)

CHITOSAN H (0 .2 80๙ 10 0๗ .)
SAMPLE WEIGHT(g) VOLUME! cm ) DENSITY(g/ c m ) TIM E (sec)

1 9.7451 9 1.0828 324.50
2 10.0699 10 1.0070 331.68
3 10.1256 10 1.0341 331.00

AVG(SD) 1.0341(0.0422) 329.06(3.96)

! Y A CHITOSAN H  (0 .5 0 0 ๙ 1 0 0 ๗ .)
SAMPLE WEIGHT (g) VOLUME! c m ) DENSITY(g/cm 3) TIME(sec.)

1 9.7558 9 1.0840 1150.70
2 10.0634 10 1.0063 1150.80
3 10.1311 10 1.0131 1141.05

AVG(SD) 1.0345(0.0430) 1147.05(5.60)
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M e th o d  o f  c a l c u l a t i o n  t h e  m o le c u l a r  w e ig h t  o f  
c h i to s a n

In trin s ic  viscosity [ๆ] o f ch ito san  L, M a n d  H w as 6.83, 
7.16 an d  9.70 respectively  o b ta in ed  from  th e  y -in te rcep ts  of th e  
p lo ts betw een  In  ๆ re l / cone an d  cone (F igu re  10).

F rom  M ark -H ouw ink  eq u a tio n  [ๆ] = K  M av
,K = 1.8 X 10 :!cm 3/g 
,a  = 0 .9 3

T he m olecular w eigh t o f ch ito san  L

= ((6.83 X 102 cm 3/g)/(1.8 X 10'3cm 3/g))1/0 93 
= 994,453.12

T he m olecular w eig h t o f ch ito san  M 

= 1,046,197.21

T he m olecular w eigh t o f ch ito san  H

= 1,449,978.86



A p p e n d ix  II
Som e physical p roperties an d  d isso lu tion  d a ta  of core a n d  co a ted

tab le ts



2 0 5

T a b l e  2 5  T h e  w e i g h t  v a r i a t i o n  o f  c o r e  a n d  c o a t e d  t a b l e t s
FORMULA

CORE COKER CORES L0 LOR LOS M0
WEIGHT 26 L 4 249.6 247.9 264 8 263.3 2493 251 4

(mg) 251.2 256.8 251.0 250.3 253.2 259.7 261.6
251.0 261.7 253.4 251.3 258.5 251.3 258.2
249.1 251.9 252.3 267.2 260.6 261.4 260.3
249.7 251.3 251.3 256.2 260.4 253.1 263.9
248.6 246.7 249.0 253.8 252.8 253.6 248.3
245.6 256.3 256.3 248.4 261.2 266.9 266.0
246.3 247.0 251.0 262.0 254.0 256.9 256,9
252.6 243.7 248.3 252.3 253.2 253.5 254.6
246.6 251.7 254.5 258.6 250.6 254.8 261.5
248.2 254.2 264.5 267.2 258.2 253.1 259.9
251.4 246.7 252.4 254.1 254.7 259.2 252.6
254.S 246.4 246.6 262.1 249.1 267.1 260.0
256,8 251.8 260.1 260.8 260.8 268,6 256.4
253.0 265.5 263.5 256.8 264.4 263.1 261.1
246.1 243.8 254.1 258.1 261.6 255.6 248.3
260.5 248.6 263.6 253.3 264.6 255.4 253.8
249.9 253.0 249.9 260.8 250.3 261.8 242.9
244.7 243.3 247.7 262.2 263.0 252.0 254.1
262.9 249.9 251.5 256.9 256.8 269.0 253.2

AVG 251.00 249.99 261.45 264.31 253.07 256.27 264.16
SD 4.80 4.14 2.66 3.22 2.63 3.32 4.63

FORMULA
M0R M0S HO HQR H0S LAIC LA10R

WEIGHT 250 6 255.2 254.5 256.4 261.7 267.6 255.7
(mg) 259.7 265.1 262.1 250.3 262.6 262.3 250.8

246.7 256.2 254.2 248.2 256.9 256.1 267.3
249.5 252.2 255.8 258.2 255.2 255.3 253.5
269.6 261.1 256.7 263.3 257.9 248.9 258.1
250.4 252.6 252.2 256.6 256.7 254.9 249.0
251.3 262.0 243.3 250.4 267.0 257.6 247.5
251.9 254.3 251.1 254.6 257.4 263.1 257.7
265.2 261.8 256.4 254.1 252.8 249.9 266.1
251.0 248.8 257.4 256,8 251.7 251.2 263.4
258.0 261.3 257.3 267.7 256.1 253.1 265.9
263.6 257.0 255.0 249.6 264.2 267.7 268.9
266.2 256.6 266.1 260.7 260.8 248.4 246.8
248.4 257.9 249.3 250.0 250.4 257.7 252.8
251.9 261.5 262.9 262.6 267.2 266.9 256.6
255.7 255.8 249.9 252.2 255.7 250.0 244.9
245.4 249.3 252.9 258.3 249.4 267.2 260.6
259.5 244.2 260,6 266.6 243.7 254.6 253.7
252.9 260.4 256.7 249.5 253.7 253.9 264.1
249.2 253.9 257.4 249.2 258.6 257.2 252.4

AVG 252,84 266.36 254.04 263.66 264.44 264.18 263.29
SD 4.26 4.73 3.79 3.67 3.98 3.17 3.98
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T a b l e  2 5  T h e  w e i g h t  v a r i a t i o n  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t . . ) .

FORMULA
LAICS CORE LA2Ü LA3Ü LB1ÏJ LB20 LBS0

WEIGHT 258'9 263.8 258.3 248 1 255 1 252.0 261.4
(mg) 258.0 254.7 268.1 266.2 256.8 260.4 249.0

257.6 252.8 254.6 261.1 249.8 257.1 254.7
256.8 248,7 260.5 259.4 253.2 249.0 255.1
250.5 260.3 265.8 247.8 266 1 269.0 268.9
254.4 246.7 251.5 256,7 253.4 262.3 262.2
250.6 243.7 254.4 255.2 253.9 254.1 251.4
254.1 253.9 262.4 266.1 260.8 266.2 265.2
257.1 249.7 259,9 255.2 254.2 260.4 253.5
25S.5 250.4 258.7 243.9 259.7 248.2 258.9
255.7 249.0 257.8 250.6 258.2 253.8 254.2
256.1 259.2 256.5 255.8 246.9 267.2 257 4
258,9 252.5 246.3 251.0 260,4 256.0 253.9
250.5 249.4 251.2 266.7 264.8 266.9 269 5
262.3 261.6 248.7 264.4 246.2 243,6 254.9
257.6 240.0 249.0 251.8 259.2 267.2 247.1
249.0 251.6 259.8 256.8 256.0 242.7 268.2
258.3 261.6 267.7 260.7 250.6 266.1 249 3
254.6 251.8 251.6 257.4 262.2 258.8 252.5
250.0 247.0 255.6 266.9 263.1 248.8 246.8

AVG 254.73 250.42 254.92 254.09 254.53 253.99 254.66
SD 3.27 4.11 4.16 4.29 4.12 5.18 4.67

FORMULA
LCID LC20 LCSO CORK MA10 MA20 CORE

WEIGHT 258.9 248 9 : 254 6 257.3 246.4 2549 248.4
(mg) 258 6 259.2 246.9 246.0 258.9 259.8 257.5

246.3 266.9 268.1 260.8 262.4 261.9 251.5
251,9 251.6 247.3 248.7 262.8 257.7 249.8
253.8 249.9 254.4 246.8 262 7 254.4 250.3
264.2 242.6 266.7 263.3 266.6 262.0 248.4
258.4 2586 251.6 258.5 256.4 257.3 246.3
262.7 252.9 261.7 260 2 250.7 254.9 258.4
260.1 250.4 256.3 258.4 247.6 246.9 248.1
249.9 268.3 251.2 254 1 249.4 257.8 249.8
255.4 258.3 252.8 256.8 259.2 253.3 242.6
263.3 253.4 255.7 263.6 254.4 255.8 261.6
249.1 262.9 257.3 242.1 261.6 269.6 261.3
261.9 268.3 262.9 251.3 262.5 249.4 248.8
251.5 250,9 252.8 249.8 254.2 253.9 260.5
262.6 249.3 266.7 246.7 249.3 259.3 247.8
254.2 260.7 249.8 247.7 255.7 255.1 251.3
264.8 249.2 252.9 251.9 250.8 256.4 243.4
255.6 253.6 260.4 250.6 251.0 261.8 249.2
260.7 256.9 265.7 247.2 267.1 249.6 253.3

AVG 254.69 253.29 253.69 251.59 254.99 255.59 251.42
SD 4.69 4.44 ร.41 4.91 6.20 4.07 6.63
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T a b l e  2 5  T h e  w e i g h t  v a r i a t i o n  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t . ) .

FORMULA
MASQ. Me 10 MB 20 M830 ■ CORE MC!0 M(320

WEIGHT 260.7 252.4 26C3 262.6 249.3 255 7 249.5
(mg) 248.9 256.9 261.2 248.5 267.2 264.1 252.0

253.0 260.6 253.3 251.3 246.3 245.6 254.6
260.5 252.4 261.7 248.9 257.2 257.6 249.6
266.1 242.9 269.6 267.6 263.6 247.7 266.7
252.4 261.6 249.0 260.6 246.6 250.5 250,6
256.4 251.1 261.4 250.4 249.8 257.1 251.2
258.2 252.7 260.9 265.6 251.1 247.2 254.6
260.4 253.8 246.1 258.1 253.9 249.9 252.8
253.7 250.6 254.0 260.1 244.4 254.3 256.6
252.3 269.4 265.4 267.3 250.1 256.1 254,7
249.9 261.5 256.1 252.8 240.0 250.6 252.6
249.0 260.9 261.0 246.7 241.7 250.4 249,3
266.6 263,4 255.2 260.7 246.7 258.4 265.9
260.2 258.8 253.2 245.6 262.0 256.4 266.8
258.4 263.6 265.5 255.9 264.2 263.6 262.8
255.5 258.7 250.6 255.7 247.6 251.7 256.0
255.7 248.6 258.8 247.6 242.2 263.0 260.8
254.3 249.7 251,70 257.4 253.7 254.3 249.8
261.6 269.6 262,80 260.3 249.8 259.1 247.4

AVG 255.59 254.95 264.89 254.68 249.32 253.12 253.11
3D 3.98 6.33 4.35 6.31 4.97 3 83 3.27

FORMULA
CORE MCSO HC10 HC20 CORE HA10 HA20

WEIGHT 249 2 261 0 2568 2639 260 1 259 9 267.0
(mg) 248.2 255.7 248.7 253.0 252.1 251.6 258.0

248.0 268.8 260.8 266.3 248.2 258.4 254.5
253.4 261.4 260.8 262.2 261.4 264.8 252.9
246.2 258.0 256.8 266.7 252.1 251.2 250.6
254.7 249.9 260.8 261.3 260.3 256.3 265.4
257.9 250.9 255.8 258.5 254.4 256.6 249.7
253.9 264.1 267.0 262.2 247.1 251.2 254.1
257.2 259.7 258.6 255.0 249.3 254.6 256.2
249.0 254.5 249.0 268.4 247.4 257.5 265.2
253,4 260.5 256.0 260.6 261.4 251.9 257.7
254.2 255.3 263.9 260.4 248.8 253.6 249.4
264.7 261.8 262.8 266.2 247.6 260.1 269.2
247.7 264.0 247.1 260.6 261.2 267.1 248.0
246.9 251.7 258.8 256.8 254.7 252.4 254.7
254.4 250.4 261.4 243.3 260.0 256.7 260.1
246.3 255.8 256.4 258.7 253.8 260.2 253.2
259.ร 254.4 263.1 256.4 263.8 266.9 256.8
245.4 254.6 245.6 257.2 250.9 251.7 252.2
245.6 255.8 245.4 258.3 253.8 251.1 266.0

AVG 251.28 255.41 254.73 255.70 250,92 254.69 254.55
SD 4.47 3.56 6.37 4.27 2.40 3.17 3.33
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T a b l e  2 5  T h e  w e i g h t  v a r i a t i o n  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t - ) -
FORMULA

HASO HC3Û CORE HB10 CORE . HB20 HBSp
WEIGHT 252.7 254 4 261 0 260.4 251.5 254V 252 8

(mg) 253.7 253.8 263.9 268.3 249.5 253.6 256 0
252.5 255.3 250.4 250.5 248.3 256.0 254 3
256.5 251.3 260.9 256.1 257.2 253.6 256 1
252.3 249.6 247.0 265.4 248.9 263.4 255 9
256.6 256.6 262.6 250.9 251.2 267.1 267 9
261.0 257.2 251.6 256.8 251.9 258.1 252 4
252.3 258.4 246.9 264.3 260.6 267.2 249 7
258.2 256.6 250,6 254.1 244.0 256.0 253 3
260.1 258.6 247.5 263.7 249.5 259.6 256.9
255.1 255.9 248.6 256.5 249.6 251.1 252.9
255.1 254.1 249.1 250.4 253.ร 253.3 255.9
253.7 259.9 248.9 260.9 253.8 253.6 255.5
253.5 257.1 247.4 256.0 249.7 255.5 253.4
250.6 253.3 248.4 266.1 246.7 254,8 258.6
267.6 253.4 256.2 255.5 266.3 254.4 247.0
253.5 252.4 257.3 253.8 254.9 252.7 251.2
265.4 262.0 262.5 254.9 247.1 264.1 2645
250.9 253.8 252.6 249.6 252.6 254.7 260.0
263.6 249.6 263.1 263.4 262.8 257.1 256.9

AVG 254.75 254.67 250,77 254.83 250.92 255.03 254.66
SD 2.86 2.89 2.86 3.05 3.36 2.06 3.10

FORMULA
CORE LHQ LH0R LH0S LHA1C ■ OGEE IfL p S LHA30

WEIGHT 246.6 258.7 255 8 268 4 249.0 ::: 249.7 257.8 248 7
(mg) 255.3 248 8 250 8 258.0 252.3 252.6 258.3 255.3

247.3 266.0 264.7 248.9 266.6 261.9 253.3 265.6
242.0 260.3 267.2 261.3 261.6 247.9 254.9 255.4
255.0 251.5 255.8 257.1 259.0 248.5 253.3 251.0
257.9 243.7 267.7 248.2 269.9 260.4 247.3 249.3
251.0 259.4 248.8 257.0 252.0 252.7 258 2 254.2
244.0 262.1 251.9 248.8 259.1 261.3 258 6 252.7
251.1 256.9 253.3 256.6 259.1 247.2 248 9 250.9
254.8 266.2 256.9 255.0 251.2 254.5 253 9 261.8
245.8 253.1 252.3 253.0 249.6 251.6 251 7 255.9
247.7 263.9 249.1 265.2 251.3 252.3 261 1 250.7
246.5 259.3 259.0 256.2 251.1 253.2 253 7 250.6
267.1 247.5 267.1 269.4 256.6 247.9 267 9 268.7
263.0 259.4 247.8 257.0 261.1 249.5 253 9 252.5
247.7 266.6 263.9 264.4 247.3 249.1 249 9 260.6
253.0 250.3 258.0 255.5 252.2 245.5 248 0 252.9
253.3 254.1 257.7 267.2 254,5 248.9 263 1 254.5
248.1 251.6 250.6 259.2 252.5 250.7 252 3 257.8
253.9 267.9 255.0 269.7 257.0 246.9 265.2 262.8

AVG 250.55 254.37 254,17 255.81 254.55 250.12 253.57 253.59
SD 4.66 4.53 3.43 ร,66 4.31 2.40 ร.46 3.36
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T a b l e  2 6  T h e  t h i c k n e s s  o f  c o r e  a n d  c o a t e d  t a b l e t s .

FORMULA
CORE CORE R CORE ธ LO LOR LOS M0

THICKNESS 4.359 4.562 4.419 4.534 4.618 4.523 4.470
(mcm) 4.391 4.483 4.538 4.482 4.538 4.492 4.527

4.459 4.414 4.464 4.600 4.463 4.561 4.536
4.489 4.393 4.483 4.551 4.537 4.548 4.541
4.568 4.424 4.498 4.482 4.511 4.533 4.541
4.500 4.518 4.438 4.491 4.500 4 549 4.492
4.527 4.468 4.438 4.657 4.510 4.512 4.503
4.422 4.469 4.497 4.542 4.645 4.492 4.517
4.434 4.404 4.428 4.473 4.463 4.494 4.473
4.453 4.449 4.536 4.633 4.473 4.491 4.473

AVERAGE 4.460 4.457 4.473 4.515 4.606 4.520 4.507
SD 0.063 0.053 0.044 0.032 0.031 0.027 0.029

FORMULA
M0R M0S HO H 0R HOS LA10 LA10R

THICKNESS 4.641 4.678 4.350 4.633 4.482 4.675 4.568
(mcm) 4.495 4.547 4.472 4.607 4.578 4.558 4.602

4.531 4.423 4.489 4.582 4.515 4.662 4.568
4.530 4.482 4.612 4.439 4.462 4.572 4.627
4.519 4.480 4.642 4.637 4.630 4.501 4.610
4.475 4.562 4.555 4.413 4.608 4.522 4.486
4.489 4.607 4.656 4.625 4.618 4.666 4.497
4.506 4.589 4.544 4.586 4.638 4.405 4.688
4.478 4.421 4.664 4.614 4.672 4.572 4.497
4.468 4.470 4.548 4.488 4.522 4.511 4.515

AVERAGE 4.503 4.516 4.522 4.542 4.653 4.534 4.655
SD 0.026 0.069 0.072 0.075 0.059 0.053 0.052
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T a b l e  2 6  T h e  t h i c k n e s s  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t . ) -
F O R M U L A ,

L A 1 0 S LA 2Û LA 3Û L B  10 L B 2 0 LB3Q L C 1 0
T H IC K N E S S 4 .5 8 0 4 .4 6 9 4 .4 5 8 4 .4 8 2 4 .4 3 6 4 .4 9 3 4 .5 2 4
(m c m ) 4 .4 6 9 4 .3 8 1 4 .6 1 7 4 .4 4 5 4 .5 3 2 4 .5 1 9 4 .6 0 2

4 .6 4 2 4 .6 3 5 4 .6 7 5 4 .5 0 0 4 .6 1 1 4 .5 2 1 4 .5 2 8
4 .6 3 5 4 .4 6 3 4 .4 5 6 4 .4 3 3 4 .4 6 8 4 .5 4 5 4 .5 6 3
4 .6 3 2 4 .4 3 9 4 .5 3 3 4 .5 7 4 4 .4 8 3 4 .4 9 7 4 .6 4 2
4 .6 4 8 4 .5 9 6 4 .4 8 7 4 .5 4 8 4 .6 3 2 4 .4 8 6 4 .5 2 2
4 .5 5 8 4 .6 3 9 4 .4 6 4 4 .6 9 0 4 .6 5 0 4 .5 9 7 4 .5 3 8
4 .5 7 4 4 .5 3 5 4 .5 8 8 4 .4 7 1 4 .5 0 0 4 .4 7 7 4 .4 0 3
4 .5 9 4 4 .4 7 4 4 .4 6 2 4 .5 0 3 4 .5 0 7 4 .6 1 2 4 .5 0 7
4 .6 0 8 4 .5 0 6 4 .4 3 2 4 .5 6 3 4 .4 5 7 4 .4 9 3 4 .4 0 9

A V E R A G E 4 .5 9 4 4 .5 1 4 4 .5 1 7 4 .5 2 1 4 .6 1 8 4 .5 1 4 4 .5 2 4
S D 0 .0 5 4 0 .0 8 6 0 .0 8 3 0 .0 7 6 0 .0 6 5 0 .0 3 5 0 .0 7 4

F O R M U L A .
L C 2 0 LC 3Û C O R E M A 1 0 M A 2 0 C O R E M A 3 0

T H IC K N E S S 4 .4 5 8 4 .5 5 9 4 .6 0 3 4 .6 1 7 4 .6 0 0 4 .4 1 9 4 .5 6 5
(m c m ) 4 .5 6 4 4 .5 4 5 4 .5 8 4 4 .6 5 3 4 .5 7 8 4 .5 7 5 4 .5 6 4

4 .5 8 9 4 .6 1 8 4 .6 1 3 4 .6 3 8 4 .5 7 5 4 .4 4 4 4 .6 5 4
4 .4 3 0 4 .4 1 3 4 .4 6 9 4 .6 2 9 4 .6 4 2 4 .4 3 9 4 .5 3 2
4 .5 6 5 4 .4 3 7 4 .5 7 8 4 .5 7 2 4 .6 1 2 4 .5 8 3 4 .5 0 3
4 .4 8 8 4 .5 5 4 4 .5 3 8 4 .6 1 3 4 .5 8 8 4 .5 0 9 4 .6 0 8
4 .5 8 9 4 .6 0 6 4 .6 5 6 4 .6 2 5 4 .5 7 8 4 .5 2 0 4 .5 1 8
4 .6 0 0 4 .5 1 1 4 .5 6 3 4 .5 9 5 4 .6 2 5 4 .4 4 7 4 .5 3 3
4 .5 1 6 4 .6 0 4 4 .4 7 6 4 .5 5 8 4 .6 7 8 4 .6 3 6 4 .6 0 7
4 .5 6 8 4 .5 4 5 4 .5 3 7 4 .6 1 9 4 .6 5 7 4 .5 3 2 4 .5 5 7

