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APPENDIX A

Table A1 Typical calibration curve for determination of dicloxacillin using linear

regressionl
) Jlve rsely estlmate
Standard |Concentration Absorb ‘\x . piicentration” | % recovery®
No. (mg/mL)

1 0.08 100.34
2 0.1 101.50
3 0.12 99.04
A 0.2 100.05
5 0.3 99.19
6 0.4 100.64
7 0.5 99.82
8 0.6 100.04

*Each data point was deter

=0.9999, =1, 4604x +0. 003@

2. Inversely m@yﬂ manwmjmmjoos 1)
wavﬁmm;mmmm J18 Y

Known concentration




124

1.000 -
0.900 -
0.800 -
0.700 -
0.600 -
0.500 -
0.400 -
0.300 -
0.200 -
0.100 -
0. ooo

Absorbance

mﬂl : 3 'r \\
Figure A1 Calibration cure {or de hinati \\f illin in water
g

LA T

"l

ﬂ‘UEJ'J‘VIEWl?WEJ"Iﬂ‘i
ama\animummmaa



125

APPENDIX B

Table A2 The maximum stress, extension at break and %moisture content of starch-

gelatin capsules

% starch Max stress + SD Ext. at break+ SD Moisture content + SD

Starchtype | substitution (N/mmz ‘ (mm) (%)
Rice 5 \\t\ s £0292  14.60£0.09
10 62.211.£2.596 0. 14.62 £0.13
15 8 226 912"! | : 15.10 £0.09
20 / 6| | L7100, 14.54 020
25 15 g8 / | 122240.09 14.07£0.12
30 : 16.95 +0.23
Eragel® 5 13.81 £0.18
10 14.93 £0.03
15 ' 14.39£0.08

Y
20 63535 4L 4-* £4.2312:0.130 15.06 £0.12
- 61740073 14.40 +0.12
14.62£0.18
13.55 +0.08
Glutinous 4 14.54 £0.19
60.150 £ 2.0¢ 14.46 £ 0.07
15 £54.595+0.946 |0 1.427£0.071 14.56 £0.19
ﬂzu g ?z% r&laﬂ ] wgﬂzﬂ ‘J 14.03 £0.09
Uas 30.935 +1.220 1.036 + 0.049 14.22 +£0.21
= L"JN

e WINPT N IINY IR E
q 10 69.442 +2.089 1.950 +0.157 14.70 £0.12
15 50.251 +1.231 1.549 +0.078 14.58 £0.11
20 18.026 + 4.354 0.839£0.110 14.28 +0.08




Table A2 The maximum stress, extension at break and %moisture content of starch-

gelatin capsules (cont.)

%starch | Max stress + SD
Starch type substitution (N/mm?)
Alpha starch® 5 85.154 + 1.643

10 63.831 +2.521

15 4 ,

20 m-
Elastigel 5 | g5m65:
3000M° 10

15

20

25 2

30 ; 6_1_1:- 3
Elastigel 5 ‘ 702?‘@635 iy
2000c® 10 7.60541.904

66.372 +£2.01

ﬂ +0.058
“08260.187

Ext. at break+ SD

(mm)
1.808 +0.072
1.796 + 0.136

Moisture content + SD

(%)
13.48 £0.28
14.68 +0.06
1433 £0.10
13.75 +0.69

13.69 +£0.38
14.78 +£0.08
14.78 £0.04
14.63 +0.26
13.76 £0.15
14.3540.04

1.929
4£0.237
376 +0.114

ﬂﬁﬂﬁ‘

Elasqu W

ENIT:

13.77 £0.24
14.67 +£0.01
15.02 +0.10
14.10 £0.13
14.26 :t0.04.
14.33 £0.08
13.87 £0.06
13.88 £0.09
4 12 +0.04

]aﬂmion'

1000® 77.311 £2.130 2.695 +£0.261 14.89 £0.05
15 64.315+1.178 1.964 +0.091 14.80 £ 0.21

20 51.706 £ 1.062 1.896 +0.089 14.53 £0.14

25 52.386 +2.023 2.074 £0.258 14.52 £0.21

Pure gelatin 0 86.149 +3.839 2.537+0.275 14.16 £0.10
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Table A4 Mechanical properties of gelatin film storaged at 40°C, 75% RH

Maximum stress (N/mm?)