A V E R A G E 4 .6 3 7 4 .6 1 9 4 .6 6 2 4 .6 1 2 4 .6 0 3 4 .5 0 0 4 .6 5 3
S D 0 .0 6 0 0 .0 5 7 0 .0 6 9 0 .0 2 9 0 .0 3 7 0 .0 6 9 0 .0 3 4
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T a b l e  2 6  T h e  t h i c k n e s s  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t . ) .
F O R M U L A

M B  10 M B 2 0 M B 30 C O R E M C 1 0 M C 2 0 C O R E
T H IC K N E S S 4 .5 4 3 4 .4 9 3 4  5 68 4 .3 3 0 4 .6 4 5 4 .4 9 9 4 .4 8 4
(m e m ) 4 .4 5 0 4 .6 0 2 4 .6 5 2 4 .5 5 8 4 .4 6 2 4 .4 6 2 4 .4 4 2

4 .5 2 2 4 .6 0 1 4 .4 1 5 4 .4 48 4 .4 8 8 4 .5 1 2 4 .4 9 8
4 .4 9 8 4 .6 3 2 4 .6 7 5 4 .4 3 7 4 .5 2 9 4 .4 8 7 4 .5 4 8
4 .5 2 1 4 .6 7 5 4 .4 8 8 4 .4 27 4 .5 3 3 4 .4 9 6 4 .5 0 4
4 .6 0 4 4 .4 9 0 4 .5 6 3 4 .4 9 8 4 .5 3 8 4 .5 4 2 4 .5 1 8
4 .6 3 4 4 .5 8 2 4 .4 9 5 4 .5 0 8 4 .5 5 7 4 .6 6 4 4 .5 1 0
4 .5 9 5 4 .5 3 3 4 .5 9 6 4 .3 9 4 4 .4 8 9 4 .4 4 8 4 .4 4 7
4 .6 6 2 4 .6 0 7 4 .6 9 6 4 .6 0 2 4 .4 8 6 4 .4 6 3 4 .4 8 2
4 .6 0 8 4 .5 0 2 4 .6 0 2 4 .4 8 9 4 .5 7 7 4 .5 3 8 4 .4 7 7

A V E R A G E 4 .6 4 4 4 .5 7 2 4 .6 5 5 4 .4 5 9 4 .5 2 0 4 .5 01 4 .4 91
S D 0 .0 5 0 0 .0 6 4 0 .0 7 3 0 .0 6 6 0 .0 3 7 0 .0 3 8 0 .0 3 2

F O R M U L A
M C 3 0 IIC 1 0 H C 2 0 C O R E H A  10 H A 2 0 H A 30

T H IC K N E S S 4 .4 8 8 4 .5 1 9 4 .5 1 5 4 .4 47 4 .5 6 9 4  4 7 2 4 .4 6 2
(m e m ) 4 .6 3 1 4 .4 9 1 4 .5 2 7 4 .4 8 9 4 .5 6 0 4 .5 2 0 4 .5 7 8

4 .5 3 9 4 .5 1 3 4 .4 3 4 4 .6 1 8 4 .5 1 2 4 .6 2 8 4 .5 0 6
4 .4 8 6 4 .5 3 9 4 .4 6 8 4 .4 3 4 4 .5 7 2 4 .4 4 2 4 .5 6 7
4 .6 4 3 4 .5 3 3 4 .6 1 8 4 .4 1 3 4 .4 8 3 4 .4 7 5 4 .5 1 2
4 .5 2 1 4 .5 5 3 4 .5 2 3 4 .4 4 8 4 .5 2 9 4 .5 2 8 4 .5 1 2
4 .5 6 6 4 .6 1 7 4 .6 7 3 4 .4 6 2 4 .6 1 9 4 .4 7 6 4 .5 7 9
4 .5 4 8 4 .5 9 8 4 .5 4 9 4 .4 7 9 4 .4 6 8 4 .4 5 8 4 .4 5 5
4 .5 7 5 4 .4 3 7 4 .6 2 1 4 .4 6 0 4 .4 6 8 4 .6 3 2 4 .4 7 4
4 .4 2 3 4 .5 8 5 4 .3 8 5 4 .5 48 4 .4 3 5 4 .5 4 5 4 .4 4 8

A V E R A G E 4 .6 4 2 4 .5 2 9 4 .5 2 1 4 .4 7 0 4 .5 2 1 4 .6 0 8 4 .5 0 9
S D 0 .0 6 7 0 .0 4 6 0 .0 7 6 0 .0 4 0 0 .0 5 8 0 .0 6 5 0 .0 5 1
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T a b l e  2 6  T h e  t h i c k n e s s  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t . ) .

F O R M U L A R
H C 3 0 C O R E  V' HB1Q ไ C O R E H B 2 0 H B 3 0 C O R E

T H IC K N E S S 4 .4 6 8 4 .6 6 8 4 .5 1 8 4 .6 3 6 4 .6 9 7 4 .6 6 9 4 4 1 0
(m c m ) 4 .5 7 2 4 .4 7 8 4 .4 8 2 4 .4 8 3 4 .6 0 8 4 .5 8 0 4 .3 7 2

4 .4 9 2 4 .4 6 5 4 .5 2 1 4 .4 8 7 4 .5 6 4 4 .5 6 3 4 .4 9 7
4 .5 2 2 4 .4 7 2 4 .5 2 8 4 .5 0 0 4 .5 5 7 4 .5 7 3 4 .4 4 8
4 .4 8 2 4 .4 31 4 .4 8 5 4 .5 7 5 4 .4 5 7 4 .5 6 3 4 .5 1 5
4 .5 3 8 4 .4 78 4 .5 0 8 4 .6 3 5 4 .5 3 8 4 .5 6 3 4 .5 1 8
4 .5 2 2 4 .4 9 6 4 .4 9 4 4 .4 8 9 4 .6 7 7 4 .5 2 0 4 .4 1 3
4 .5 0 9 4 .4 41 4 .4 9 1 4 .5 4 3 4 .5 8 0 4 .5 9 2 4 .4 5 3
4 .5 21 4 .4 2 2 4 .6 1 8 4 .4 5 3 4 .6 7 6 4 .5 2 2 4 .4 6 8
4 .5 3 2 4 .4 7 2 4 .4 9 4 4 .4 8 7 4 .4 4 6 4 .5 7 5 4 .4 8 3

A V E R A G E 4 .6 1 5 4 .4 71 4 .5 0 4 4 .5 0 9 4 .5 5 0 4 .6 6 2 4 .4 5 8
S D 0 .0 3 2 0 .0 3 8 0 .0 1 7 0 .0 3 7 0 .0 5 6 0 .0 2 3 0 .0 4 8

F O R M U L A
L H 0 L H 0 R L H 0 S  L H A 1 0 C O R E L H A 2 0 L H A 3 0

T H IC K N E S S 4 .6 0 6 4 5 6 2 4 .5 1 6 4 .5 2 6 4 .6 6 2 4 .6 0 5 4 .5 5 0
(m c m ) 4 .5 2 0 4 .4 85 4 .4 9 5 4 .6 0 4 4 .5 4 2 4 .5 0 3 4 .5 9 8

4 .6 0 2 4 .6 45 4 .5 5 4 4 .4 6 2 4 .4 4 8 4 .6 0 4 4 .6 0 2
4 .6 0 8 4 .4 68 4 .5 7 8 4 .4 4 0 4 .5 2 1 4 .5 2 4 4 .6 0 8
4 .4 9 3 4 .5 2 3 4 .5 2 6 4 .4 7 2 4 .4 4 2 4 .6 7 3 4 .6 0 9
4 .5 3 2 4 .4 83 4 .6 1 8 4 .4 8 8 4 .4 6 6 4 .5 8 8 4 .5 3 7
4 .5 0 8 4 .5 7 2 4 .6 4 2 4 .6 0 1 4 .6 6 6 4 .5 4 7 4 .5 5 6
4 .4 4 9 4 .4 68 4 .4 7 2 4 .5 6 1 4 .5 2 0 4 .5 3 4 4 .5 6 8
4 .5 11 4 .4 81 4 .4 9 9 4 .4 9 1 4 .5 2 3 4 .5 6 6 4 .6 7 6
4 .5 1 2 4 .4 95 4 .4 6 8 4 .4 0 3 4 .6 4 6 4 .5 6 7 4 .4 6 8

A V E R A G E 4 .6 1 4 4 .5 18 4 .5 1 7 4 .5 0 5 4 .5 1 3 4 .5 6 1 4 .5 6 7
S D 0 .0 4 0 0 .0 5 8 0 .0 3 5 0 .0 6 7 0 .0 4 5 0 .0 3 4 0 .0 4 3
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T a b l e  2 7  T h e  p e r c e n t a g e  o f  f r i a b i l i t y  o f  c o r e  a n d  c o a t e d  t a b l e t s .

FORMULA WEIGHT
BEFORE(G)

WEIGHT
AFTER(G)

FRIABILITY
O )

CORE 5 .0 0 6 2 4 .9 9 3 8 0 .2 4 7 7
CORE R 4 .9 9 8 2 4 .9 9 5 3 0 .0 5 8 0
CORE ร 4 .9 9 8 6 4 .9 9 2 6 0 .1 2 0 0
LO 5 .0 4 8 4 6 .0 5 1 2 -0 .0 5 5 5
LOR 5 .0 6 6 7 5 .0 7 1 0 -0 .0 8 4 9
LOS 5 .0 9 2 6 5 .1 0 0 1 -0 .1 4 7 3
MO 5 .0 3 3 7 5 .0 3 5 2 -0 .0 2 9 8
MOR 5 .0 2 2 2 5 .0 2 5 9 -0 .0 7 3 7
MOS 5 .1 0 6 3 6 .1 1 1 5 -0 .1 0 1 8
HO 5 .0 4 4 2 5 .0 4 6 4 -0 .0 4 3 6
HOR 5 .0 5 7 6 5 .0 5 9 6 -0 .0 3 9 5
HOS 5 .0 9 5 4 6 .0 9 5 8 -0 .0 0 7 9

LA10 5 .0 5 9 4 6 .0 6 2 2 -0 .0 5 5 3
LA10R 5 .0 6 0 7 5 .0 6 6 3 -0 .1 1 0 7
LA10S 5 .1 0 7 1 6 .1 0 5 1 0 .0 3 9 2
LA20 5 .0 9 0 2 5 .0 9 4 1 -0 .0 7 6 6
LA30 5 .0 3 9 9 6 .0 4 1 5 -0 .0 3 1 7
LB10 5 .0 7 7 6 5 .0 8 0 2 -0 .0 5 1 2
LB20 5 .0 9 4 3 6 .0 9 8 3 -0 .0 7 8 6
LB30 5 .0 4 0 3 5 .0 5 9 5 -0 .3 8 0 9
LC10 5 .0 5 7 2 5 .0 6 6 3 -0 .1 7 9 9
LC20 5 .0 5 4 3 5 .0 6 2 3 -0 .1 5 8 3
LC30 5 .0 3 6 1 5 .0 4 1 9 -0 .1 1 5 2

MA10 5 .1 4 0 8 5 .1 4 5 4 -0 .0 8 9 5
MA20 5 .0 8 5 1 6 .0 8 9 5 -0 .0 8 6 6
MA30 5 .0 9 2 9 5 .0 9 9 5 -0 .1 2 9 6
MBIO 5 .0 9 0 0 5 .0 9 5 6 -0 .1 1 0 0
MB20 5 .1 0 4 8 5 .1 1 1 5 -0 .1 3 1 2
MB30 5 .1 0 0 3 5 .1 0 4 3 -0 .0 7 8 4
MC10 5 .0 4 1 7 5 .0 5 0 0 -0 .1 6 4 6
MC20 5 .0 8 0 4 5 .0 8 5 2 -0 .0 9 4 5
MC30 5 .1 2 7 6 5 .1 3 4 6 -0 .1 3 8 5

IIA10 5 .1 0 0 0 5 .1 0 2 9 -0 .0 5 6 9
HA20 5 .0 9 4 3 5 .0 9 6 2 -0 .0 3 7 3
HA30 6 .0 7 9 0 5 .0 8 2 5 -0 .0 6 8 9
HBIO 5 .0 9 4 0 5 .0 9 5 3 -0 .0 2 5 5
HB20 5 .0 7 1 9 5 .0 7 4 0 -0 .0 4 1 4
HB30 5 .1 0 1 0 5 .1 0 3 9 -0 .0 5 6 9
HClO 5 .1 1 8 8 5 .1 2 1 5 -0 .0 5 2 7
HC20 6 .0 9 3 3 ธ.0 9 5 7 -0 .0 4 7 1
HC30 5 .0 9 7 1 5 .1 0 0 7 -0 .0 7 0 6

LHO 5 .1 1 3 6 5 .1 1 6 3 -0 .0 5 2 8
LHOR 5 .1 0 0 3 5 .1 0 4 9 -0 .0 9 0 2
LHO ร 5 .1 2 1 7 5 .1 2 3 4 -0 .0 3 3 2
LHAIO 5 .0 9 1 6 5 .0 9 8 8 -0 .1 4 1 4
LHA20 5 .0 8 2 0 5 .0 8 9 3 -0 .1 4 3 6
LHA30 5 .0 6 6 9 5 .0 7 3 8 -0 .1 3 6 2
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T a b l e  2 8  T h e  h a r d n e s s  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t . ) .

HARDNESS(KP)

SAMPLE f'ORMULA

C O R E C O R E  R C O R E  ร L 0 L O R L O S M 0 M O R

1 7 .0 0 1 1 .80 6 .2 0 10.23 1 2 .98 4 60 11 .42 1 4 .70

2 6 .5 8 1 1 .80 5 .5 0 11.20 11.82 4 0 0 1 0 .62 1 3 .95

3 8 .1 6 1 3 .40 6 .6 0 10.58 11.15 3 .7 8 1 3 .20 1 1 .89

4 6 .6 3 12.51 7 .6 0 10.80 14.41 6 .0 7 1 2 .63 1 1 .00

5 7 .1 6 1 2 .59 6 .9 2 10.83 9 .6 3 5 .0 4 1 2 .6 4 1 1 .15

6 8 .2 3 1 1 .20 6 .9 7 10.73 12.21 5 .3 3 1 2 .23 1 2 .7 9

7 7 .4 8 1 1 .42 6 .7 0 13.10 12 .42 4 .62 1 0 .38 11.24

8 7 .7 0 1 2 .58 7 .4 2 10.50 10 .68 4.11 1 0 .44 1 2 .19

9 7 .63 1 1 .83 6 .7 2 13.18 11.62 4 .9 0 13.31 1 1 .70

10 6 .3 2 1 0 .40 7 .0 0 12.23 1 3 .24 5 .7 8 11 .42 1 3 .40

AVG 7 .2 9 1 1 .95 6 .7 6 11.34 12 .02 4 82 1 1 .83 1 2 .4 0

SD 0 .6 6 0 .8 5 0 .6 0 1.09 1.37 0 .7 6 1 .12 1.27

S A M P L E F O R M U L A

M O S HO H O R H O S L À 1 0 L A 1 0 R L A 1 0 S L A 2 0

1 4.45 1 1 .78 13 .82 6 .7 8 1 1 .40 10 .62 6 .6 0 1 0 .7 0

2 5 .7 4 1 2 .40 13.21 5 .1 4 9 .7 3 8 .8 0 5 .2 6 1 2 .56

3 5 .0 2 9 .0 0 11 .02 5 .4 8 9 .61 1 3 .90 6 .41 1 2 .23

4 4.41 1 0 .40 11.77 5 .7 9 11 .38 12 .60 7 .2 2 1 0 .04

5 6 .1 8 10.81 13 .30 5 .0 6 9 .9 0 1 1 .60 6 .9 8 1 3 .0 0

6 5 .17 1 0 .60 11 .98 4 .20 10.32 14 .04 6 .0 0 1 1 .9 8

7 7 .0 0 1 1 .2 3 10 .89 5 .0 3 1 0 .42 1 0 .59 6 .4 3 9 .4 0

8 6 .0 0 12.61 12.32 6 .3 6 1 0 .19 9.21 5 .81 1 3 .3 0

9 5 .5 9 9 .5 0 9 .8 8 6 .97 1 2 .38 13.91 7 .8 0 1 2 .97

10 6 .5 8 9 .8 0 11 .17 6 .8 0 1 1 .28 12.61 7 .4 3 1 2 .2 0

A V G 5.61 10.81 11.94 5 .7 6 10.67 11.79 6 .5 9 1 1 .3 4

S D 0 .8 6 1.21 1.25 0 .9 3 0 .9 0 1.94 0 .7 8 1 .34
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T a b l e  2 8  T h e  h a r d n e s s  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t . ) .

S A M P L E F O R M U L A .

L A 30
>1 -r_r. ะ 'jr-~

L B 3 0L B 1 0 L B 2 0 L C 10 L C 2 0 L C 3 0 M A 1 0

1 11.02 1 1 .78 10.99 9 .7 2 1 1 .32 1 0 .93 9 .9 7 9 .4 0

2 8 .40 11 .00 9 .3 8 1 1 .64 9 .7 8 9 .0 0 10 .52 1 0 .24

3 13.80 9 .7 9 10.82 1 0 .80 1 0 .98 1 1 .60 8 .9 8 1 0 .4 3

4 10.00 1 4 .20 1 3 .40 1 2 .43 1 1 .10 1 1 .1 8 ท . 5 9 1 0 .79

5 12.42 1 2 .00 1 2 .68 9 .51 1 4 .1 8 1 0 .64 9 .9 8 1 2 .00

6 13.84 10 .54 8 .5 7 1 3 .32 9 .7 8 1 4 .03 9 .4 3 1 0 .83

7 9 .3 0 9 .3 9 11.97 1 0 .8 3 1 1 .50 8 .4 0 9 .4 5 9 .8 0

8 9 .92 13 .62 9 .9 4 1 1 .02 1 2 .99 1 0 .80 1 0 .15 1 0 .48

9 13.00 1 4 .20 9 .3 4 1 1 .82 8 .5 7 1 0 .13 1 1 .24 1 0 .4 9

10 12.03 11 .02 1 1 .66 11 40 1 0 .2 6 9 .5 6 9 .7 0 1 1 .4 0

A V G 11.37 11.75 1 0 .88 1 1 .25 1 1 .05 1 0 .5 6 1 0 .10 1 0 .59

S D 1.93 1 75 1.57 1.15 1 .63 1 .56 0 .8 2 0 .7 4

S A M P L E F O R M U L A
■ n ะ.:1r ■■- •-

MA20 MA30 MB10 MB20 MB30 MC10 MC20 MC30

1 11.30 11.40 8 .4 2 10 .92 8 .9 6 1 0 .7 4 1 0 .28 9 .0 0

2 11.40 12.41 9 .61 1 1 .6 0 9 .0 4 11 .97 9 .8 8 9 .7 4

3 8 .5 3 8 .2 8 1 0 .04 9 .6 0 1 3 .6 0 1 2 .38 1 0 .08 7 .8 2

4 9 .9 9 10 .43 11.41 1 2 .5 0 9 .61 9 .9 8 1 1 .4 4 8 .8 3

5 11.16 8 .42 11 .68 1 3 .23 1 2 .05 1 0 .80 1 3 .52 8 .5 3

6 9 .6 3 9 .2 4 11 .18 1 0 .02 9 .0 4 9 .2 0 9 .5 4 9 .1 4

7 10.96 10 .90 9 .1 5 9 .1 2 1 0 .1 9 9 .6 0 1 1 .8 9 8 .2 0

8 10.88 13 .38 1 0 .80 1 0 .9 0 1 0 .2 0 1 2 .63 9 .9 8 8 .0 4

9 9 .7 3 13 .13 11.70 12 .42 1 0 .42 9 .2 3 1 2 .63 8 .7 8

10 10.20 10 .78 11.62 1 2 .78 1 0 .80 9 .3 2 9 .3 8 8 .6 9

A V G 10..38 10.84 10.56 11.31 1 0 .3 9 1 0 .59 1 0 .86 8 .6 8

S D 0.92 1.72 1.12 1 .35 1 .40 1.27 1 .35 0 .5 4
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T a b l e  2 8  T h e  h a r d n e s s  o f  c o r e  a n d  c o a t e d  t a b l e t s .

S A M P L E F O R M U L A

H C 3 0 LHO LH O  R L H O  ร L H A 1 0 L H A 2 0 L H A 3 0

1 9 .44 11 .83 1 2 .80 4 .60 9 .7 4 1 1 .24 9 .7 3

2 11.78 9 .78 1 1 .18 3 .6 4 1 1 .08 1 1 .18 9 .31

3 9 .97 10.83 10 .97 4 .6 0 1 0 .89 8 .9 8 1 1 .0 9

4 10.96 11.40 11 .40 4 .62 1 1 .40 9 .5 7 1 0 .4 0

5 11.21 10.26 1 2 .68 4 .47 10.21 1 0 .62 9 .0 1

6 10.53 10.58 11 .03 5 .6 2 10.12 9 .1 8 1 1 .27

7 9 .9 8 11.21 10 .04 5 .1 4 1 1 .92 9 .6 2 9 .2 3

8 10.20 9 .8 0 1 0 .18 4 .40 9 .7 0 9  6 4 1 0 .3 2

9 11.73 11 .58 1 1 .38 5 .5 6 1 1 .69 1 0 9 6 1 1 .03

10 10.76 10.17 1 1 .08 3 .82 1 0 .64 9  21 9 .0 0

A V G 10.66 10.74 11.27 4 .65 1 0 .74 1 0 .02 1 0 .04

S D 0 .7 8 0 .7 4 0 .9 0 0 .65 0 .7 9 0 .8 8 0 .9 0
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T a b l e  2 9  T h e  d i s i n t e g r a t i o n  t i m e  o f  c o r e  a n d  c o a t e d  t a b l e t s

SAMPLE DISINTEGRATION TIME (SEC) AVERAGE SD
1 2 3 4 5 6

CORE 95 110 112 120 123 123 113.83 10.76
CORER 128 121 113 124 127 128 123.50 5.82
CORES 55 63 75 90 96 104 80.50 19.34
LO 155 160 170 180 180 185 171.67 12.11
LOR 482 492 496 582 642 663 559.50 80.77
LOS 127 147 149 153 156 190 153.67 20.51
MO 203 169 186 193 194 277 203.67 37.68
MOR 290 315 332 374 375 389 345.83 39.41
MOS 178 192 194 204 205 209 197.00 11.42
HO 145 175 202 214 250 262 208.00 44.29
HOR 280 365 185 236 185 427 279.67 98.81
HOS 154 164 167 110 108 142 140.83 26.17
LA10 195 360 375 330 375 403 339.67 74.76
LA10R 257 311 478 172 178 220 269.33 114.61
LA10S 136 225 144 244 336 352 239.50 91.69
LA20 294 310 340 235 264 248 281.83 39.95
LA 30 214 253 175 238 224 245 224.83 28.20
LB10 250 224 243 280 295 325 269.50 37.40
LB20 193 200 234 280 320 339 261.00 61.64
LB 30 235 245 248 249 273 180 238.33 31.20
LC10 119 160 154 164 228 204 171.50 38.73
LC20 150 174 270 187 196 218 199.17 41.43
LC30 332 240 196 254 276 293 265.17 46.69

MA10 190 167 182 197 211 155 183.67 20.33
MA20 146 149 190 202 209 211 184.50 29.60
MA30 155 187 204 214 239 252 208.50 35.21
MB 10 162 193 215 256 222 231 213.17 32.43
MB 20 155 146 180 197 228 286 198.67 52.00
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T a b l e  2 9  T h e  d i s i n t e g r a t i o n  t i m e  o f  c o r e  a n d  c o a t e d  t a b l e t s ,  ( c o n t . ) .

MB 30 
MC10 
MC20 
MC30

145 156 182 196 216 220 185.83 30.83
135 162 185 224 231 233 195.00 40.91
176 183 196 210 222 246 205.50 26.07
202 218 234 256 270 212 232.00 26.53

HA10
HA20
HA30
HB10
HB20
HB30
HC10
HC20
HC30

385 418 432 298 240 372 374.17 74.19
337 340 352 324 290 320 327.17 21.54
184 234 309 206 365 377 279.17 82.80
355 380 392 334 320 350 355.17 27.15
384 388 395 445 395 424 405.17 24.05
402 415 377 380 352 372 383.00 22.41
281 350 411 350 375 285 342.00 50.89
320 335 330 348 364 386 347.17 24.38
332 220 264 298 286 305 284.17 38.58

LHO
LHOR
LHO ร
LHA10
LHA20
LHA30

190 184 185 205 204 235 200.50 19.21
252 264 278 320 264 297 262.50 25.24
90 124 142 94 82 118 108.33 23.27

163 175 249 184 189 202 193.67 30.12
187 209 225 241 201 223 214.33 19.25
132 141 160 170 176 189 161.33 21.59
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T a b l e  2 9  T h e  d i s i n t e g r a t i o n  t i m e  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t - ) .

S A M P IJ B D I S I N T E G R A T I O N  T I M E  (S E C ) A V E R A G E S D

1 2 3 4 5 6

C O R E 125 1 3 4 1 3 4 1 1 3 1 3 0 1 1 0 1 2 4 .3 3 1 0 .5 2

C O R E  R 1 1 2 1 4 2 1 6 6 131 1 3 9 1 7 2 1 4 3 .6 7 2 2 .3 1

C O R E  ร 6 5 7 0 7 4 9 0 9 7 9 8 8 2 .3 3 1 4 .4 3

LO

LO R 1 5 6 1 6 2 1 6 8 1 7 9 1 8 2 2 0 9 1 7 6 .0 0 1 8 .9 4

LO ร 1 4 8 1 5 2 1 5 4 157 1 6 4 1 7 2 1 5 7 .8 3 8 .7 7

M O

M O  R 1 3 9 1 6 3 2 0 4 1 9 4 2 4 6 2 7 4 2 0 3 .3 3 5 0 .3 3

M O  ร 1 7 6 1 8 2 1 9 5 1 8 2 2 1 9 2 4 0 1 9 9 .0 0 2 5 .3 1

HO 115 125 1 3 2 1 35 1 3 7 1 3 9 1 3 0 .5 0 9 .0 3

HO R 1 82 2 2 7 2 3 6 1 7 8 1 97 2 1 1 2 0 5 .1 7 2 3 .6 8

HO ร 1 26 1 3 7 1 3 9 1 3 4 1 3 8 1 4 2 1 3 6 .0 0 5 .5 5

L A 1 0 2 4 2 2 6 3 2 6 8 2 7 2 2 8 0 2 8 3 2 6 8 .0 0 1 4 .7 4

L A  10  R 2 0 4 2 1 3 2 4 2 1 4 6 1 9 0 1 9 8 1 9 8 .8 3 3 1 .5 0

L A 1 0  ร 137 1 8 9 2 5 7 1 5 8 1 6 0 1 7 3 1 7 9 .0 0 4 1 .9 2

L A 2 0 1 7 2 1 78 2 3 6 2 8 0 2 8 4 2 5 6 2 3 4 .3 3 4 9 .1 6

L A 3 0 125 1 48 2 4 7 2 8 0 1 9 0 2 9 8 2 1 4 .6 7 7 1 .2 1

L B 1 0 1 89 2 5 5 2 9 3 3 1 0 2 4 3 2 7 0 2 6 0 .0 0 4 2 .5 3

L B 2 0 2 7 6 2 2 2 2 0 9 2 9 0 3 2 5 2 6 7 2 6 4 .8 3 4 3 .2 1

L B 3 0 2 8 0 3 5 0 3 7 2 3 9 0 2 5 5 3 8 6 3 3 8 .8 3 5 7 .5 4

L C 1 0 3 2 0 3 3 5 3 4 8 3 6 8 3 7 4 3 8 0 3 5 4 .1 7 2 3 .7 7

L C 2 0 2 8 5 3 0 0 3 9 0 4 0 3 4 1 8 4 2 2 3 6 9 .6 7 6 1 .0 3

L C 3 0 3 3 0 3 9 0 4 2 0 4 3 0 4 5 4 4 6 9 4 1 5 .5 0 5 0 .0 7
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T a b l e  2 9  T h e  d i s i n t e g r a t i o n  t i m e  o f  c o r e  a n d  c o a t e d  t a b l e t s ( c o n t )

SAMPLE DISINTEGRATION TIME (SEC) AVERAGE SD
I 2 3 4 5 6

M A 1 0 2 9 4 3 0 5 3 2 1 3 3 0 3 5 0 2 3 0 3 0 5 .0 0 4 1 .6 0

M A 2 0 2 7 6 3 1 5 2 6 4 2 5 2 3 7 5 2 4 1 2 8 7 .1 7 5 0 .0 4

M A 3 0 2 2 0 2 4 3 2 8 7 2 8 9 3 3 5 3 8 6 2 9 3 .3 3 6 0 .4 9

M B 1 0 165 2 8 6 3 1 1 3 7 1 2 6 5 3 6 2 2 9 3 .3 3 7 5 .3 5

M B 2 0 2 3 9 2 1 3 2 3 8 2 6 0 3 1 5 3 3 3 2 6 6 .3 3 4 7 .4 3

M B 3 0 2 4 5 2 5 7 2 7 7 3 4 2 3 6 3 3 4 8 3 0 5 .3 3 5 1 .5 2

M C 1 0 2 3 0 3 4 1 3 4 4 2 2 0 2 3 5 2 9 0 2 7 6 .6 7 5 6 .5 2

M C 2 0 3 4 5 3 5 3 3 6 2 3 9 7 3 5 5 3 7 7 3 6 4 .8 3 1 9 .0 8

M C 3 0 1 48 2 4 3 2 6 2 1 3 2 1 5 2 1 7 3 1 8 5 .0 0 5 4 .2 3

H A  10 185 2 2 1 2 4 2 2 5 4 175 1 8 6 2 1 0 .5 0 3 3 .1 8

H A 2 0 1 58 175 185 1 6 5 1 7 2 2 0 0 1 7 5 .8 3 1 4 .9 6

H A 3 0 1 40 1 52 163 1 5 2 1 6 2 2 0 4 1 6 2 .1 7 2 2 .1 3

H B 1 0 2 1 0 2 1 5 2 6 0 2 2 0 2 6 0 2 0 0 2 2 7 .5 0 2 6 .0 3

H B 2 0 2 4 5 2 4 6 2 7 2 2 8 0 2 7 2 3 1 5 2 7 1 .6 7 2 5 .7 6

H B 3 0 2 8 2 3 0 4 3 1 5 2 8 0 2 7 6 2 9 5 2 9 2 .0 0 1 5 .3 8

H C 1 0 1 8 2 184 185 2 1 1 1 8 0 1 9 9 1 9 0 .1 7 1 2 .2 2

H C 2 0 2 1 0 2 1 1 2 2 2 2 2 3 1 95 2 2 3 2 1 4 .0 0 1 1 .0 6

H C 3 0 1 4 0 1 52 165 1 8 0 1 9 0 2 3 2 1 7 6 .5 0 3 2 .6 8

L H O 1 8 0 187 2 0 5 2 4 4 2 6 0 1 7 9 2 0 9 .1 7 3 4 .8 3

L H O  R 144 1 5 6 1 96 1 4 2 1 7 4 1 8 7 1 6 6 .5 0 2 2 .6 4

L H O  ร 7 0 9 2 1 10 117 131 1 1 5 1 0 5 .8 0 2 1 .6 1

L H A 1 0 1 4 2 1 5 6 2 0 4 2 2 1 1 5 0 1 5 0 1 7 0 .5 0 3 3 .2 7

L H A 2 0 1 5 0 165 1 7 2 1 8 6 2 1 8 2 3 7 1 8 8 .0 0 3 3 .2 7

L H A 3 0 1 0 9 1 1 8 1 3 6 1 3 8 1 4 8 1 5 6 1 3 4 .1 7 1 7 .7 8
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T a b l e  3 0  D i s s o l u t i o n  d a t a  o f  p r o p r a n o l o l  H C 1  f r o m  c o r e  a n d  c o a t e d
t a b l e t s .

CORE
TIME(M) 1 2 3 4 5 6 AVG SD3 58.95 45.81 51.94 35.93 43.44 54.94 48.50 8.41

6 81.13 88.57 91.23 80.39 84.18 90.12 85.94 4.689 92.29 96.64 96.56 92.42 94.98 97.95 95.14 2.35
12 93.50 97.50 92.79 94.88 97.08 98.93 95.78 2.4317 93.59 98.23 98.12 95.35 97.31 99.05 96.94 2.07
22 93.80 97.84 97.73 94.95 97.04 99.66 96.84 2.1327 94.51 97.94 98.21 95.16 97.39 100.40 97.27 2.1532 94.72 98.29 98.94 95.38 97.74 99.38 97.41 1.92

CORER
TIME(M) 1 2 3 4 5 6 AVG SD44.06 52.19 42.81 51.19 42.69 42.94 45.98 4.46

6 91.31 90.48 86.93 93.85 82.68 85.43 88.45 4.159 97.15 96.56 96.37 98.57 93.85 95.61 96.35 1.58
12 98.01 97.04 97.22 98.69 95.56 96.59 97.19 1.0917 98.24 97.02 97.70 98.92 95.16 96.81 97.31 1.31
22 98.35 97.12 97.31 99.03 95.06 96.91 97.30 1.3627 98.33 96.97 97.28 98.89 95.22 97.14 97.31 1.2732 98.31 97.44 98.01 99.37 95.43 99.49 98.01 1.49

CORES
TIME(M) 1 2 3 4 5 6 AVG SDcT 79.59 72.21 78.33 46.31 41.06 40.18 59.61 19.01

6 92.74 94.58 92.11 91.45 82.92 87.92 90.29 4.229 94.20 98.43 93.19 96.28 93.46 96.86 95.40 2.1114 94.55 98.42 93.66 96.39 94.68 97.84 95.92 1.9319 94.64 98.65 93.62 96.49 95.52 98.08 96.17 1.9624 94.48 98.64 93.70 96.71 94.74 98.43 96.12 2.1229 94.94 98.74 93.91 96.68 94.83 98.11 96.20 1.9534 94.27 98.85 93.36 96.90 94.92 98.14 96.07 2.22

L0 LOR
TLME(M) 1 2 3 AVG SD 1 2 3 AVG SD21.67 5.91 6.41 11.33 8.96 3.91 5.41 4.53 4.62 0.75

6 47.92 55.60 62.98 55.50 7.53 10.06 10.32 11.44 10.61 0.739 83.31 86.65 89.94 86.63 3.32 20.87 32.76 37.14 30.26 8.42
12 94.11 92.71 95.52 94.11 1.41 54.37 48.93 62.34 55.21 6.7415 95.45 94.04 96.36 95.28 1.17 71.52 70.94 85.79 76.08 8.41IS 95.29 94.51 96.21 95.34 0.85 91.89 92.93 97.10 93.97 2.76
21 95.14 94.60 96.06 95.27 0.74 92.85 96.14 99.58 96.19 3.3724 94.85 94.18 95.78 94.94 0.80 93.56 95.62 99.19 96.12 2.8527 94.56 93.89 96.37 94.94 1.28 93.52 95.46 98.30 95.76 2.4030 95.90 94.47 96.84 95.74 1.19 94.10 96.68 95.91 95.56 1.32



T a b le  3 0  D is s o lu t io n  d a ta  o f  p ro p r a n o lo l HC1 from  core a n d
c o a te d  ta b le ts (c o n t .) .

LOS MO
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD

n r 0.31 0.36 0.4l 0.36 0.05 12.92 12.41 8.04 '11.12 2.68
6 1.11 2.67 2.77 2.18 0.93 48.25 46.88 60.74 51.96 7.64
9 3.02 3.38 3.28 3.23 0.19 85.14 85.39 81.68 84.07 2.07

12 3.94 2.80 4.20 3.65 0.74 93.20 93.19 90.34 92.24 1.65
15 3.56 3.61 3.57 3.58 0.03 94.29 94.28 95.54 94.70 0.72
18 4.12 4.58 4.39 4.36 0.23 93.88 93.99 94.89 94.25 0.55
21 4.90 5.50 5.36 5.25 0.31 93.96 93.58 99.61 95.72 3.38
2 4 5.62 6.23 6.04 5.96 . 0.31 94.17 93.91 95.09 94.39 0.62
27 6.35 6.86 6.67 6.63 0.26 93.75 93.74 95.30 94.26 0.90
30 7.08 7.59 7.45 7.37 0.26 94.96 94.70 96.39 95.35 0.91

MOR MOS
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD

3 8.66 5.28 6.04 6.66 1.77 1.66 1.78 2.16 1.87 0.26
6 23.22 19.07 13.20 18.50 5.03 2.17 3.29 2.79 2.75 0.56
9 40.47 35.55 24.89 33.64 7.96 4.55 5.31 5.06 4.97 0.39

12 53.93 51.74 37.65 47.77 8.84 6.83 7.59 7.21 7.21 0.38
15 65.08 60.63 54.22 59.98 5.46 9.36 8.75 9.12 9.08 0.31
18 76.66 71.31 67.00 71.66 4.84 11.54 10.92 10.79 11.08 0.40
21 85.17 91.93 73.46 83.52 9.34 14.97 14.98 15.23 15.06 0.15
24 90.21 97.13 80.96 89.43 8.11 17.80 16.05 17.05 16.97 0.88
27 94.28 97.36 87.11 92.92 5.26 19.64 15.88 18.89 18.14 1.99
30 94.37 97.46 91.54 94.46 2.96 21.36 18.71 19.73 19.93 1.34

HO HOR
TIME(M) 1 2 3 AVG SD 1 2 3 AVG 1.00

"ท - 32.30 32.93 37.68 S4.3Ô 2.94 9.79 13.67 15.54 13.00 2.93
6 76.49 79.37 78.90 78.25 1.55 24.10 24.37 23.75 24.07 0.31
9 92.89 92.28 92.18 92.45 0.38 35.97 34.87 33.88 34.91 1.0512 94.22 92.99 95.26 94.16 1.14 45.41 45.80 41.92 44.38 2.14

15 95.19 95.07 95.73 95.33 0.35 54.14 57.04 54.89 55.36 1.5118 94.41 95.29 95.70 95.13 0.66 78.80 65.57 63.79 69.39 8.20
21 96.62 96.51 97.17 96.77 0.35 95.33 78.91 91.38 88.54 8.57
24 97.59 96.60 99.40 97.86 1.42 99.17 77.17 95.70 90.68 11.83
27 97.57 97.07 98.75 97.80 0.86 97.54 91.05 101.55 96.71 5.30
30 96.79 97.42 98.85 97.69 1.06 103.02 92.63 97.05 97.57 5.21

HOS LA10
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD

3^ 5.03 2.28 2.Û3 3.11 1.66 26.17 25.92 35.93 20.34 5.71
6 7.94 5.05 4.17 5.72 1.97 82.34 81.34 81.02 81.57 0.69
9 7.73 11.83 10.57 10.04 2.10 95.64 99.01 95.30 96.65 2.05

12 10.39 13.26 12.37 12.01 1.47 98.74 101.00 98.66 99.47 1.33
15 13.07 15.33 14.31 14.24 1.13 97.85 101.75 97.89 99.16 2.24
18 15.89 17.78 16.38 16.68 0.98 96.08 100.00 98.75 98.28 2.00
21 18.22 19.37 18.09 18.56 0.70 95.55 100.12 96.98 97.55 2.34
24 20.81 21.09 19.81 20.57 0.67 97.27 100.23 97.70 98.40 1.60
27 23.79 22.82 21.40 22.67 1.20 97.74 100.22 98.68 98.88 1.25
30 27.41 24.43 22.88 24.91 2.30 96.84 100.95 99.28 99.02 2.07
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T a b le  3 0  D isso lu t io n  d a ta  o f  p ro p ra n o lo l HC1 fro m  co re  a n d
co a ted  ta b le ts(co n t-).

LA10R LA10S
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD"HT 4.03 6.79 5.79 5.54 1.40 3.78 IF7S- ~577T T U T6 27.32 27.33 24.70 26.45 1.52 4.55 4.68 5.05 4.76 0.269 64.86 55.36 52.84 57.69 6.34 6.70 6.45 6.83 6.66 0.1912 83.82 80.91 74.00 79.58 5.04 9.49 8.49 8.74 8.91 0.52IS 92.49 90.82 97.76 93.69 3.62 11.16 10.15 10.53 10.61 0.5118 94.07 94.14 99.99 96.07 3.40 13.34 12.08 12.59 12.67 0.6321 97.66 97.48 101.36 98.83 2.19 15.41 13.77 14.28 14.49 0.8424 97.52 93.08 100.98 97.19 3.96 16.97 12.96 16.10 15.34 2.1127 93.62 94.04 100.23 95.96 3.70 18.95 17.02 17.93 17.97 0.9730 94.20 94.25 100.96 96.47 3.89 20.54 18.86 16.39 18.60 2.09

LA20 LA30
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD3 24.05 38.31 32.43 31.60 7.17 23.80 21.93 51.69 34.47 15.056 78.08 83.53 84.25 81.95 3.37 85.33 81.73 87.97 85.01 3.139 91.60 97.58 98.31 95.83 3.68 96.39 96.52 95.04 95.98 0.8212 94.94 98.19 99.79 97.64 2.47 96.75 98.75 95.26 96.92 1.7515 95.91 98.05 99.91 97.96 2.00 97.60 97.61 96.36 97.19 0.7220 96.50 99.16 98.53 98.06 1.39 97.70 97.34 97.46 97.50 0.1825 96.48 99.14 98.26 97.96 1.36 98.68 97.82 97.69 98.06 0.5430 97.45 99.00 98.61 98.35 0.81 98.91 99.55 96.79 98.42 1.44

LB10 LB 20
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD<r 3.91 3.16 0.91 2.66 1.56 2.66 1.53 ---- s u r 2.16 0.586 28.57 54.58 39.56 40.90 13.06 41.20 40.82 45.70 42.57 2.719 73.24 80.75 76.41 76.80 3.77 82.56 88.55 89.46 86.86 3.7512 90.37 92.78 88.80 90.65 2.00 93.10 96.75 98.16 96.00 2.6116 99.70 95.87 95.12 96.90 2.46 95.56 98.36 99.02 97.65 1.8420 99.68 96.97 99.09 98.58 1.43 95.54 97.47 98.13 97.05 1.3525 99.67 98.20 98.70 98.86 0.75 95.13 99.07 97.24 97.15 1.9730 100.41 98.93 99.31 99.55 0.77 95.85 99.68 97.09 97.54 1.95

LB 30 LC10
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD"TT 3.7S 0.53 0.16 “ ''1.49 1.99 1.78 11.04 ---- s u r BT956 43.58 42.31 28.05 37.98 8.62 63.58 67.88 53.61 61.69 7.329 84.95 87.18 82.98 85.04 2.10 90.04 90.49 92.40 90.98 1.2512 91.38 95.12 90.77 92.42 2.36 95.62 94.06 96.87 95.52 1.4115 91.58 95.09 92.47 93.05 1.82 95.47 94.53 97.97 95.99 1.7820 91.53 95.19 92.56 93.09 1.89 96.32 94.37 97.45 96.05 1.5625 92.48 95.65 93.89 94.01 1.59 95.66 94.58 97.05 95.76 1.2430 91.49 95.25 92.60 93.11 1.93 95.51 94.17 97.40 95.69 1.62
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T a b le  3 0  D is s o lu t io n  d a ta  o f  p ro p ra n o lo l HC1 from  core  a n d
c o a te d  ta b le t s ( c o n t ) .

LC20 LC30
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD3 0.66 6.66 4.53 3.95 3.04 1.28 0.03 0.03 0.45 0.726 67.30 68.11 70.10 68.50 1.44 70.18 41.18 32.68 48.01 19.669 91.15 92.34 92.97 92.15 0.92 86.41 86.42 56.61 76.48 17.2112 94.98 98.93 96.81 96.91 1.98 95.72 95.11 91.41 94.08 2.3315 93.33 93.42 97.41 94.72 2.33 96.70 94.45 92.24 94.46 2.2320 94.54 93.75 97.39 95.23 1.91 97.05 94.92 92.45 94.81 2.3025 93.62 93.84 97.50 94.99 2.18 97.03 95.64 92.66 95.11 2.2330 95.08 94.55 97.22 95.62 1.41 97.37 95.48 93.99 95.61 1.69

MA10 MA20
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SDฯ r 1.41 6.79 1.28 3.16 3.14 7.66 2.28 0.03 “ 3.32 s m r6 13.39 47.22 12.67 24.43 19.74 72.93 53.95 54.44 60.44 10.829 71.99 73.60 50.51 65.37 12.89 96.18 94.88 91.49 94.18 2.4212 96.12 99.36 74.28 89.92 13.64 98.91 100.35 94.20 97.82 3.2215 99.35 100.60 92.04 97.33 4.62 99.53 98.85 97.17 98.52 1.2120 99.84 100.35 102.50 100.90 1.41 99.52 99.09 97.27 98.63 1.1925 100.46 97.84 100.38 99.56 1.49 99.63 101.58 95-12 98.78 3.3130 100.20 97.57 100.25 99.34 1.53 99.62 99.32 97.59 98.84 1.10

MA30 MB10
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD

» 14.79 6.16 27.31 16.09 1Ô.63 9.91 3.03 5.2§ 6.07 3.51
6 51.29 62.60 69.09 60.99 9.01 39.28 52.58 51.34 47.73 7.359 84.19 87.56 95.08 88.94 5.58 85.76 92.12 91.50 89.79 3.5112 95.87 97.13 97.93 96.98 1.04 98.94 98.33 101.21 99.49 1.5215 97.34 98.61 98.16 98.04 0.64 99.69 98.70 101.59 99.99 1.4720 96.32 99.97 97.02 97.77 1.94 98.43 99.44 101.47 99.78 1.5525 96.17 99.96 96.99 97.71 1.99 98.66 98.80 101.47 99.64 1.5830 96.52 100.45 96.97 97.98 2.15 98.89 98.16 101.96 99.67 2.02

MB 20 MB 30
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD"HT 2.78 12.29 3.16 6.08 5.38 1.78 2.03 —6 23.52 44.75 21.69 29.99 12.82 26.27 12.05 16.93 18.42 7.239 74.67 74.24 72.08 73.66 1.39 86.07 81.53 49.04 72.21 20.2012 94.18 98.38 91.83 94.80 3.32 99.26 94.57 73.93 89.25 13.4815 99.78 100.99 100.66 100.48 0.63 100.37 94.79 93.68 96.28 3.5920 98.65 101.49 101.79 100.64 1.73 100.62 93.14 100.03 97.93 4.1625 99.26 101.24 102.29 100.93 1.54 100.86 94.60 99.77 98.41 3.3430 99.49 101.74 102.67 101.30 1.64 100.73 94.18 99.51 98.14 3.48

MC10 MC20
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD

* 23.17 32.18 19.04 24.80 6.72 0.03 Û.00 ---- u w “H Ü T “ ÜT52"6 80.93 76.74 74.18 77.28 3.41 29.27 35.55 19.67 28.16 8.009 89.97 93.14 92.18 91.76 1.63 82.71 83.52 61.80 76.01 12.3112 92.42 94.73 94.64 93.93 1 31 92.87 91.69 88.37 90.98 2.3315 92.12 92.44 94.61 93.06 1.35 93.96 92.27 91.19 92.47 1.40.20 92.33 94.77 93.83 93.64 1.23 94.30 92.72 91.39 92.80 1.4625 92.28 95.24 93.79 93.77 1.48 94.01 92.43 91.09 92.51 1.4630 92.85 94.08 94.24 93.72 0.76 94.22 93.26 91.79 93.09 1.22
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T a b le  3 0  D isso lu t io n  d a ta  o f  p ro p ra n o lo l HC1 from  co re  a n d
co a te d  ta b le ts (co n t.) .

MC30 HA10
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SDg 11.29 17.67 11.04 13.33 3.76 4.53 4.53 2.53 3.86 1.15

6 63.76 40.52 38.86 47.71 13.92 15.94 19.82 7.17 14.31 6.48
9 90.97 90.63 98.35 93.32 4.36 31.28 38.43 24.85 31.52 6.79

12 99.18 93.71 100.21 97.70 3.49 50.70 65.39 43.98 53.36 10.95
15 100.42 100.31 10384 101.52 2.01 69.34 87.60 74.85 77.26 9.37
20 100.79 103.05 104.35 102.73 1.80 88.07 94.42 95.61 92.70 4.05
25 101.16 104.18 104.11 103.15 1.72 96.76 95 26 97.71 96.58 1.24
30 103.65 99.82 104.12 102.53 2.36 97.36 96.23 100.19 97.93 2.04

HA20 HA30
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD

3 6.91 11.54 7.66 8.70 2.49 12.54 11.79 17.67 14.00 3.20
38.59 42.62 45.23 42.15 3.35 36.24 39.62 57.16 44.34 11.23ช9 81.94 87.36 80.10 83.13 3.77 70.20 90.10 89.72 83 34 11.38. 94.23 95.55 95.51 95.10 0.75 95.69 99.55 2.62LZi

15 94.26
«I/O. ÜÎ7
97.2495.95 96.03 97.48 96.49 0.86 99.04 98.42 2.60

20
25

96.30
95.90

96.75
98.23

96.97
98.82

96.67
97.65

0.34
1.54

98.16
98.26

98.41
98.52

94.10
95.81

96.89
97.53

2.42 
1 50

30 97.24 96.96 96.93 97.04 0.17 98.12 98.25 95.40 97.26 1.61

HB30 HC10
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD■”V>~1. 71-0 -, 1.03 2.16 1.28 1.49 0.59 18.29 17.92 12.41 16.21 3.29

6 2.91 5.42 4.04 4.12 1.26 39.52 43.15 30.49 37 72 6.52
9 5 55 8.07 8 56 7.39 1.62 64.24 71.51 53.91 63.22 8.84

12 10.84 12.24 15.24 12.77 2.25 82.82 91.00 85.95 86.59 4.13
T5 22.65 17.81 24.19 21.55 3.33 103.75 99.71 101.88 101.78 2.02
20 40.52 46.04 42.58 43.05 2.79 104.01 106.46 101.39 103.95 2.54
25 81.63 71.79 91.07 81.50 9.64 103 52 107.61 100.14 103.76 3 74

93.54 92.78 96.40 94.24 1.91 101.15 '108.39 100.63 103.39 4.34
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T a b le  30 D issolution  d a ta  of p ro p ran o lo l HC1 from  
coated  tab le ts(cont-).

TIME(M)
HC20 HC30

1 2 3 AVG SD 1 2 3 AVG SD
3 9.41 4.16 6.04 6.54 2.66 16.29 15.17 13.29 14.92 1.52
6 29.72 19.94 20.70 23.45 5.44 14.87 23.50 23.74 20.70 5.05
9 53.14 43.31 40.19 45.55 6.76 40.34 33.37 35.36 36.36 3.59

12 74 04 74.79 55.65 68.16 10.84 64.31 43.67 49.05 52.34 10.71
15 86.04 91.18 75.69 84.30 7.89 82.26 51.89 62.30 65.48 15.43
20 98.48 100.51 94.71 97.90 2.94 91.80 84.04 73.24 83.03 9.32
25 99.46 101.26 99.43 100.05 1.05 93.01 89.21 90.24 90.82 1.97
30 103.20 98.75 101.79 101.25 2.27 94.09 93.41 92 19 93.23 0.96

LH0 LH0 R
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD

3 5.91 10.66 7.41 7.99 2.43 9.16 11.04 5.54 8.58 2.80
6 48.22 63.88 59.11 57.07 8.03 11.33 11.09 10.82 11.08 0.26
9 82.36 88.84 89.80 87.00 4.05 11.02 9.02 15.37 11.80 3.25

12 97.40 96.66 98.38 97.48 0.86 16.82 13.95 21.33 17.37 3.72
15 101.89 98.39 100.87 100.38 1.80 23.41 19.89 27.69 23.66 3.91
20 102.02 101.63 101.74 101.80 0.20 38.41 34.50 31.20 34.70 3.61
25 102.27 99.56 102.11 101.31 1.52 49.24 46.18 40.99 45.47 4.17
30 102.02 95.73 98 49 98.75 3 15 61.61 58.79 52.32 57.57 4.76

LH0 ร IJ1A10
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD3 5.03 2.41 5.54 4.33 1.68 25.55 21.30 19.17 22.01 3.25

โ!!ไ. 6. 3.43 7.30 4.06 4.93 2.08 52.44 52.92 48.66 51.34 2.33
9 9.20 7.46 10.46 9.04 1.51 85.98 91.59 84.80 87.46 3.63

12 8.63 13.00 9.64 10.42 2.29 96.54 100.80 94.73 97.36 3.12
15 13.92 11.69 14.94 13.52 1.66 100.39 99.67 93.32 97.79 3.89
20 14.37 19.50 15.14 16.34 2.77 100.89 100.17 94.29 98.45 3.62
25 20.94 19.22 21.97 20.71 1.39 100.01 103.16 97.50 100.22 2.84
30

■ ะ--' - ;ะ::ะ- — - .
.—พ-รร๊ะไะไ■ -̂ ระ. ■ 1. - 1.*. —

19.79 25.57 21.20 22.19 3.01 99.50 103.66 97.60 100.25 3.10

LHA20 LHA30
TIME(M) 1 2 3 AVG SD 1 2 3 AVG SD

ร 6.79 10.91 8.29 8.66 2.09 10.54 20.04 11.41 14.00 5.25
fi9

24.21 32.36 22.71 26.43 5.19 41.24 47.54 43.12 43.97 3.23
45.47 51.53 38.84 45.28 6.35 67.96 74.92 65.22 69.37 5.0019 75.46 68.05 52.54 65.35 11.70 81.68 92.18 83.94 85.93 5.53IZ

1
88.47 86.53 72.69 82.56 8.61 94.97 97.26 94.98 95.74 1.32
94.79 98.46 91.19 94.81 3.64 95.82 97.99 96.58 96.80 1.10

25_ โ 102.51 94.19 95.89 97.53 4.40 96.54 98.23 96.55 97.11 0.97
30 96.14 101.04 95.86 97.68 2 91 96.14 98.21 96.90 97.08 1.05
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T a b le  30 D isso lu tion  d a ta  o f p rop rano lo l HC1 from  core an d  
coated  ta b le ts (c o n t) .

INDERAL
T1ME(M) 1 2 3 4 5 6 AVG SD

3 23.80 23.80 26.17 38.93 31.55 33.05 29.55 6.03
6 79.20 80.20 76.84 80.53 80.49 68.87 77.69 4.54
9 95.36 96.99 94.98 94.94 95.78 89.85 94.65 2.47

12 97.34 98.72 96.33 96.54 99.01 93.55 96.92 1.98
15 97.69 98.34 96.56 95.89 99.12 94.64 97.04 1.66
20 97.80 97.70 97.29 96.74 100.11 95.85 97.58 1.43
25 99.15 98.17 97.51 96.84 99.35 94.70 97.62 1.72
30 98.01 98.03 96.24 95.68 98.83 94.28 96.85 1.73



A p p e n d ix  I I I
P hysica l p ro p ertie s  d a ta  o f free film s
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T a b le  31  T h e  d a ta  o f  film  s w e ll in g  in  d e io n iz e d  w a te r (s w e ll in g
in d e x  (พ )).

W E IG H T (g) LO MO HO

1 2 3 1 2 3 1 2 3
พ (อ ) 0 .0 5 2 5 0 .0647 0 0 5 8 3 0 0 6 6 5 0.0583 0 .0 5 1 6 0 .0 5 7 9 0 .0 6 1 5 0 0 6 9 7

พ น ) 0 .1 7 7 3 0 .2 5 9 0 0 .2 827 1 .3849 1.1548 1 .1735 0 .7 0 3 0 0 .8 1 5 7 1 .0162
IN D E X (W ) 2 .3 8 3.00 3.85 19.83 18.64 2 1 .74 11 .40 12 26 13 .58
A V G (SD ) 3 .08(0 .74) 20 .07(1 .56) 1 2 .33 (1 .2 2 )

W E IG H T  (g) LA 10 L A 20 L A 30
1 2 3 1 2 3 1 2 3

พ (0) 0 .0 56 7 0 .0600 0 0 5 8 0 0 0 5 52 0 .0 50 4 0 0 5 3 8 0 .0 6 4 2 0 .0 6 3 7 0 .0 5 6 9

พ น ) 0 .1 0 0 3 0 .1247 0 .1 19 0 0 .0837 0 .0717 0 .0 9 4 3 0 .0 7 0 8 0 .0 8 3 8 0 .0 8 1 8
IN D E X (W ) 0 .7 7 1.08 1.05 0 .52 0 .42 0 .75 0 .1 0 0 .7 7 0 .4 4
A V G (SD ) 0 .97(0 .17) 0 .56(0 .17) 0 .4 4 (0 .3 4 )

W E IG H T (g) L B 10 L B 20 L B 3 0
1 2 3 1 2 3 1 2 3

พ (0)

พ น )
EMDEXCW)

0 .0 5 6 3 0 .0647 0 .0 67 6 0 .0497 0 .0546 0 .0651 0 0 6 7 0 0 .0 6 6 8 0 .0 6 0 7
0 .1 9 8 0 0 .2 009 0 .2 0 4 7 0 .1 64 3 0 .1767 0 .2 2 0 6 0 .1 2 0 6 0 .1 6 7 3 0 .1 4 8 3

2 .03 2.11 2 .03 2.31 2 .2 4 2 .3 9 0 .8 0 1.50 1 .4 4
A V G (SD ) 2 .06(0 .05) 2 .31(0 .08) 1 .25(0 .39)

W E IG H T (g) LC 10 LC 20 L C  30
1 2 3 1 2 3 1 2 3

พ (อ ) 0 .0 5 7 5 0 .0 546 0 .0 53 3 0 .0 55 2 0 .0579 0 .0 5 7 3 0 .0 6 8 4 0 .0 6 5 4 0 .0 6 4 5

พ น ) 0 .0 9 7 6 0 .1 072 0 .1 0 6 9 0 .1 16 5 0 .1 4 3 4 0 .1 6 0 3 0 .1 2 2 9 0 .1 2 2 6 0 .1 3 4 9
IN D E X (W ) 0 .7 0 0 .96 1.01 1.11 1.48 1.80 0 .8 0 0 .8 7 1.09
A  V G  (SD) 0 .89(0 .17) 1.46(0.35) 0 .9 2 (0 .1 5 )
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T a b le  31 T he d a ta  o f  film  s w e l l in g  in  d e io n iz e d  w a te r (s w e ll in g
in d ex  (พ ))(co n t.).

W E IG H T (g) M A 10 M A 20 M A 30
1 2 3 1 2 3 1 2 3

พ (อ ) 0 .0540 0 .0 5 4 9 0 .0 5 8 5 0 0 6 8 6 0 0 6 9 2 0 .0 6 3 5 0 .0 6 0 2 0 .0 5 6 0 0 .0 5 6 4

W (l) 0 .2837 0 .3535 0 .3 9 5 4 0 .3 4 6 8 0 .4 0 1 1 0 .3 1 2 8 0 .2 3 0 6 0 .2 5 5 3 0 .2 4 8 9
IN D E X (W ) 4.25 5 .4 4 5 .7 6 4 .06 4 .8 0 3 .93 2 .83 3 .56 3.41
A VG(SD) 5 .15(0 .80) 4 .2 6 (0 .4 7 ) 3 .27(0 .3 9 )

W E IG H T (g) M B  10 M B  20 M B 30
1 2 3 1 2 3 1 2 3

พ (อ ) 0.0591 0 .0678 0 .0 68 4 0 .0 6 0 2 0 .0 6 1 9 0 .0 7 1 5 0 .0 6 3 0 0 .0 5 9 7 0 0 6 4 3

W (l) 0 .4836 0 .5 7 6 0 0 .5 24 3 0 .3 8 9 2 0 .4 2 8 4 0 .5 2 8 2 0 .3 3 9 6 0 .4 3 5 8 0 .4 3 5 9
IN D EX (W ) 7.18 7.50 6 .67 5 .47 5 .9 2 6 .3 9 4 .3 9 6 .3 0 5 .78
AVG(SD) 7 .12(0.42) 5 .9 3 (0 .4 6 ) 5 4 9 ( 0 .9 9 )

W E IG H T  (g) M C 10 M C 2 0 M C 3 0
1 2 3 1 2 3 1 2 3

พ (อ ) 0 0 6 7 3 0 .0669 0 .0 65 6 0 .0 5 7 4 0 .0 6 1 4 0 .0 6 5 9 0 .0 70 1 0 .0 6 2 7 0 .0 74 1

W (l) 2 .7975 2 .8419 3 .2449 0 .8 4 0 5 1 .1140 1 .5165 0 .2 6 9 4 0 .2 5 8 0 0 .2 9 7 8
IN D E X (W ) 40.57 41 .48 4 8 .46 13 .64 1 7 .14 2 2 .01 2 .8 4 3.11 3 .0 2
AVG(SD) 43 .50(4 .32) 1 7 .60(4 .20) 2 .9 9 (0 .1 4 )

W E IG H T  (g) H A 10 H A 2 0 H A  30

1 2 3 1 2 11 1 2 3
พ (0)

W (l)
IN D E X (W )

0.0619 0 .0 6 9 4 0 .0 7 1 3 0 .0 6 0 9 0 .0 6 6 9 0 .0 6 5 6 0 0 6 4 5 0 .0 6 1 9 0 .0 6 7 0
0 .1464 0 .1657 0 .1 7 8 8 0 .1 32 7 0 .1 8 2 0 0 .1 8 8 2 0 .1 8 0 8 0 .2 0 1 3 0 .2 0 0 4

1.37 1.39 1.51 1.18 1.23 1.48 1.80 2 .2 5 1.99
AVG(SD) 1.42(0.08) 1 .30(0 .16) 2 .0 1 (0 .2 3 )
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T a b le  31 T h e d ata  o f  film  sw e ll in g  in  d e io n iz e d  w a te r ( s w e ll in g
in d ex  (พ ))(cont.).

W E IG H T  (g) H B 10 H B 20 H B 3 0
1 2 3 1 2 3 1 2 3

พ  (0) 0 .0 605 0.05S6 0 0 5 4 0 0 .0 61 6 0 .0593 0 .0 5 7 9 0 0 5 4 5 0 .0 5 8 3 0 .0 6 1 2

พ น ) 0 .2 015 0 .3277 0 .2229 0 .2 23 9 0 .2740 0 .2 4 9 0 0 .1 0 8 4 0 .0 9 2 3 0 .1 4 5 3
IN D E X (W ) 2.33 2.22 3.13 2.63 3.62 3 .3 0 0 .9 9 0 .58 1.37
A V G (SD ) 2.56(0.50) 3 .18(0.51) 0 .9 8 (0 .4 0 0

W E IG H T (g ) H C 10 H C 2 0 H C 3 0
1 2 £ 1 2 3................. 1 2 3

พ (อ ) 0 0 6 5 7 0.0590 0 .0646 0 .0 58 0 0 .0545 0 5 6 5 0 0 0 7 6 1 0 .0 6 7 6 0 .0 6 5 5

พ น ) 0 .1802 0 .1544 0 .2063 0 .2618 0 .2566 0 .2 8 0 6 0 .2 4 5 7 0 .1 9 4 6 0 .2 1 1 5
IN D E X (W ) 1.74 1.62 2 .19 3.51 3.71 3.97 2 .2 3 1.88 2 .2 3
A V G (SD ) 1.85(0.30) 3.73(0.23) 2 .1 1 (0 .2 0 )

W E IG H T (g) LHO L H A 10 L H A 2 0
1 2 3 1 2 3 1 2 3

พ (อ ) 0 .0624 0 .0650 0 .0628 0 .0 63 9 0 .0679 0 .0 6 9 6 0 0 5 8 7 0 .0 6 4 9 0 .0 6 7 8

พ น ) 0.1281 0 .1417 0 .1494 0 .1881 0 .2011 0 .2 1 5 4 0 .1 0 7 1 0 .1 3 1 9 0 .1 3 5 2
IN D E X (W ) 1.05 1.18 1.38 1.94 1.96 2 .0 9 0 .8 2 1.03 0 .9 9
A V G (SD ) 1.20(0.17) 2 .00(0 .08) 0 .9 5 (0 .1 1 )

W E IG H T  (g) LH A 30
1 2 3

พ (อ ) 0 .0702 0 .0744 0 .0647
พ น ) 0 .1691 0 .1963 0 .1495
IN D E X (W ) 1.41 1.64 1.31
A V G (SD ) 1.45(0.17)
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T a b le  3 2  T h e  d a ta  o f  film  s w e l l in g  in  d ilu te  HC1 s o lu t io n ( s w e l l in g
in d ex  (พ )). *

W E IG H T (g) LO MO HO
1 2 3 1 2 3 1 2 3

พ (อ ) 0 0 5 3 7 0 .0 56 3 0 .0 6 2 5 0 .0531 0  0 4 8 7 0 .0 4 8 5 0 .0 5 9 1 0 .0 6 2 6 0 .0 5 5 2
พ น ) 0 .2 3 8 3 0 .2 31 2 0 .2 2 4 8 1 .2366 1 .2623 1 .2 3 9 2 2 .9 5 1 1 2 .8 0 2 3 2 .8 7 7 6
ENDEX(W ) 3 .44 3.11 3.28 2 2 .29 2 4 .9 2 2 4 .55 5 7 .2 1 5 6 .42 5 1 .13
A V G (SD ) 3 .28(0 .17) 2 3 .9 2 (1 .4 2 ) 5 4 .9 2 (3 .3 1 )

W E IG H T (g) L A 10 L A 2 0 L A 3 0
1 2 3 1 2 3 1 2 3

พ (อ )

พ น )
IN D E X (W )

0 .0 5 4 5 0 .0 6 1 4 0 05 99 0 .0 6 3 9 0 0 6 3 7 0 .0 5 8 3 0 .0 5 1 3 0 0 4 8 9 0 .0 4 8 4
0 .1 5 4 0 0 .1 4 8 3 0 .1 5 8 6 0 .1 5 0 5 0 .1521 0 .1 5 0 6 0 .1 2 0 4 0 .1 1 0 8 0 .1 0 3 8

1.83 1.42 1.65 1.36 1.39 1.58 1.35 1.27 1 .14
A V G (SD ) 1.63(0.21) 1 .42(0 .09) 1 .25(0 .1 1 )

W E IG H T (g) L B 1 0 L B 2 0 L B 3 0
1 2 3 1 2 3 1 2 3

พ (อ ) 0 .0 5 8 0 0 .0471 0 0 6 0 9 0 .0 5 2 3 0 .0 5 2 4 0 .0 5 3 5 0 .0 5 1 9 0 .0 4 4 8 0 .0 5 2 8

พ น ) 0 .1 71 4 0 .1 1 5 0 0 .2 0 7 3 0 .2 3 4 4 0 .2 4 2 9 0 .2 6 8 8 0 .2 7 7 3 0 .2 6 0 1 0 .2 8 0 8
IN D E X (W ) 1.96 1.44 2.40 3.48 3 .6 4 4 .0 2 4 .3 4 4 .81 4 .3 2
A  VG  (SD) 1.93(0.48) 3 .71(0 .2 8 ) 4 .4 9 (0 .2 8 )

W E IG H T (g) LC 10 LC 20 L C  30
1 2 3 1 2 3 1 2 3

พ (0)

พ น )
IN D E X (W )

0 .0 5 7 3 0 0 5 8 7 0 0 5 9 3 0 .0 4 8 9 0 .0 5 5 5 0 .0 5 5 1 0 .0 6 3 3 0 .0 7 4 4 0 .0 7 3 3
0 .1 7 6 3 0 .1 74 6 0 .2 05 5 0 .2 5 2 4 0 .3 5 9 4 0 .3 5 4 9 0 .2 6 5 1 0 .3 2 5 4 0 .3 3 9 6

2 .08 1.97 2.47 4 .16 5 .4 8 5 .4 4 3 .19 3 .37 3 .70
A V G (SD ) 2 .17(0 .26) 5 .0 3 (0 .7 5 ) 3 .4 2 (0 .2 6 )



233

T a b le  32  T h e d ata  o f  film  s w e l l in g  in  d ilu te  HC1 s o l u t i o n s  w e ll in g
in d ex  (พ ))(con t.).

W E IG H T  (g) M A 10 M A 20 M A 30
1 2 3 * 1 2 3  ■ 1 2 3

พ (อ ) 0 .0492 0 0 4 9 2 0 .0 54 5 0 .0 61 1 0 .0 6 2 9 0 .0 6 3 7 0 .0 4 5 6 0 .0 5 0 4 0 .0 4 8 9

W (l) 0 .8130 0 .8763 0 .9 56 8 0 .8 3 6 7 0 .7 5 2 8 0 .8 0 6 3 0 .6 3 7 4 0 .6 1 7 0 0 .6 8 8 8
ENDEX(W ) 15.52 16.81 16.56 12 .69 10 .97 11 .66 12.98 1 1 .14 13 .09
AVG(SD) 16.30(0 .68) 1 1 .77 (0 .8 7 ) 1 2 .4 0 (1 .1 0 )

W E IG H T  (g) M B 10 M B  20 M B  30
3 2 3 1 2 3 1 2 a

พ (อ )

พ น )
ENDEX(W )

0.0541 0 .0518 0 .0 544 0 .0 5 5 0 0 .0 5 6 2 0 .0 5 7 9 0 .0 5 6 7 0 .0 5 6 9 0 .0 5 9 3
1.1339 0 .9667 1 .2152 0 .9 2 6 7 0 .9 3 4 2 0 .9741 0 .5 3 8 5 0 .5 8 2 7 0 .6 5 4 1

19.96 17.66 2 1 .34 1 5 .85 15 .62 15.82 8 .5 0 9 .2 4 10 .03
AVG(SD) 19.65(1 .86) 1 5 .7 6 (0 .1 3 ) 9 .2 6 (0 .7 7 )

W E IG H T (g) M C 10 M C 2 0 M C 3 0
1 2 3 ..,1 2 3 . 1 . 2 , . 3

พ (0)

พ น )
IN D E X (W )

0 .0607 0 .0581 0 .0581 0 .0 4 1 2 0 .0 4 5 3 0 .0 3 7 6 0 .0 6 0 7 0 .0 6 2 2 0 .0 5 7 3
1.6822 1.7548 1.6693 0 .8 8 8 7 0 .8 8 8 1 1 .0160 0 .3 3 6 5 0 .3 3 7 5 0 .3 5 6 8

26.71 29 .20 27 .73 2 0 .57 19.51 2 6 .02 4 .5 4 4 .4 3 5 .2 3
AVG(SD) 27 .88(1 .25) 2 2 .0 3 (3 .4 9 ) 4 .7 3 (0 .4 3 )

W E IG H T  (g) H A 10 H A 2 0 H A 3 0
1 2 , 3 1 2 ร'; . .. 1 2 ■ 8

พ (อ ) 0 .0607 0 .0691 0 .0 6 6 2 0 .0 5 9 3 0 .0 5 4 1 0 .0 5 8 8 0 0 5 1 5 0 .0 6 3 3 0 .0 6 0 5

พ น ) 0 .1992 0 .1 9 3 0 0 .1 9 6 8 0 .2 4 6 0 0 .2 3 9 9 0 .2 4 9 1 0 .2 3 8 5 0 .2 2 5 2 0 .1 9 8 5
IN D EX (W ) 2.28 1.79 1.97 3 .1 5 3 .43 3 .24 3 .6 3 2 .5 6 2 .2 8
AVG(SD) 2 .01(0.25) 3 .2 7 (0 .1 4 ) 2 .8 2 (0 .7 1 )
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T a b l e  3 2  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d i l u t e  H C 1  s o l u t i o n ( s w e l l i n g
i n d e x  ( พ ) ) ( c o n t . ) .

WEIGHT(g) HB10 HB20 HB30
1 2 3 1 2 3 1 2 3

พ(อ) 0.0452 00519 0.0481 0.0599 0.0595 0.0596 0.0588 0.0612 0.0662
W(l) 0.4874 0.5475 0.5411 0.3700 0.3681 0.4375 0.2568 0.3390 0.3018
INDEX(W) 9.78 9.55 11.25 5.18 5.19 6.34 3.37 4.54 3.56
AVG(SD) 10.19(0.92) 5.57(0.67) 3.82(0.63)

WEIGHT (g) HC10 HC20 HC30
1 2 3 1 2 3 1 2 3

พ (0)
พน)
ENDEX(W)

0.0859 0.0767 0.0822 0.0749 0.0659 0.8730 0 0444 0.0499 0.0516
0.3926 0.3433 0.3714 2.3363 2.1848 2.6039 0.2136 0.2770 0.2033

3.57 3.48 3.52 30.19 32.15 28.83 3.81 4.55 2.94
AVG(SD) 3.52(0.05) 30.39(1.67) 3.77(0.81)

WEIGHT (g) LHO LHA10 LHA20
1 2 3 1 2 3 1 2 y 3

พ(อ) 0.0582 0.0615 0.0644 0.0677 0.0595 0.0669 00552 0.0571 0.0635
พน) 0.4217 0.4914 0.4349 0.2162 0.2086 0.2124 0.1840 0.1952 0.1998
INDEX(W) 6.25 6.99 5.75 2.19 2.51 2.17 2.33 2.42 2.15
AVG(SE) 6.33(0.62) 2.29(0.19) 2.30(0.14)

WEIGHT (g) LHA30
1 2 3

พ(อ) 0.0674 0.0702 0.0578
พน) 0.1553 0.1816 0.1646
INDEXfvV) 1.30 1.59 1.85
AVG(SD) 1.58(0.28)



2 3 5

T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) .

B E F O R E LO MO HO

T H IC K N E S S 1 . 2  . 3 1 2 3 l ■ 2 3

(m e m ) 63 67 5 4 67 68 67 67 66 76

5 0 67 59 6 4 66 5 4 58 6 4 73

4S 66 59 68 62 63 62 72 71

68 6 4 5 4 72 63 57 67 67 7 2

54 65 67 68 62 55 62 62 82

A V G 52,fi0 6 5 .8 0 5$. CO. 6 7 .8 0 6 4 .2 0 5 5 .2 0 6 1 .2 0 6 6 .2 0 7 4 .6 0

S D 3 .8 6 1 .3 0 2 .5 1 2 .8 6 2 .6 8 1 .7 9 3 .9 6 3 .7 7 4 .3 9

V 0 L (m m 3  ) 3 2 .8 8 4 1 .1 3 3 5 .3 8 4 2 .3 8 4 0 .1 3 3 4 .5 0 3 8 .2 5 4 1 .3 8 4 6 .6 3

A F T E R 1 2 3 2  . 2 3 1 • 2

T H IC K N E S S 131 166 143 4 53 4 72 6 2 0 3 2 2 3 2 9 4 18

(m e m ) 135 151 164 3 5 4 4 5 4 480 3 3 0 3 3 8 3 6 2

151 168 152 448 432 5 1 2 3 2 0 3 2 4 4 3 1

124 171 148 4 32 6 1 0 5 2 0 2 9 0 3 68 3 22

127 172 150 3 52 5 08 496 3 0 4 3 3 8 4 05

A V G 1 3 3 .6 0 1 6 3 .6 0 1 5 1 .4 0 4 0 7 .8 0 4 7 6 .2 0 5 0 6 .6 0 3 2 3 .2 0 3 3 9 .4 0 3 8 7 .6 0

S D 1 0 .57 9 .5 0 7 .8 0 5 0 .6 3 3 3 .9 6 1 7 .3 4 1 6 .0 4 1 7 .08 4 4 .9 1

m m *  m m 3 9 .6 * 3 9 .9 3 8 .2 * 3 9 .0 3 9 .1 * 4 0 .8 5 8 .2 * 6 0 .2 6 5 .4 * 6 6 .0 6 0 .2 * 6 2 .0 5 2 .0 * 5 1 .0 5 1 .2 * 4 9 .4 5 0 .2 * 5 1 .3

V O L (m m 3  ) 2 1 0 .5 6 2 4 3 .7 3 2 4 1 .5 3 1 4 2 8 .7 8 2 0 2 0 .0 8 1 8 8 7 .1 0 8 3 0 .6 1 8 5 8 .4 4 9 9 8 .1 7

IN D E X (V ) 5 .4 0 4 .9 2 6 .8 3 3 2 .7 1 4 9 .3 4 5 3 .7 0 2 0 .7 2 1 9 .7 5 2 0 .4 1

A V G (S D ) 5 .3 9 (0 .4 5 ) 4 5 .2 5 (1 1 .0 7 ) 2 0 .2 9 (0 .5 0 )
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T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E L A 10 L A 20 L A 30

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m em ) 56 61 51 58 52 57 63 71 60

61 6 4 66 57 48 5 4 61 6 5 6 4

63 66 6 6 54 5 0 52 66 6 5 61

5 4 55 52 56 61 6 4 71 6 9 63

58 58 6 4 5 4 48 5 8 66 67 60

AVO 5 8 .4 0 5 8 .0 0 5 9 .8 0 5 5 .8 0 4 9 .8 0 5 6 .0 0 6 5 .4 0 6 7 .4 0 6 9 .6 0

S D 3 .6 5 4 .4 4 7 .6 3 1 .79 1 .7 9 2 .1 9 3 .7 8 2 .6 1 4 .0 4

V Q L (m m 3  ) 3 6 .5 0 3 6 .2 5 3 5 .3 8 3 4 .8 8 3 1 .1 3 3 4 .3 8 4 0 .8 3 4 2 .1 3 3 7 .2 5

A F T E R 1 2 3 1 2 1 8 3- • - . . "  -,
T H IC K N E S S 100 106 106 107 93 112 120 111 106

(m o m ) 104 117 121 111 9 4 108 109 120 101

121 132 118 105 101 103 103 1 02 100

126 122 109 110 98 105 117 1 11 84

115 116 115 1 0 4 9 9 107 116 1 06 97

AVG 1 13 .2 0 1 15 .9 0 1 13 .8 0 1 0 7 .4 0 9 7 .0 0 1 0 7 .0 0 1 1 2 .8 0 1 1 0 .0 0 9 7 .6 0

S D 1 1.03 1 0 .1 0 6 .2 2 3 .0 5 3 .3 9 3 .3 9 6 .8 0 6 .7 5 8 .2 6

m m *  m m 3 2 .3 * 3 1 .2 3 2 .5 * 3 3 .2 3 0 .0 * 3 1 .2 3 0 .9 * 3 1 2 9 .1 * 2 9 .5 3 2 .8 * 3 0 3 3 .0 * 3 3 .1 3 1 .5 * 3 0 .4 3 0 .2 * 3 1 .2

V O L (m m 3  ) 1 14 .08 1 25 .0 6 1 0 6 .5 2 1 0 2 .8 8 8 3 .2 7 1 0 5 .2 9 1 2 3 .2 1 1 0 5 .3 4 9 1 .9 6

IN D E X (V ) 2 .1 3 2 .4 5 l a s 1 ง 5 1 .6 7 2 .0 6 2 .0 1 1 .5 0 1 .47

A V G (S D ) 2 .1 4 (0 .3 0 ) 1 9 0 (0 .2 0 ) 1 .6 6 (0 .3 1 )



2 37

T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E L B  10 L B 2 0 L B 3 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

( m e m ) 72 78 8 0 65 65 73 64 64 67

62 81 81 60 63 72 76 68 61

74 8 3 85 60 70 80 62 72 63

78 78 88 64 73 84 61 71 64

75 81 84 60 76 81 66 70 63

AVG 7 2 .2 8 0 .2 8 3 .6 6 1 .8 6 9 .4 78 6 5 .3 69 6 3 .6

S D 6 .1 0 2 .1 7 3 .2 1 2 .4 9 5 .4 1 5 .2 4 6 .0 2 3 .1 6 2 .1 9

V O L (m m  3) 4 5 .1 3 5 0 .1 3 5 2 .2 5 3 8 .6 3 4 3 .3 8 4 8 .7 5 4 1 .13 4 3 .1 3 3 9 .7 5

A F T E R 1 '  2 3 1 2 3 1 2 3

T H IC K N E S S 142 137 135 100 120 133 148 161 135

( m ena) 151 142 150 98 121 126 150 153 155

137 150 136 100 114 148 146 168 156

145 136 140 100 120 133 138 170 139

147 142 147 102 120 140 143 177 146

A V G 1 4 4 .4 0 1 4 1 .4 0 1 4 1 .6 0 1 00 .0 0 1 1 9 .0 0 1 3 6 .0 0 1 45 .0 0 1 6 5 .8 0 1 46 .2 0

S D 5 .2 7 5 .5 5 6 .6 6 1.41 2 .8 3 8 .3 4 4 .6 9 3 .0 0 9 .3 6

m m *  m m 3 5 .0 * 3 4 .8 3 5 .2 * 3 5 .0 3 5 .8 * 3 5 .8 3 5 .1 * 3 6 .0 3 6 .8 * 3 7 .0 3 7 .2 * 3 7 .2 3 1 .5 * 3 2 .5 3 2 .8 * 3 4 .2 3 3 .0 * 3 2 .9

V O L (m m 3  ) 1 7 9 .9 0 1 7 4 .2 0 1 8 1 .4 8 1 26 .3 6 1 6 2 .0 3 1 88 .2 0 1 4 8 .4 4 1 8 5 .9 9 1 58 .7 3

IN D E X (V ) 2 .9 9 2 .4 7 2 .4 7 2 .2 7 2 .7 4 2 .86 2 .6 1 3 .3 1 2 .9 9

A V G (S D ) 2 .6 4 (0 .3 0 ) 2 .6 2 (0 .3 1 ) 2 .9 7 (3 5 .2 2 )



2 3 8

T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E L C 10 L C 20 L C 3 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

( m e m ) 48 50 53 54 56 66 71 6 8 7 0

61 67 56 63 66 67 71 7 0 7 0

58 55 48 53 58 58 7 4 71 69

61 49 61 65 65 57 7 6 71 68

55 57 51 65 55 57 7 4 6 9 68

A V O 6 4 .6 0 6 3 .6 0 6 1 .8 0 6 4 .0 0 5 5 .8 0 6 1 .0 0 7 3 .2 0 6 9 .8 0 6 9 .0 0

S D 5 .2 2 3 .8 5 2 .9 5 1 .00 1 .30 5 .0 5 2 .1 7 1 .3 0 1 .0 0

V O L (m m 3  ) 3 4 .1 3 3 3 .6 0 3 2 .3 8 3 3 .7 6 3 4 .8 8 3 8 .1 3 4 5 .7 5 4 3 .6 3 4 3 .1 3

A F T E R X 2 3 1 2 3 1 2 ' ร

T H IC K N E S S 103 114 112 131 136 134 135 135 122

( m m ) 133 112 110 128 132 132 145 128 128

127 119 1 04 126 128 133 1 4 4 1 24 1 3 4

114 113 99 130 128 132 139 129 131

125 117 101 129 139 131 139 126 129

AVG 1 2 2 0 .4 0 1 15 .00 1 0 5 .2 0 1 2 8 .8 0 1 32 .4 0 1 3 2 .4 0 1 4 0 .4 0 1 2 8 .4 0 1 2 8 .8 0

S D 1 1.91 2 .9 2 5 .6 3 1 .92 4 .7 2 1 .1 4 4 .1 0 4 .1 6 4 .4 4

m m * m m 3 4 .9 * 3 4 .1 3 5 .8 * 3 3 .2 3 1 .9 * 3 2 .0 3 5 .9 * 3 6 .6 3 7 .0 * 3 7 .0 3 5 .8 * 3 6 .3 3 5 .3 * 3 5 .4 3 4 .0 * 3 2 .3 3 5 .0 * 3 5 .2

V 0 L (m m 3  ) 1 43 .2 0 1 36 .68 1 0 7 .3 9 1 6 9 .2 4 1 81 .2 6 1 7 2 .0 6 1 7 5 .4 5 1 4 1 .0 1 1 5 8 .6 8

IN DEXCV) 3 .2 0 3 .0 8 2 .3 2 4 .0 1 4 .2 0 3 .6 1 2 .8 4 2 .2 3 2 .6 8

A V G (S D ) 2 .8 6 (0 .4 8 ) 3 .9 1 (0 .3 5 ) 2 .5 8 (0 .3 1 )



2 39

T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E M A 10 M A 20 M A 3 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

( m c m ) 59 64 75 75 79 72 6 4 77 6 0

63 61 68 76 77 70 68 7 1 6 1

61 60 61 76 81 73 70 6 4 6 3

60 59 64 75 77 77 68 61 63

60 61 70 75 78 75 68 6 8 6 2

A V O 6 0 .6 0 6 1 .0 0 6 7 .6 0 7 5 .4 0 7 8 .4 0 7 3 .4 0 6 7 .6 0 6 8 .2 0 6 1 .8 0

S D 1.52 1.87 5 .41 0 .55 1 .67 2 .7 0 2 .1 9 6 .2 2 1 .3 0

V O L  (m m 3  ) 3 7 .8 8 3 8 .1 3 4 2 .25 4 7 .1 3 4 9 .0 0 4 5 .8 8 4 2 .2 5 4 2 .6 3 3 8 .6 3

A F T E R 1 2 3 1 2 3 1 2 3

T H IC K N E S S 205 230 233 228 241 2 00 199 2 1 5 197

(m c m ) 2 14 2 1 4 220 245 2 26 2 07 185 2 1 8 191

205 210 210 228 2 2 3 2 09 190 2 2 0 182

205 215 235 228 2 5 4 215 197 2 1 9 188

205 213 221 220 2 4 4 199 193 1 6 7 1 8 7

A V G 2 0 6 .8 0 2 1 6 .4 0 2 2 8 .2 0 2 2 9 .8 0 2 3 7 .6 0 2 0 6 .0 0 1 9 2 .8 0 2 0 7 .8 0 1 8 9 .0 0

S D 4 .0 2 7 .83 7 .12 9 .1 8 1 2 .9 3 6 .6 3 5 .5 9 2 2 .8 8 5 .5 2

m m * m m 4 1 .3 * 4 1 .0 4 4 .8 * 4 2 .0 4 2 .3 * 4 4 .0 4 1 .2 * 4 1 .2 4 4 .2 * 4 3 .0 4 1 .3 * 4 1 .7 3 8 .2 * 3 9 .0 3 8 .5 * 4 0 .6 3 8 .0 * 3 8 .8

V O L (m m 3  ) 3 5 0 .1 7 4 0 7 .1 8 4 2 4 .7 3 3 9 0 .0 7 4 5 1 .5 8 3 5 4 .7 8 2 8 7 .2 3 3 2 4 .8 1 2 7 8 .6 6

IN D E X (V ) 8 .2 4 9 .68 9 .05 7 .2 8 8 .2 2 6 .7 3 5 .8 0 6 .6 2 2 .6 8

A V G (S D ) 8 .9 9 (0 .7 2 ) 7 .4 1 (0 .7 5 ) 6 .2 1 ( 0 .4 1 )
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T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E M B  10 M B 20 M B 30

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m c m ) 77 77 79 72 71 82 76 7 0 82

7 5 82 81 72 72 81 81 76 82

7 3 80 7 4 72 71 83 77 76 81

78 77 77 68 6 9 88 95 7 9 76

76 81 80 72 72 83 70 80 80

A V G 7 5 .8 7 9 .4 7 8 .2 7 1 .2 71 8 3 .4 7 9 .8 76 8 0 .2

S D 1 .9 2 2 .3 0 2 .7 7 1 .79 1 .22 2 .7 0 9 .36 3 .9 4 2 .4 9

V O L (m m 3 ) 4 7 .3 8 ' 4 9 .6 3 4 8 .8 8 4 4 .5 0 4 4 .3 8 5 2 .1 3 4 9 .88 4 7 .5 0 5 0 .1 3

A F T E R 1 2 3 1 2 3 1 2 3

T H IC K N E S S 2 7 4 2 9 3 261 236 2 54 290 217 2 29 2 3 9

(m c m ) 2 18 3 2 0 2 71 220 268 308 2 24 2 20 2 3 0

2 3 3 2 98 2 92 249 262 281 2 14 2 21 231

2 5 2 2 7 2 2 7 3 252 240 278 230 2 09 2 3 0

2 4 3 2 9 0 2 7 5 251 2 5 4 283 222 2 27 2 3 4

AVG 2 4 4 .0 0 2 9 4 .6 0 2 7 2 .4 0 2 4 1 .4 0 2 5 5 .6 0 2 8 8 .0 0 2 2 1 .4 0 2 2 1 .2 0 2 3 2 .8 0

ร อ 2 0 .9 9 1 7 .2 6 1 4 .69 1 3 .79 1 0 .63 1 2 .02 6 .2 3 7 .8 2 3 .8 3

m m * m m 4 5 .0 * 4 4 .8 4 4 .9 * 4 3 .8 4 5 .6 * 4 4 .8 4 5 .0 * 4 4 .7 4 4 .6 * 4 4 .0 4 3 .6 * 4 3 .6 4 5 .4 * 4 5 .6 4 5 .8 * 4 6 .8 4 6 * 4 4 .8

V O L (m m 3  ) 4 9 1 .9 0 5 7 9 .3 7 5 5 6 .4 8 4 8 5 .5 8 5 0 1 .5 9 5 4 7 .4 3 4 5 8 .3 5 4 7 4 .1 3 4 7 9 .7 5

IN D E X (V ) 9 .3 8 1 0 .67 1 0 .38 9 .9 1 1 0 .30 9 .5 0 8 .19 8 .9 8 8 .5 7

A V G (S D ) 1 0 .1 5 (0 .6 8 ) 9 .9 1 (0 .4 0 ) 8 .5 8 (0 .4 0 )
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T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E M C 10 M C 2 0 M C 3 0

T H IC K N E S S 1 2 3 1 2 3 1 2 a

(  m c m ) 77 74 75 68 72 7 3 S3 7 8 87

76 74 72 75 67 8 0 82 7 2 88

76 75 71 76 6 5 7 3 80 71 9 2

76 75 79 76 65 7 2 8 5 7 6 87

74 75 74 71 68 7 6 81 7 5 9 2

AVG 75.80 7 4 .60 7 4 .2 0 7 3 .0 0 6 7 .4 0 7 5 .8 0 8 2 .2 0 7 4 .4 0 8 9 .2 0

S D 1.10 0 .55 3 .11 3 .3 9 2 .8 8 3 .3 5 1 .9 2 2 .8 8 2 .5 9

V O L (m m 3  ) 4 7 .38 4 6 .63 4 6 .3 8 4 5 .6 3 4 2 .1 3 4 7 .3 8 6 1 .3 8 4 6 .5 0 6 6 .7 6

A F T E R I 2 3 1 2 3 1 3

T H IC K N E S S 430 492 492 341 4 1 8 4 4 0 2 0 2 1 8 9 2 2 2

(m c m ) 458 488 5 0 2 2 2 7 3 6 0 3 8 2 2 2 1 1 9 9 2 2 5

428 482 456 3 3 3 3 6 5 4 2 5 2 1 2 1 9 3 2 2 3

432 480 452 321 3 7 0 4 6 2 2 0 4 188 2 2 2

440 468 462 327 3 6 2 4 1 6 2 1 0 190 2 2 3

AVG 4 37 .6 0 4 82 .0 0 4 7 2 .8 0 3 0 9 .8 0 3 7 5 .0 0 4 2 5 .0 0 2 0 9  8 0 1 9 1 .8 0 2 2 3 .0 0

S D 12.28 9 .17 2 2 .6 5 4 6 .8 7 2 4 .3 3 2 9 .6 8 7 .6 0 4 .4 4 1 .2 2

m m * m m 7 4 .0 * 7 1 .2 7 4 .0* 74 .8 7 3 .2 * 7 1 .1 5 4 .2 * 5 3 .6 5 5 .2 * 5 3 .1 5 6 .8 * 5 6 .2 3 5 .0 * 3 6 .2 3 6 .4 * 3 6 .0 3 6 .0 * 3 6 .0

V O L (m m 3  ) 2 30 5 .53 2 66 7 .97 2 4 6 0 .7 0 9 0 0 .0 1 1 0 9 9 .1 7 1 3 5 6 .6 7 2 6 5 .8 2 2 6 1 .3 3 2 8 9 .0 1

IN D E X (V ) 4 7 .6 6 (4 .2 8 ) 5 6 .22 5 2 .0 6 1 8 .7 2 2 5 .0 9 2 7 .6 3 4 .1 7 4 .4 0 4 .1 8

A V G (S D j 5 1 .9 8 (4 .2 8 ) 2 3 .8 2 (4 .5 9 ) 4 .2 5 (1 3 .0 6 )
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T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E H A 10 H A 20 H A 3 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m c m ) 7 2 82 80 60 59 56 7 0 6 8 7 3

77 84 87 69 63 64 7 4 61 77

7 2 77 86 75 60 61 71 69 79

74 72 85 63 65 58 78 7 5 7 2

77 83 75 71 65 59 75 69 78

A V O 7 4 .4 0 7 9 .60 8 2 .6 0 6 7 .6 0 6 2 .4 0 5 9 .6 0 7 3 .6 0 6 8 .4 0 7 5 .8 0

S D 2 .51 5 .0 3 5 .0 3 6 .0 7 2 .7 9 3 .05 3 .2 1 4 .9 8 3 .1 1

V O L ( m m 3 ) 4 6 .5 0 4 9 .75 5 1 .6 3 4 2 .25 3 9 .0 0 3 7 .2 5 46  00 4 2 .7 6 4 7 .3 8

A F T E R 1 2 3 I 2 3 1 2 3

T H IC K N E S S 129 173 153 151 125 137 172 170 163

(m c m ) 155 153 155 151 136 138 169 171 175

144 159 178 128 132 121 174 1 6 0 1 6 8

145 164 182 139 135 116 165 171 170

156 158 173 138 133 121 173 171 174

A V O 1 45 .8 0 1 61 .40 1 68 .2 0 1 41 .40 1 32 .20 1 26 .6 0 170 6 0 1 6 8 .6 0 1 7 0 .0 0

S D 1 0 .89 7 .57 1 3 .37 9 .76 4 .3 2 10 .16 3 .6 5 4 .8 3 4 .8 6

m m * m m 3 1 .8 * 3 2 .8 3 2 .9 * 3 0 .9 3 3 .1 * 3 1 .9 3 1 .3 * 3 1 .8 3 1 .2 * 3 2 .0 3 2 .1 * 3 0 .9 3 3 .5 * 3 4 .7 3 4 .8 * 3 6 .1 3 4 .1 * 3 4 .3

V O L (m m  3) 1 5 2 .0 8 1 64 .08 1 7 7 .6 0 1 4 0 .7 4 1 31 .99 1 25 .5 7 198  3 1 2 1 1 .8 1 1 9 8 .8 4

IN D E X (V ) 2 .2 7 2 .30 2 .4 4 2 .3 3 2 .3 8 2 .3 7 3  31 3 .9 5 3 .2 0

A V O (S D ) 2 .3 4 (0 .0 9 ) 2 .3 6 (0 .0 3 ) 3 .4 9 (0 .4 1 )
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T a b l e  3 3  T h e  d a t a  o f  f i lm  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E H B 10 H B 2 0 H B 3 0

T H IC K N E S S 1 2 3 1 2 3 1 3

(m c m ) 69 72 68 72 77 61 56 7 2 7 0

71 77 61 72 67 59 61 5 4 7 2

70 78 64 75 67 77 71 6 0 8 0

69 61 71 71 75 7 3 7 2 7 5 71

82 71 65 71 7 9 72 67 6 5 75

AVG 7 2 .20 71.80 6 5 .8 0 7 2 .2 0 7 3 .0 0 6 8 .4 0 6 5 .4 0 6 5 .2 0 7 3 .6 0

ร อ 5 .6 4 6 .76 3 .8 3 1 .64 5 .6 6 7 .9 2 6 .8 0 8 .5 8 4 .0 4

V O L (m m 3 ) 4 5 .1 3 44.88 4 1 .1 3 4 5 .1 3 4 5 .6 3 4 2 .7 5 4 0 .8 8 4 0 .7 5 4 6 .0 0

A F T E R 1 2 3 1 2 3 1 2 o  ■

T H IC K N E S S 160 170 170 194 2 1 0 153 150 85 153

( m c m ) 165 183 155 191 2 1 4 192 131 1 1 4 142

152 170 142 191 192 135 1 0 4 1 4 2 145

160 170 163 188 143 190 1 2 2 1 20 163

168 178 165 187 1 44 1 8 4 143 1 22 1 54

AVG 1 61 .00 174.20 1 5 7 .0 0 1 90 .2 0 1 8 0 .6 0 1 7 0 .8 0 1 3 0 .0 0 1 1 6 .6 0 1 5 1 .4 0

ร อ 6 .0 8 6 .02 1 0 .46 2 .7 7 3 4 .8 7 2 5 .4 5 1 8 .1 0 2 0 .5 6 8 .2 6

m m * m m 4 1 .2 * 4 2 .3 41 .2*40 .0 4 1 .4 * 4 0 3 8 * 3 8 .3 3 8 .3 * 3 9 .1 3 7 .4 * 3 7 .2 3 1 .8 * 3 2 .0 3 1 .2 * 3 1 .2 3 2 .0 * 3 1 .5

V 0 L (m m 3  ) 2 80 .5 8 287 .08 2 5 9 .9 9 2 7 6 .8 2 2 7 0 .4 5 2 3 7 .6 3 1 3 2 .2 9 1 1 3 .5 0 1 5 2 .6 1

IN D E X (V ) 5 .2 2 5 .40 5 .3 2 5 .1 4 4 .9 3 4 .5 6 2 .2 4 1 .7 9 2 .3 2

A V G (S D ) 5 .31(0 .09 ) 4 .8 7 (0 .2 9 ) 2 .1 1 ( 0 .2 9 )
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T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E H C 1 0 H C 2 0 H C 3 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

( m c m ) 81 74 74 75 7 5 84 88 83 92

87 71 79 67 73 76 82 7 9 65

88 65 87 73 6 4 65 97 81 68

82 61 81 70 78 78 100 90 93

83 67 82 68 81 73 9 4 83 78

A V G 8 4 .2 0 6 7 .6 0 8 0 .6 0 7 0 .6 0 7 4 .2 0 7 5 .0 0 9 2 .2 0 8 3 .2 0 7 9 .2 0

S D 3 .1 1 5 .0 8 4 .7 2 3 .3 6 6 .4 6 6 .9 6 7 .2 2 4 .1 5 1 3 .07

V O L (m m 3 ) 6 2 .6 3 4 2 .2 5 5 0 .3 8 4 4 .1 3 4 6 .3 8 4 6 .8 8 5 7 .6 3 5 2 .0 0 4 9 .5 0

A F T E R 1 2 3 1 2 3 1 2 •รุ
r  3

T H IC K N E S S 166 146 178 174 155 170 177 171 211

( m c m ) 179 146 169 156 171 150 187 2 0 0 193

161 133 157 193 195 2 00 2 4 4 167 171

152 158 158 186 199 2 20 2 19 161 142

158 140 177 173 175 2 00 2 23 171 189

A V G 1 6 1 .2 0 1 44 .6 0 1 67 .8 0 1 7 6 .4 0 1 7 9 .0 0 1 8 8 .0 0 2 1 0 .0 0 1 7 4 .0 0 1 8 1 .1 0

S D 1 0.47 9 .2 1 1 0 .03 1 4 .15 1 8 .1 1 2 7 .7 6 2 7 .5 0 1 5 .1 0 2 6 .1 2

m m * m m 3 5 .2 * 3 6 .3 3 5 .2 * 3 4 .8 3 4 .2 * 3 5 .3 4 2 .4 * 4 1 .8 4 1 .0 * 4 1 .0 4 0 .0 * 4 2 .0 3 5 .9 * 3 7 .8 3 3 .8 * 3 4 .0 3 4 .0 * 3 5 .2

V 0 L (m m 3  ) 2 0 5 .9 7 1 7 7 .1 3 2 0 2 .5 8 3 1 2 .6 4 3 0 0 .9 0 3 1 5 .8 4 2 8 4 .9 7 1 9 9 .9 6 2 1 6 .8 6

IN D E X (V ) 2 .9 1 3 .1 9 3 .0 2 6 .0 8 5 .4 9 5 .7 4 3 .9 4 2 .8 5 3 .3 8

A V G (S D ) 3 .0 4 (0 .1 4 ) 5 .7 7 (0 .3 0 ) 3 .3 9 (0 .5 5 )
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T a b l e  3 3  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d e i o n i z e d  w a t e r  ( s w e l l i n g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E LHO L H A 1 0 L H A 2 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

( m c m ) 67 73 70 69 81 72 62 61 73

67 7 4 73 70 88 76 6 6 8 1 70

74 77 72 71 7 5 81 68 8 8 75

71 76 76 73 70 7 8 5 5 7 2 85

75 80 77 71 81 78 63 71 79

A V Q 7 0 .8 0 7 6 .0 0 7 3 .6 0 7 0 .8 0 7 9 .0 0 7 7 .0 0 6 2 .6 0 7 4 .6 0 76 40

S D 3 .7 7 2 .7 4 2 .8 8 1 .48 6 .8 2 3 .3 2 4 .8 3 1 0 .3 1 6 81

V O L (m m 3  ) 4 4 .2 6 4 7 .5 0 4 6  00 4 4 .2 5 4 9 .3 8 4 8 .1 3 3 9 .1 3 4 6 .6 3 47 75

A F T E R 1 2  ; 3 2 2 3 1 2 3

T H IC K N E S S 137 149 133 160 180 170 149 131 131

( m c m ) 120 146 141 1 6 4 199 183 139 1 5 7 128

120 132 142 160 151 183 112 1 156

138 152 151 155 146 158 115 5 0 143

138 143 148 163 180 164 117 120 141

A V G 1 30 .6 0 1 4 4 .4 0 1 4 3 .0 0 1 6 0 .4 0 1 7 1 .2 0 1 6 9 .6 0 1 2 6 .4 0 1 4 1 .0 0 1 3 9 .8 0

S D 9 .6 9 7 .70 6 .9 6 3 .6 1 2 2 .2 0 1 3 .68 1 6 .5 6 1 3 9 .8 0 1 1 .08

m m *  m m 3 2 .2 * 3 3 .0 3 2 .0 * 3 3 .0 3 4 .0 * 3 1 .8 3 5 .4 * 3 7 .0 3 7 .0 * 3 6 .8 3 7 .0 * 3 5 .8 3 0 .8 * 3 0 .4 3 1 .8 * 3 0 .4 3 0 .3 * 3 0  2

V O L (m m  3) 1 3 8 .7 8 1 62 .49 1 54 .6 1 2 1 0 .0 9 2 3 3 .1 1 2 2 4 .6 5 1 1 8 .3 5 1 3 5 .1 5 1 2 7 .9 2

IN D E X (V ) 2 .1 4 2 .21 2 .3 6 3 .7 5 3 .7 2 3 .6 7 2 .0 2 1 .9 0 1 .68

A V G (S D ) 2 .2 4 (0 .1 1 ) 3 .7 1 (0 .0 4 ) 1 .8 7 (0 .1 7 )
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T a b le  33 T he d a ta  o f  film  sw e ll in g  in  d e io n iz e d  w a te r  ( s w e l l in g
in d ex(v ))(con t.).

B E F O R E L H A 3 0

T H IC K N E B S 1 2 อ

( m cm ) 88 88 67

80 88 68

78 77 77

82 72 76

79 8 4 76

AVO 8 1 .4 0 8 1 .8 0 7 2 .8 0

SD 3 .97 7 .0 9 4 .8 7

V O L (m m 3 ) 5 0 .8 8 5 1 .1 3 4 5 .5 0

A F T E R 1 2 3

T H IC K N E S S 180 144 123

( m cm ) 173 156 152

167 183 151

153 182 133

165 171 148

AVG 1 67 .60 1 67 .2 0 1 4 1 .4 0

SD 1 0.04 1 6 .93 1 2 .8 2

m m *  m m 3 2 .3 * 3 3 .3  - 3 3 .6 * 3 4 .0 3 2 .5 * 3 3 .3

V O L (m m 3  ) 1 80 .27 1 9 0 .0 1 1 5 3 .0 3

IN D E X (V ) 2 .5 4 2 .7 4 2 .3 6

A V G (S D ) 2 .5 5 (0 .1 9 )
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T a b le  34  T h e  d a ta  o f  film  s w e l l in g  in  d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v ))  _________________________________

B E F O R E LO M 0 HO

T H IC K N E S S 1 2 3 3 2 3 1 2 3

(m c m ) 78 75 71 7 4 65 71 78 81 79

75 83 7 2 73 71 70 78 83 81

78 83 7 8 73 71 70 76 85 75

76 77 75 76 69 69 69 90 73

75 82 75 74 71 69 78 80 71

AVG 7 6 .4 0 8 0 .0 0 7 4 .2 0 7 4 .0 0 6 9 .4 0 6 9 .8 0 75  80 8 3 .8 0 7 5 .8 0

S D 1 .5 2 3 .7 4 2 .7 7 1 .22 2 .61 0 .8 4 3 90 3 .9 6 4 .1 5

V O L (m m 3  ) 4 7 .7 5 5 0 .0 0 4 6 .3 8 4 6 .2 5 4 3 .3 8 4 3 .6 3 4 7 .3 8 5 2 .3 8 4 7 .3 8

A F T E R 2 3 1 2 3 1 2 3

T H IC K N E S S 168 156 157

(m c m ) 175 151 168

172 168 1 6 4

173 171 156

164 172 1 6 4

AVG 1 7 0 .4 0 1 6 3 .6 0 1 6 1 .8 0

S D 4 .3 9 9 .5 0 5 .1 2

m m * m rr, 4 3 .1 * 4 2 .1 3 8 .2 * 3 9 .0 4 2 .9 * 4 1 .0

V O L (m m 3  ) 3 0 9 .1 9 2 4 3 .7 3 2 8 4 .5 9

IN D E X (V ) 5 .4 8 4 .9 2 5 .1 4

A V G (S D ) 5 .2 0 (0 .2 6 ) # #

# F O R M  G E L
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T a b le  34  T h e  d a ta  o f  film  s w e ll in g  in  d ilu te  H C 1(1:100) so lu t io n
(s w e llin g  in d ex (v ))(co n t.) .

B E F O R E LA 10 L A 2 0 L A 30

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m cm ) 83 65 61 81 82 77 71 65 61

82 60 61 84 87 80 69 60 61

62 59 79 86 86 71 62 5 9 79

66 63 81 85 78 70 6 6 63 81

68 59 66 83 85 75 63 5 9 66

AVG 7 2 .2 0 6 1 .20 6 9 .6 0 8 3 .8 0 8 3 .6 0 7 4 .6 0 6 7 .2 0 6 1 .2 0 6 9 .6 0

SD 9 .65 2 .68 9 .7 4 1 .92 3 .6 5 4 .1 6 3 .4 2 2 .6 8 9 .7 4

V 0 L (m m 3  ) 4 5 .13 3 8 .25 4 3 .5 0 5 2 .3 8 5 2 .2 5 4 6 .6 3 4 2 .0 0 3 8 .2 5 4 3 .5 0

A F T E R 1 2 3 1 2 3 1 2 8

T H IC K N E S S 136 150 143 150 137 140 113 111 112

(m cm ) 146 143 131 143 140 132 123 101 102

154 146 134 142 152 123 107 111 120

150 154 150 142 147 126 115 1 0 4 113

151 151 143 142 152 126 113 1 0 7 101

AVG 1 47 .40 148 .80 140 .20 1 4 3 .8 0 1 4 5 .6 0 1 2 9 .4 0 1 1 4 .2 0 1 0 6 .8 0 1 0 9 .6 0

S D 6 .99 4 .32 7 .6 6 3 .4 9 6 .8 8 6 .7 7 5 .7 6 4 .3 8 8 .0 2

m m * m m 3 1 .4 * 3 0 .8 3 2 .1 * 3 1 .8 3 2 .3 * 3 2 .7 3 0 .0 * 3 1 .7 3 1 .2 * 3 0 .8 3 3 .0 * 3 2 .1 3 1 .2 * 3 1 .2 3 1 .2 * 3 1 .7 3 1 .1 * 3 0 .9

V O L (m rr.3  ) 142 .55 1 51 .89 148 .08 1 4 0 .8 6 1 3 9 .9 2 1 3 7 .0 7 1 1 1 .1 7 1 0 5 .6 3 1 0 5 .3 2

IN D E X (V ) 2 .1 6 2 .97 2 .4 0 1 .69 1 .6 8 1 .9 4 1 .6 5 1 .7 6 1 .42

A V G (S D | 2 .5 1 (0 .4 2 ) 1 .7 7 (0 .1 5 ) 1 .6 1 (0 .1 7 )



249

T a b le  34  T h e  d a ta  o f  film  s w e l l in g  in  d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v ))(co n t.) .

B E F O R E L B 10 L B 20 L B 3 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m c m ) 78 71 71 62 62 70 6 2 52 51

71 75 75 6 4 61 63 65 55 64

68 64 81 67 63 62 6 4 51 61

75 59 77 63 62 6 4 68 51 62

71 61 76 63 61 62 63 51 59

A V G 7 2 .6 66 76 6 3 .8 6 1 .8 6 4 .2 6 4 .4 52 5 7 .4

S D 6 .1 0 6 .7 8 3 .6 1 1 .92 0 .8 4 3 .3 5 2 .3 0 1 .7 3 4 .7 2

V O L (m m 3  ) 4 5 .3 8 4 1 .25 4 7 .6 0 3 9 .8 8 3 8 .6 3 4 0 .1 3 4 0 .2 5 3 2 .5 0 3 5 .8 8

A F T E R 1 2 3 1 2 3 1 2 3

T H IC K N E S S 157 118 164 176 170 172 2 1 6 179 183

( m m ) 153 126 162 163 166 181 2 07 182 181

136 121 175 165 156 169 190 180 2 0 8

142 111 163 177 162 167 192 169 189

148 118 165 169 160 163 198 173 182

AVG 1 4 7 .2 0 1 18 .8 0 1 65 .8 0 1 6 9 .8 0 1 6 2 .8 0 1 7 0 .4 0 2 0 0 .6 0 1 7 6 .6 0 1 8 8 .6 0

S D 8 .41 5 .4 5 6 .2 6 6 .1 0 5 .4 0 6 .7 7 1 0 .85 5 .4 1 1 1 .28

im n * m in 3 3 .8 * 3 2 .8 3 1 .1 * 3 2 .1 3 2 .1 * 3 4 .1 3 7 .4 * 3 8 .0 3 9 .0 * 3 9 .0 3 9 .8 * 3 8 .2 4 0 .0 * 3 9 .2 4 0 .1 * 3 9 .2 4 0 .4 * 4 0 .0

V 0 L (m m 3  ) 1 63 .1 9 1 18 .6 0 1 81 .49 2 4 1 .3 2 2 4 7 .6 2 2 5 9 .0 7 3 1 4 .5 4 2 7 7 .6 0 3 0 4 .7 8

IN D E X (V ) 2 .6 0 1.88 2 .8 2 5 .0 5 5 .4 1 5 .4 6 6 .8 1 7 .5 4 7 .4 9

A V G (S D ) 2 .4 3 (0 .4 9 ) 5 .3 1 (0 .2 2 ) 7 .2 8 (0 .4 1 )
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T a b le  34 T h e  d a ta  o f  film  s w e ll in g  in  d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v )).

B E F O R E L C 10 L C 20 L C 30

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m e m ) 6 4 61 7 6 53 70 57 71 85 85

67 63 71 60 71 65 71 8 5 85

64 68 66 53 66 70 74 87 80

65 65 62 52 56 62 7 3 8 8 81

68 68 68 60 63 63 72 9 0 84

AVO 6 5 .6 0 6 5 .00 6 7 .6 0 5 6 .6 0 6 5 .2 0 6 3 .4 0 7 2 .2 0 8 7 .0 0 8 3 .0 0

S D 1 .82 3 .0 8 3 .7 8 4 .0 4 6 .0 6 4 .7 2 1 .30 2 .1 2 2 .3 5

V O L (m m 3  ) 4 1 .0 0 4 0 .6 3 4 2 .2 5 3 4 .7 5 4 0 .75 3 9 .6 3 4 5 .1 3 5 4 .3 8 5 1 .8 8

A F T E R 1 2 3 1 2 3 1 2 3

T H IC K N E S S 149 133 130 176 196 2 0 0 162 2 0 2 193

(m e m ) 153 150 134 165 171 175 176 2 0 5 2 0 6

151 150 150 140 181 163 183 2 1 8 2 1 8

149 155 144 155 173 195 168 2 0 1 201

154 154 161 142 170 165 173 2 0 2 2 0 2

AVG 1 5 1 .2 0 1 48 .40 1 4 1 .8 0 1 55 .4 0 1 78 .0 0 1 7 9 .6 0 1 7 2 .4 0 2 0 8 .2 0 2 0 3 .8 0

S D 2 .2 8 8 .91 9 .4 4 1 4 .9 4 1 0 .4 4 1 7 .05 7 .9 6 8 .1 4 9 .0 9

m m * m m 3 2 .8 * 3 4 .1 3 3 .0 * 3 2 .8 3 4 .1 * 3 5 .3 4 2 .8 * 4 0 .0 4 4 .1 * 4 3 .0 4 2 .0 * 4 4 .1 3 9 .3 * 4 0 .3 4 0 .5 * 4 0 .0 4 0 .3 * 4 1 .0

V O L (m m 3  ) 1 6 9 .1 1 1 60 .6 3 1 7 0 .6 9 2 6 6 .0 4 3 3 7 .5 4 3 3 2 .6 6 2 7 3 .0 5 3 3 7 .2 8 3 3 6 .7 4

IN D E X (V ) 3 .1 2 2 .9 5 3 .0 4 6 .6 6 7 .2 8 7 .3 9 5 .0 5 5 .2 0 5 .4 9

A V G (S D ) 3 .0 4 (0 .0 9 ) 7 .1 1 (0 .3 9 ) 5 .2 5 (0 .2 2 )
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T a b le  34  T h e  d a ta  o f  film  s w e l l in g  in  d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v ))(c o n t.) .

B E F O R E M A 10 M A 20 M A 30

T H IC K N E S S 1 2 3 1 2 3 2 3

(m c m ) 7 2 57 71 72 73 73 60 59 5 8

61 55 65 68 72 73 58 55 65

64 54 62 73 72 72 56 61 58

58 56 74 77 71 78 58 61 59

61 53 63 71 72 75 58 63 56

AVG 6 3 .2 0 5 5 .0 0 6 7 .0 0 7 2 .2 0 7 2 .0 0 7 4 .2 0 5 8 .0 0 6 9 .8 0 5 7 .2 0

SD 5 .3 6 1 .58 5 .2 4 3 .2 7 0 .71 2 .3 9 1.41 3 .0 3 1 .6 4

V O L (m m 3  ) 3 9 .5 0 3 4 .3 8 4 1 .8 8 4 5 .1 3 4 5 .0 0 4 6 .3 8 3 6 .2 5 3 7 .3 8 3 5 .7 5

A F T E R 1 2  - 3 1 2 3 1 2 3

T H IC K N E S S 2 6 2 2 56 3 16 331 306 317 2 5 0 2 62 2 6 0

(m c m ) 2 5 1 248 3 2 4 3 2 7 300 3 1 4 241 2 62 2 5 4

2 6 0 237 2 8 5 311 297 3 2 4 237 2 5 4 2 6 5

2 5 1 2 3 4 2 8 2 3 0 9 281 2 9 5 2 3 8 2 4 4 2 6 8

2 5 2 248 2 8 2 323 283 3 0 9 2 3 0 2 5 3 2 6 2

AVG 2 5 5 .2 0 2 4 4 .6 0 2 9 7 .8 0 3 2 0 .2 0 2 9 3 .2 0 3 1 2 .5 0 2 3 9 .2 0 2 5 5 .0 0 2 6 1 .8 0

SD 5 .3 6 8 .9 9 2 0 .5 0 9 .7 6 1 0 .64 1 2 .40 7 .2 6 7 .4 8 6 .3 1

m m * m m 5 4 .6 * 5 5 .2 5 5 .2 * 5 6 .0 5 4 .2 * 5 4 .4 4 9 .2 * 5 0 .0 5 0 .0 * 5 0 .0 4 9 .5 * 5 0 5 3 .4 * 5 2 .4 5 4 .0 * 5 3 .2 5 0 .0 * 5 0 .0

V O L (m m 3  ) 7 6 9 .1 5 7 5 6 .1 1 8 7 8 .0 6 7 8 7 .6 9 7 3 3 .0 0 7 7 3 .4 4 6 6 9 .3 2 7 3 2 .5 6 6 5 4 .6 0

IN D E X (V ) 1 8 .47 2 0 .9 9 1 9 .97 1 6 .45 1 5 .29 1 5 .68 1 7 .46 1 8 .60 1 7 .3 1

A V G (S D ) 1 9 .8 1 (1 .2 7 ) 1 5 .8 1 (0 .5 9 ) 1 7 .7 9 (0 .7 1 )
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T a b le  3 4  T h e  d a ta  o f  film  s w e l l in g  in  d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v ))(c o n t.) .

b e f o r e : M B  10 M B 2 0 M B 30

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m e m ) 67 71 71 66 68 68 75 7 5 78

70 72 71 66 71 71 72 8 0 78

69 72 72 68 70 70 78 77 78

71 66 7 4 66 71 67 73 7 4 78

72 68 71 64 68 68 72 73 75

A V G 6 9 .8 0 6 9 .8 0 7 1 .8 0 6 6 .0 0 6 9 .6 0 6 8 .8 0 7 4 .0 0 7 5 .8 0 7 7 .4 0

ร อ 1 .92 2 .6 8 1 .30 1 .41 1 .52 1 .64 2 .5 5 2 .7 7 1 .3 4

V O L (m m 3  ) 4 3 .6 3 4 3 .6 3 4 4 .8 8 4 1 .2 5 4 3 .5 0 4 3 .0 0 4 6 .2 5 4 7 .3 8 4 8 .3 8

A F T E R 1 2 3 1 2 3 1 2 3

T H IC K N E S S 2 32 2 5 2 271 2 65 288 280 2 3 0 261 2 6 8

(m c m ) 2 42 2 5 3 291 2 43 282 2 8 6 2 3 5 2 6 3 2 7 8

261 241 259 2 35 296 2 6 3 252 268 2 5 4

227 2 6 2 261 2 42 261 2 8 0 2 5 2 2 6 2 2 48

2 36 2 6 4 2 5 8 251 2 6 4 275 2 3 0 2 5 7 2 5 2

AVG 2 3 7 .6 0 2 5 2 .4 0 2 6 8 .0 0 2 4 7 .2 0 2 7 8  20 2 7 6 .8 0 2 3 9 .8 0 2 6 2 .2 0 2 6 0 .0 0

ร อ 9 .2 9 7 .6 0 1 3 .8 6 1 1 .45 1 5 .21 8 .6 4 1 1 .32 3 .9 6 1 2 .57

m m * m m 5 5 .6 * 5 5 .8 5 3 .2 * 5 4 .3 5 5 .6 * 5 5 .1 5 7 .0 * 5 5 .0 ÇS.0* 5 3 .2 5 3 .8 * 5 6 .8 4 9 .0 * 4 7 .2 4 8 .1 * 4 9 .3 4 9 .9 * 4 9 .5

V O L (m m 3  ) 7 3 7 .1 5 7 2 9 .1 2 8 2 1 .0 3 7 7 4 .9 7 S14.01 8 4 5 .8 6 5 5 4 .6 1 6 2 1 .7 6 6 4 2 .2 1

IN D E X (V ) 1 5 .90 1 5 .71 1 7 .29 1 7 .7 9 17.71 18.67 1 0 .99 1 2 .1 2 1 2 .2 7

A V G (S D ) 1 6 .3 0 (0 .8 6 ) 1 8 .0 6 (0 .5 3 ) 1 1 .7 9 (0 .7 0 )
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T a b le  34  T h e  d a ta  o f  film  s w e ll in g  in  d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v ))(c o n t5 .

B E F O R E M C 10 M C 20 M C 30

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m c m ) 71 72 72 65 43 52 77 7 2 78

71 7 2 73 63 50 51 76 67 73

70 7 11 72 61 46 53 78 7 4 74

71 71 71 54 44 52 84 7 4 76

72 71 72 53 48 51 77 7 0 76

AVG 7 1 .0 0 7 1 .4 0 7 2 .0 0 5 9 .2 0 46  20 5 1 .8 0 7 8 .4 0 7 1 .4 0 7 5 .4 0

SD 0 .7 1 0 .5 5 0 .7 1 5 .4 0 2 .8 6 0 .8 9 3 .21 2 .9 7 1 .95

V O L (m m 3  ) 4 4 .3 8 4 4 .6 3 4 5 .0 0 3 7 .0 0 28 88 3 2 .3 8 4 9 .0 0 4 4 .6 3 4 7 .1 3

A F T E R 1 2 3 1 2 3 1 2 3

T H IC K N E S S 2 5 2 2 3 9 255 390 3 6 2 3 02

(m c m ) 2 5 2 2 0 3 272 3 7 2 3 71 3 0 3

2 5 2 2 1 3 246 418 3 6 8 2 7 0

260 2 0 3 251 406 3 5 0 281

2 62 2 21 262 412 3 5 3 2 7 5

AVG 2 5 5 .6 0 2 1 5 .8 0 2 5 7 .2 0 3 9 9 .6 0 3 6 0 .8 0 2 8 6 .2 0

S D 4 .9 8 15.01 1 0 .13 1 8 .62 9 .1 5 1 6 .3 9

m m * m m 5 5 .5 * 5 6 .0 5 7 .1 * 5 5 .8 5 5 .6 * 5 4 .4 3 6 .0 * 3 6 .0 3 6 .2 * 3 4 .0 3 5 .8 * 3 5 .2

V O L (m m 3  I 7 9 4 .4 0 6 8 7 .5 8 7 7 7 .9 4 5 1 7 .8 8 4 4 4 .0 7 3 6 0 .6 6

IN D E X (V ) 2 0 .4 7 2 2 .8 1 2 3 .0 3 7 .1 6 8 .9 5 6 .6 5

A V G (S D ) # 2 2 .1 0 (1 .4 2 ) 7 .5 9 (1 .2 1 )

« F O R M  G E L
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T a b le  34  T h e  d a ta  o f  film  sw e ll in g  in  d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v ))(con t,).

B E F O R E H A 10 H A 20 H A 30

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m e re ) 68 73 81 72 61 71 59 7 0 6 9

70 81 73 71 63 688 61 7 2 7 8

75 87 74 78 63 74 61 7 4 67

73 86 83 71 74 80 59 7 8 72

72 83 80 72 63 75 59 7 5 71

A V G 7 1 .6 0 8 2 .0 0 7 8 .2 0 7 2 .8 0 6 4 .8 0 7 3 .6 0 5 9 .8 0 7 3 .8 0 7 1 .4 0

S D 2 .7 0 5 .5 7 4 .4 4 2 .9 5 5 .2 2 4 .51 1 .10 3 .0 3 4 .1 6

V O L (m m 3  ) 4 4 .7 5 5 1 .2 5 4 8 .8 8 4 5 .6 0 4 0 .5 0 4 6 .00 3 7 .3 8 4 6 .1 3 4 4 .6 3

A F T E R Î 2 3 1 2 3 1 2 3

T H IC K N E S S 198 199 197 192 182 200 174 1 9 0 170

(m c m ) 201 182 179 2 0 4 180 195 185 186 164

2 0 4 197 175 2 0 3 176 195 191 188 1 6 0

197 2 0 6 179 2 0 4 174 197 175 190 1 6 4

200 185 194 201 174 195 181 189 173

AVG 2 0 0 .0 0 1 93 .8 0 1 84 .8 0 2 0 0 .8 0 1 77 .2 0 1 96 .4 0 1 81 .2 0 1 8 8 .6 0 1 6 6 .0 0

S D 2 .7 4 1 0 .03 9 .9 6 5 .0 7 3 .6 3 2 .1 9 7 .0 9 1 .6 7 4 .9 0

m m * m m 3 3 .6 * 3 2 .0 3 2 .2 * 3 1 .9 3 3 .1 * 3 2 .0 3 6 .0 * 3 6 .0 3 6 .0 * 3 6 .0 3 4 .6 * 3 5 .2 3 4 .2 * 3 6 .0 3 5 .2 * 3 6 .1 3 4 .9 * 3 4 .9

V O L (m m 3  ) 2 1 5 .0 4 1 99 .0 7 1 9 5 .7 4 2 6 0 .2 4 2 2 9 .6 5 2 3 8 .5 1 2 2 3 .0 9 2 3 9 .6 6 2 0 2 .1 9

IN D E X (V > 3 .8 1 2 .8 8 3 .0 0 4 .7 2 4 .6 7 4 .1 9 4 .9 7 4 .2 0 3 .5 3

A V G (S D ) 3 .2 3 (0 .5 1 ) 4 .5 3 (0 .2 9 ) 4 .2 3 (0 .7 2 )
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T a b le  33  T h e d a ta  o f  film  sw e ll in g  in  d e io n ize d  w a te r  ( s w e ll in g
i n d e x ( v ) ) ( c o n t . ) .

B E F O R E HB1Û H B 2 0 H B 3 0

T H IC K N E S S 1 2 3 1 2 3 1 , i f 2 3

(m c m ) 53 61 62 75 77 72 7 0 7 3 7 2

67 67 66 76 82 7 6 8 4 7 6 81

53 61 55 83 76 78 7 8 8 3 82

52 63 61 75 72 76 72 7 8 83

53 59 55 78 74 75 7 3 77 79

A V Q 6 3 .4 0 6 2 .2 0 5 7 .6 0 7 7 .4 0 7 6 .2 0 7 5 .4 0 7 6 .4 0 7 7 .2 0 7 9 .4 0

S D 2.07 3 .0 3 5 .7 3 3 .3 6 3 .7 7 2 .1 9 5 .6 4 3 .7 7 4 .3 9

V O L (m m 3  ) 3 3 .38 3 8 .88 3 6 .0 0 4 8 .3 8 4 7 .6 3 4 7 .1 3 4 7 .1 3 4 8 .2 5 4 9 .6 3

A F T E R 1 2 3 1 2 3 1 2 3

T H IC K N E S S 201 227 218 230 2 34 2 4 3 182 2 0 7 2 3 6

( m e l t ) 184 224 203 243 2 27 2 5 0 180 2 1 1 2 2 0

188 186 206 245 245 2 31 2 0 1 2 1 5 2 1 8

175 192 211 235 245 2 5 0 2 0 0 2 2 4 2 2 3

190 204 200 239 231 241 176 2 0 1 2 1 1

A V G 1 87 .60 2 06 .6 0 2 0 7 .6 0 2 3 8 .4 0 2 3 6 .4 0 2-13.00 1 8 7 .8 0 2 1 1 .6 0 2 2 1 .6 0

S D 9 .4 5 18 .46 7 .09 6 .07 8 .2 3 7 .8 4 1 1 .8 0 8 .6 5 9 .1 8

m m *  m m 5 .2 0 * 5 .1 8 5 0 .0 * 4 8 .0 4 8 .0 * 4 9 .2 4 1 .0 * 4 1 .5 4 2 .6 * 4 1 .7 4 2 .0 * 4 2 .1 3 6 .0 * 3 6 .0 3 6 .2 * 3 6 .0 3 6 .1 * 3 6 .2

V O L (m m 3  ) 5 0 5 .3 2 4 9 5 .8 4 4 90 .2 7 4 0 5 .6 4 4 1 9 .9 5 4 2 9 .6 7 2 4 3 .3 9 2 7 5 .7 6 2 8 9 .5 9

IN D E X (V ) 14 .14 11.75 12 .62 7 .3 8 7 .8 2 8 .1 2 4 .1 6 4 .7 2 4 .8 3

A V G (S D ) 1 2 .84 (1 .2 1 ) 7 .7 7 (0 .3 7 ) 4 .6 7 (0 .3 6 )
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T a b l e  3 4  T h e  d a ta  o f  film  s w e ll in g  in d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v ))(co n t.) .

B E F O R E H C 1 0 H C 2 0 H C 3 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m c m ) 97 83 107 86 82 104 71 71 68

101 9 4 110 90 77 104 51 68 6 5

107 94 14 89 78 106 57 58 63

103 89 100 89 80 103 63 71 6 5

105 90 112 88 79 111 68 6 2 65

A V Q 1 0 2 .6 0 9 1 .0 0 1 0 8 .6 0 8 8 .4 0 7 9 .20 1 0 5 .6 0 6 2 .0 0 6 6 .0 0 6 5 .2 0

S D 3 .8 5 2 .8 3 5 .4 6 1 .52 1.92 3 .2 1 8 .1 2 5 .7 9 1 .7 9

V O L (m m 3  ) 6 3 .7 5 5 6 .8 8 6 7 .8 8 5 5 .2 5 4 9 .50 6 5 .6 3 3 8 .7 5 4 1 .2 5 4 0 .7 5

A F T E R 1 2 3 1 2 3 1 2 3

T H IC K N E S S 261 2 45 2 72 3 00 328 348 180 166 171

(m c m ) 2 9 0 2 65 2 83 298 340 361 159 193 179

2 6 3 228 275 281 333 341 150 2 0 8 171

2 8 0 2 35 2 12 2 36 352 3 7 4 185 168 163

2 8 2 2 52 276 2 24 326 341 163 156 168

A V G 2 7 5 .2 0 2 4 5 .0 0 2 7 3 .6 0 2 6 7 .8 0 3 3 5 .8 0 3 5 3 .0 0 1 6 7 .4 0 1 7 8 .2 0 1 7 0 .4 0

S D 1 2 .6 4 1 4 .47 7 .6 4 3 5 .5 4 10 .55 1 4 .30 1 4 .67 2 1 .5 2 5 .8 1

m m * m m 3 6 .8 * 3 6 .7 3 6 .7 * 3 7 .0 3 5 .8 * 3 6 .2 6 5 .0 * 6 7 .8 6 4 .2 * 6 3 .8 6 6 .0 * 6 4 .1 4 1 .2 * 3 9 .1 3 8 .0 * 4 1 .0 3 5 .0 * 3 6 .0

V O L (m m 3  ) 3 7 1 .6 7 3 3 2 .6 9 3 5 4 .5 7 1 1 8 0 .1 9 1 37 5 .42 1 4 9 3 .4 0 2 6 8 .3 6 2 7 7 .6 4 2 1 4 .7 0

IN D E X (V ) 4 .8 3 4 .8 5 4 .2 2 2 0 .3 6 2 6 .7 9 2 1 .7 5 5 .9 3 5 .7 3 4 .2 7

A V G (S D ) 4 .6 3 (0 .3 6 ) 2 2 .9 7 (3 .3 8 ) 5 .3 1 (0 .9 1 )
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T a b le  34 T h e d a ta  o f  film  s w e ll in g  in  d ilu te  H C 1(1:100) so lu tio n
(s w e ll in g  in d ex (v ))(co n t.) .

B E F O R E LHO L H A 1 0 L H A 2 0

T H IC K N E S S 1 2 3 1 2 3 1 2 3

(m cm ) 70 72 71 85 77 89 65 7 5 7 4

70 72 7 6 84 77 7 6 61 76 79

72 73 78 82 74 76 66 61 83

69 80 7 4 81 72 87 7 4 76 7 4

68 72 78 83 74 80 65 66 81

AVG 6 9 .8 0 7 3 .8 0 7 5 .4 0 8 3 .0 0 7 4 .8 0 8 1 .4 0 6 6 .2 0 7 0 .6 0 7 8 .2 0

SD 1.48 3 .4 9 2 .9 7 1 .58 2 .1 7 6 .3 5 4 .7 5 6 .7 3 4 .0 9

V O L (m m 3  ) 4 3 .6 3 4 6 .1 3 4 7 .1 3 5 1 .8 8 4 6 .7 5 5 0 .8 8 4 1 .3 8 4 4 .1 3 4 8 .8 8

A F T E R Ï 2 3 2 2 3 1 2 3  '

T H IC K N E S S 2 23 247 221 194 173 221 143 181 178

(m c m ) 238 250 2 4 5 205 178 225 153 1 54 185

2 16 265 2 3 6 198 180 194 152 156 168

2 0 0 2 4 0 2 0 4 188 174 186 161 161 1 74

199 2 4 5 2 1 0 192 176 190 149 178 161

AVG 2 1 5 .0 0 2 4 9 .4 0 2 2 3 .2 0 1 9 5 .4 0 1 7 6 .2 0 2 0 3 .2 0 1 5 1 .6 0 1 6 6 .0 0 1 7 3 .2 0

SD 1 6 .3 9 9 .4 5 1 7 .2 2 6 .4 7 2 .8 6 1 8 .35 6 .5 4 1 2 .6 3 9 .2 0

m m * m m 4 8 .0 * 4 8 .1 4 6 .2 * 4 .7 1 4 7 .0 * 4 6 .8 3 4 .2 * 3 5 .0 3 6 .1 * 3 4 .8 3 7 .0 * 3 6 .4 3 4 .1 * 3 4 .2 3 3 .0 * 3 4 .5 3 4 .3 * 3 2 .2

V O L (m m 3  ) 4 9 6 .3 9 5 4 2 .7 0 4 9 0 .9 5 2 3 3 .8 9 2 2 1 .3 6 2 7 3 .6 7 1 7 6 .8 0 1 8 8 .9 9 1 9 1 .2 9

IN D E X (V ) 1 0 .3 8 1 0 .76 9 .4 2 3 .5 1 3 .7 3 4 .3 8 3 .2 7 3 .2 8 2 .9 1

A V G (S D  1 1 0 .1 9 (0 .6 9 ) 3 .8 7 (0 .4 5 ) 3 .1 5 (0 .2 1 )
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T a b l e  3 4  T h e  d a t a  o f  f i l m  s w e l l i n g  i n  d i l u t e  H C 1 ( 1 : 1 0 0 )  s o l u t i o n
( s w e l l i n g  i n d e x ( v ) ) ( c o n t . ) .

BEFORE LHA30
THICKNESS I 2 3

(man) 86 83 77
86 88 72
85 88 76
89 90 74
88 87 73

AVG 86.80 87.20 74.40
SD 1.64 2.59 2.07
VOL(mm3 ) 54.25 54.50 46.50
AFTER 1 2 3
THICKNESS 175 182 163

(mcm) * 178 185 153
180 190 153
171 180 162
175 186 155

AVG 175.80 184.60 157.20
SD 3.42 3.85 4.92
mm*mm 32.0*30.2 31.1*31.3 30.4*30.6
VOL(mm3 ) 169.89 179.70 146.23
INDEX(V) 2.13 2.30 2.14
AVG(SD) 2.19(0.10)
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T a b l e  3 5  T h e  u l t i m a t e  t e n s i l e  s t r e n g t h  a n d  p e r c e n t a g e  o f
e l o n g a t i o n  o f  f r e e  f i l m s .

LO MO HO
' 1 . a . 9 :  L r I I I  3 I 2 3

THICKNESS 72 63 66 63 66 66 86 82 73
(mem) 74 64 69 61 66 66 83 84 74

76 67 71 63 63 67 84 82 77
69 61 73 63 63 63 86 81 73
71 71 68 66 61 61 87 81 71

AVO 72.20 66.20 69.40 63.20 63.60 64.60 86.20 82.00 73.60
SD 2.39 3.83 2.70 1.79 1.96 2.61 1.64 1.22 2.19
BREAKING FORCE (kg) 0.5643 0.546 0.6977 0.9004 0.927 0.9874 1.683 1.514 1.159
kg/(mmxmm) 1.95 2.06 2.51 3.56 3.64 3.82 4.94 4.62 3.94
AVG 2.18 3.68 4.50
SD 0.30 0.13 0.51
L-LO 0.35 0.32 0.7 0.32 0.43 0.34 0.09 0.08 0.1
ELONGATIONS) 17.50 16.00 35.00 16.00 21.50 17.00 4.50 4.00 5.00
AVG 22.83 18.17 4.50
SD 10.56 2.93 0.50

LA 10 LA20 LA30
1 % 3 a l r #  * 2 ' 3

THICKNESS 51 68 61 73 62 73 67 62 62
(mem) 61 68 51 72 67 77 62 62 53

52 72 61 77 68 78 68 65 55
52 67 50 73 63 76 64 58 53
61 66 49 74 64 73 61 58 51

AVG 51.40 68.20 60.40 73.80 64.80 75.40 64.40 61.00 52.80
SD 0.55 2.28 0.89 1.92 2.59 2.30 3.05 3.00 1.48
BREAKING FORCE(kg) 0.2161 0.4623 0.1844 0.7965 0.7777 1.062 0.9009 1.169 0.6921
kg/(nanrmm) 1.05 1.69 0.91 2.70 3.00 3.49 3.50 4.79 3.28
AVG 1.22 3.06 3.86
SD 0.42 0.40 0.82
L-L0 0.81 0.92 1.20 0.98 0.81 0.72 0.5 0.72 0.2
ELONGATIONS) 40.50 46.00 60.00 49.00 40.50 36.00 26.00 36.00 10.00
AVG 48.83 41.83 23.67
SD 10.05 6.60 13.05
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T a b l e  3 5  T h e  u l t i m a t e  t e n s i l e  s t r e n g t h  a n d  p e r c e n t a g e  o f
e l o n g a t i o n  o f  f r e e  f i l m s ( c o n t . ) .

LB10 LB20 LB30
-2 1 ะ ;: ;;: - 2 3 '■ ๕m ร ^ ร ุ; ; H

THICKNESS 85 81 81 76 78 78 63 84 81
(mem) 81 78 75 72 80 72 61 82 73

78 75 77 70 81 68 61 80 68
84 77 76 77 81 72 63 81 67
82 71 78 72 76 72 61 79 74

AVO 82.00 76.40 77.40 73.40 79.20 72.40 61.80 81.20 72.60
SD 2.74 3.71 2.30 2.97 2.17 3.58 1.10 1.92 6.59
BREAKING FORCE (kg) 1.181 0.9664 0.6969 0.571 0.6403 0.6617 0.8325 0.852 0.855
kg/(mmxnun) 3.60 3.16 2.25 1.94 2.02 2.28 3.37 2.62 2.94
AVG 3.00 2.08 2.98
SD 0.69 0.18 0.37
L-LO 1.10 1.20 1.10 0.57 0.4 0.68 1.09 1.1 1.13
ELONGATION^) 56.00 60.00 55.00 28.50 20.00 34.00 54.50 55.00 56.60
AVG 56.67 27.60 65.33
SD 2.89 7.06 1.04

LC10 LC20 LC30
1 2 3 if it' ..̂ ; \ 2 8 :M iWÊ&Æ®พ: •8■*><:>•-:'̂'ะ-.'*;

THICKNESS 62 61 89 52 62 78 61 77 70
(mem) 63 62 86 65 57 S3 62 81 70

71 68 86 59 64 82 64 83 72
72 61 82 53 66 78 56 75 71
68 68 81 63 63 76 60 82 71

AVG 67.20 60.00 84.80 54.40 56.40 79.40 60.60 79.60 70.80
SD 4.55 1.87 3.27 2.79 3.51 2.97 2.97 3.44 0.84
BREAKING FORCE (kg) 0.644 0.723 0.6464 0.4239 0.3592 0.3809 1.013 0.9082 1.158
ig/(mmxmm) 2.40 3.01 1.91 1.95 1.59 1.20 4.18 2.85 4.09
AVG 2.44 1.58 3.71
SD 0.56 0.37 0.74
L-LO 0.76 0.99 0.96 0.7 0.72 0.68 0.7 0.34 0.72
ELONGATIONO) 38.00 49.50 48.00 36.00 36.00 34.00 36.00 17.00 36.00
AVG 46.17 35.00 29.33
3D 6.25 1.00 10.69



26!

T a b l e  3 5  T h e  u l t i m a t e  t e n s i l e  s t r e n g t h  a n d  p e r c e n t a g e  o f
e l o n g a t i o n  o f  f r e e  f i l m s ( c o n t . ) .

MA10 MA20 MA30
1 2 3 1 2 3 I 2 a

THICKNESS 64 66 63 69 56 78 78 79 72
(mem) 66 72 66 63 58 73 76 85 72

66 70 70 62 61 67 82 88 74
68 67 68 62 61 75 73 87 74
64 70 67 61 69 74 73 82 78

AVG 66.60 69.00 66.80 61.40 69.00 73.40 76.40 84.20 74.00
SD 1.67 2.46 2.59 1.52 2.12 4.04 3.78 3.70 2.45
BREAKING FORCE (kg) 0.7348 0.6494 0.6071 0.8199 0.5866 0.9702 1.022 1.174 1.241
kg/(mmxmm) 2.80 2.35 1.90 3.34 2.48 3.30 3.34 3.49 4.19
AVG 2.36 3.04 3.67
SD 0.45 0.49 0.46
L-LO 1.02 1.00 0.85 1.02 0.8 0.72 1.1 0.8 0.77
ELONGATION(%) 61.00 50.00 42.50 51.00 40.00 36.00 55.00 40.00 38.60
AVG 47.83 42.33 44.60
SD 4.66 7.77 9.12

MB 10 MB20 MB30
:;g ;  - ,r  i ; 2 . 9 1 1  2 3 1 3

THICKNESS 77 75 67 94 78 85 93 96 92
(mem) 76 72 67 89 74 86 96 97 94

77 72 66 93 77 83 95 97 92
80 73 67 92 76 86 96 98 89
77 71 65 93 77 85 94 98 93

AVG 77.20 72.60 66.40 92.20 76.40 84.80 94.80 97.20 92.00
SD 1.79 1.52 0.89 1.92 1.62 1.10 1.30 0.84 1.87
BREAKING FORCE (kg) 0.5936 0.7447 0.6665 1.722 1.463 1.648 1.313 1.464 1.432
kg/YmmxTnm) 1.92 2.56 2.47 4.67 4.79 4.56 3.46 3.74 3.89
AVG 2.32 4.67 3.70
SD 0.36 0.11 0.22
L-L0 1.30 1.10 1.20 0.25 0.16 0.16 0.4 0.42 0.4
ELONGATION(H) 65.00 55.00 60.00 12.50 7.50 7.60 20.00 21.00 20.00
AVG 60.00 9.17 20.33
SD 5.00 2.89 0.58
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T a b l e  3 5  T h e  u l t i m a t e  t e n s i l e  s t r e n g t h  a n d  p e r c e n t a g e  o f
e l o n g a t i o n  o f  f r e e  f i l m s ( c o n t . ) .

MC10 MC20 MC3Û
l i s  1 2 ( 3. M l >i'> (2 . . . i s a '■ 2 iV 3

THICKNESS 72 89 7a 77 55 68 82 92 96
(mem) 72 88 76 78 68 68 82 95 94

73 84 79 80 58 68 83 95 93
74 83 76 78 61 67 83 97 92
76 82 81 75 61 68 83 97 92

AVO 73.40 85.20 78.00 77.60 58.60 67.80 82.60 95.20 93.40
6D 1.67 3.11 2.12 1.82 2.51 0.45 0.65 2.05 1.67
BREAKING FORCE (kg) 1.876 2.075 1.866 1.59 1.256 1.461 1.616 1.628 1.654
kg/(mmxmm) 6.39 6.09 5.98 5.12 5.36 5.39 4.89 4.28 4.16
AVG 6.16 5.29 4.44
SD 0.21 0.15 0.39
L-LO 0.02 0.02 0.02 0.27 0.20 0.24 0.43 0.48 0.40
ELONGATION(%) 1.00 1.00 1.00 13.60 10.00 12.00 21.50 24.00 20.00
AVO 1.00 11.83 21.83
SD 0.00 1.76 2.02

HA10 HA20 HA30
- - i I f  2 '• 3- ’■ 1 -11; g- i 3 -< 1 & g

THICKNESS 63 72 67 62 61 61 62 66 65
(mem) 62 68 62 67 60 69 64 68 63

63 66 62 62 58 66 66 77 66
63 67 63 61 66 63 68 72 71
63 66 66 61 63 55 68 73 70

AVG 62.80 67.80 64.00 68.60 67.60 56.80 65.60 71.20 67.00
SD 0.45 2.49 2.35 4.16 3.21 3.19 2.61 4.32 3.39
BREAKING FORCE<kg) 1.029 1.067 1.066 1.386 1.42 1.06 1.026 1.181 1.209
kg/(rnm *m m ) 4.10 3.93 4.12 5.91 6.16 4.67 3.91 4.15 4.51
AVG 4.05 5.68 4.19
SD 0.10 0.80 0.30
L-L0 0.60 0.53 0.65 0.03 0.03 0.02 0.70 0.77 0.63
ELONGATION(%) 30.00 26.50 32.50 1.60 1.60 1.00 35.00 38.50 31.60
AVG 29.67 1.33 35.00
SD 3.01 0.29 3.60
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T a b l e  3 5  T h e  u l t i m a t e  t e n s i l e  s t r e n g t h  a n d  p e r c e n t a g e  o f
e l o n g a t i o n  o f  f r e e  f i l m s ( c o n t . ) -

H B10 HB20 HB30
1 2 3 1 2 3 1 2 3

TH ICK NESS 62 82 62 62 68 72 62 63 82
(mom) 63 78 62 62 68 72 63 78 ' 82

62 73 62 60 68 69 64 66 78
62 72 63 61 70 74 63 68 77
59 72 67 63 69 74 65 68 77

AVO 61.60 75.40 63.20 61.60 68.60 72.20 63.40 68.60 79.20
SD 1.52 4.45 2.17 1.14 0.89 2.05 1.14 5.64 2.59
BREAKING FORCE (kg) 0.8583 1.19 1.234 1.075 1.137 1.212 1 041 1.074 1.22
kg/(m m xm m ) 3.48 3.95 4.88 4.36 4.14 4.20 4.10 3.91 3.85
AVG 4.10 4.23 3.96
SD 0.71 0.11 0.13
L-LO 0.47 0.44 0.54 0.20 0.28 0.22 0.20 0.52 0.22
ELONGATION(%) 23.50 22.00 27.00 10.00 14.00 11.00 10.00 26.00 11.00
AVG 24.17 11.67 15.67
SD 2.57 2.08 8.96

HC10 HC20 HC30
1 2 3 1 2 3 1 2 3

THICKNESS 65 71 75 86 94 95 102 91 89
(mem) 63 77 76 87 99 102 102 91 86

66 81 78 86 98 103 100 84 81
73 82 82 85 97 99 96 83 81
64 81 84 85 92 98 92 80 79

AVG 66.20 78.40 79.00 85.80 96.00 99.40 98.40 85.80 83.20
SD 3.96 4.56 3.87 0.84 2.92 3.21 4 .34 4.97 4.15
BREAKING FORCE (kg) 1.323 1.574 1.617 2.055 2.23 2.179 2.071 1.844 1.988
kg/(m m nnra) 5.00 5.02 5.12 5.99 5.81 5.48 5.26 5.37 5.97
AVG 5.04 5.76 5.54
SD 0.06 0.26 0.38
L-L0 0.54 0.63 0.60 0.65 0.50 0.53 0.20 0.23 0.24
ELONGATION(%) 27.00 31.50 30.00 32.50 25.00 26.50 10.00 11.50 12.00
AVG 29.50 28.00 11.17
SD 2.29 3.97 1.04
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T a b l e  3 5  T h e  u l t i m a t e  t e n s i l e  s t r e n g t h  a n d  p e r c e n t a g e  o f
e l o n g a t i o n  o f  f r e e  f i l m s ( c o n t . ) .

LHO LHA10 LHA20
1 2 3 1 2 3 1 2 3

THICKNESS 57 64 49 77 78 62 81 83 80
(mem) 57 61 49 76 72 65 82 81 77

57 61 48 69 70 70 82 80 75
54 61 61 67 68 73 81 78 72
55 61 51 69 62 71 86 77 72

AVO 56.00 61.60 49.60 71.40 70.00 68.20 82.40 79.80 75.20
SD 1.41 1.34 1.34 4.34 5.83 4.65 2.07 2.39 3.42
BREAKING FORCE (kg) 1.317 0.9321 0.8333 0.9017 0.9232 0.7925 0.7256 0.7493 0.6848
kg/(m m xm m ) 5.88 3.78 4.20 3.16 3.30 2.91 2.20 2.35 2.28
AVG 4.62 3.12 2.28
SD 1.11 0.20 0.07
L-LO 0.65 0.50 0.53 0.62 0.54 0.51 0.64 0.63 0.57
ELONGATION(%) 32.50 25.00 26.50 31.00 27.00 25.50 32.00 31.50 28.50
AVG 28.00 27.83 30.67
SD 3.97 2.84 1.89

LHA30
1 2 3

THICKNESS 80 90 97
(mem) 85 88 95

84 89 92
84 87 91
84 85 88

AVG 83.40 87.80 92.60
SD 1.95 1.92 3.51
BREAKING FORCE (kg) 0.4499 0.4145 0.5348
kg/(m m xm m ) 1.35 1.18 1.44
AVG 1.32
SD 0.13
L-L0 0.92 1.14 1.04
ELONGATION(%) 46.00 57.00 52.00
AVG 51.67
SD 5.51



V I T A E
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o f  S c i e n c e  i n  P h a r m a c y  w i t h  s e c o n d  c l a s s  h o n o r s  i n  1 9 9 1  f r o m  
F a c u l t y  o f  P h a r m a c y ,  S i l p a k o r n  U n i v e r s i t y ,  T h a i l a n d .
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