Time
(weeks) | No plasticizer Sorbitol 2% Sorbitol 4% Glycerin 2% Glycerin 4%
0 88.404 + 2.553 |70.371 + 7.563 |75.514 + 3.064 | 69.390 + 7.965|49.931 + 1.200
1 85311 + 3.755 | 71.771 + 1.602 | 69.077 + 2.167 | 69.342 + 3.887| 32.524 + 1.090
2 96.007 + 2.637 | 90.429 + Zkl\ 694 | 74.630 + 1.986| 33.249 + 2.901
4 |97.546 + 0.880 |89.837 * 1.497 | 66. 65.000 + 1.32422.731 + 1.561
")
8 [97.614 + 1.143 215+ 2.383 | 67.697 + 2.458| 21.308 + 0.887
12 91.739 + 1.509 7 | 4 -.-' s 49.591 + 2.036| 15.072 + 0.571
Extension at break (mm.)
Time : A8 3 o
(weeks) No plasticizer “ 1 = “Sorbitol 4 Glycerin 2% Glycerin 4%
0 1265 + 0126 . "-%ﬂ_@ .388 | 2.069 +0.345| 4.145 +0.422
LA \
1 249 + 0.065 & 0.109/} 4 Q4 i\). 1 2.029 + 0.24 | 13.584 + 1.289
PRar
2 243 + 0.077 {/ 0. 1] 2.821 +0.061]14.322 + 1.916
kS
4 2.626 + 0.068 | 2.7 1;:; -065. 3@ 2.791 +0.131]19.902 + 2.029
8 | 2518 + 0037 | 2626 + 0062 | 3917 £.0.844 | 2.856 + 0.053| 21416 + 1.075
e 'I'F —
.
12 2532 # 0.02*_:‘. 2.728 + 0.090 | Mﬁ@ + 0.306} 22.856 + 0.343
Moisture content (%) Y |
Time T i — o
(weeks) No plasticizer _.-‘ j Sorbitol 2% | -[ Glycerin 2% Glycerin 4%
0 1424 + 0.06 ﬁﬂ + 0.13 12&1 004 | 12.02 + 0.07| 11.86 + 0.28 |
- Fa
1 14.15 ﬂoo 29 2.71 ﬂﬁt 0.08 | 12.64 + 0.13
— T 0
2 13.517 :tq'l 005 | 13.05 + 003 | 1261 + 0.16 | 12.12 + 0.01] 12.02 + 0.03
: g _ L "4
4 hListel & W 12,0455 70.059 (113 55 3 13.58 + 0.08
| g 0 M
8 ‘423 + 0.17 | 1356 + 0.15 | 1290 + 0.11 13.70 + 0.37 | 12.98 £ 0.19
12 1449 + 0.12 | 1365 + 0.12 | 1343 + 002 | 13.59 + 0.37 | 14.04 + 0.07




Table A5 Mechanical properties of 35% substitution with Elastigel 2000C®

Maximum stress (N/mm?)
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Time
(weeks) | No plasticizer Sorbitol 2% Sorbitol 4% Glycerin 2% Glycerin 4%
0 66.753 + 4.03 |63.308 + 1.362 | 59.436 + 0.823 [ 58.566 + 1.81 | 40.184 + 0.805
1 74262 + 1.808 | 68.592 + 2.379 |55.282 + 2.234 | 54.708 + 2.652| 39.494 + 1.645
2 77.962 + 1.938 | 68.641 + 3.0-1'}[ g;d . 1.613 | 66.477 + 0.989]25.759 + 0.131
4 71.555 + 1.718 | 64.337 & 2.454 52; : 7 | 54979 + 0.634]| 32.185 + 1.819
%‘_"_ ____#
8 75.950 + 3.144 | 59914 + 2.59 *8.167?2'”1"_' 52.338 + 1.498| 15.324 + 0.749
12 | 74368 £ 0.956 2.803 £+ 1516 | 47.466 +2.243|13.205 + 0.812
Extension at break (mm. —
Time i El
(weeks) | No plasticizer prbito! 2%- : E Shﬂg'itol 4% “Glycerin 2% Glycerin 4%
0 | 2287 + 0.068 124? 252 + 0204 | 1984 +0.117) 2333 + 0.051
= R
1 2.244 + 0.097 0.05 2.007 i\\OWw 1.844 +0.082| 2.257 + 0.043
id ;\. S #
2 2.295 + 0.056 e ( + 05 | 2.142 +0.058| 2.733 + 0.235
A
4 2.234 + 0.064 + 0326 | 2007 % 0. 1.907 +0.033] 2.019 + 0.082
Tt IR TR
8 2244 + 0.091 | 1.674 + 06093 | 2. . 0.039 | 2.021 +0.059| 7.076 + 0.711
7 DA VIR s
12 2.249 * 0.03f_l 1.81 + 0.062 | 2.167 + 0.037 +0.046| 6.426 + 0.470
Moisture content (%) -
Time - , =
(weeks) | No plasticizer | Sorbitol 2% _ Glycerin 2% Glycerin 4%
-4 HLA
0 13.52 £+ 0.01 E.42 + 0.15 | 1233 £ 0.11 1232 + 0.14| 11.37 + 0.14
1 | 1370 ﬂ%l 21 X §03 ) (190%% 0.14| 1165 + 024
1 110
2 1320 +.0.14 | 12.06 + 0.03 | 11.57 + 0.10 | 11.56 + 0.11] 11.57 + 0.11
b =y / '
4 ﬁsj%ﬂ | 034] ha 5 05[111.08 + 032
AL ‘ '
8 1355 + 0.08 | 1258 + 0.19 | 1237 + 0.16 12.31 + 0.27] 1201 + 0.25
12 1332 + 020 | 1244 + 006 | 12.02 + 0.16 | 1236 + 0.04] 1220 + 024




Table A6 Mechanical properties of 25% substitution with Eragel®

Maximum stress (N/mmz)
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Time
(weeks) | No plasticizer Sorbitol 2% Sorbitol 4% Glycerin 2% Glycerin 4%
0 61527 + 2781 | 64539 + 0.647 | 64.020 £ 1.653 |59.400 + 1.094|40.466 + 1.357
1 lea837 + 1611 |70.143 + 2.903 |61.753 + 1.684 | 71.109 +3.701|35.765 + 3.245
2 |79.110 + 1.316 |69.613 + 3.907 ” 4+ 1.625 | 68.988 +2.201]|44.824 + 1.481
e 1'7' | i .
4 |69.160 + 1763 | 73.581 & 1.365 | 68: 56.905 +0.763|27.384 + 1.691
8 |65234 + 1.898 g-r__zsm 46.129 +0:885"| 45.143 + 1.138]10.509 + 1.17
12 70159 + 2915 | 62 Y753 Lr.m Tﬁo?haw +1.739| 15389 + 1276
Extension at break ( A LN . '
Time ';! “\t >'\1_
(weeks) | No plasticizer it 2%, | - Sorbitol4% . | Glycerin2% | Glycerin 4%
0 | 2477 + 0157 | 2:852 087 | 2,521 +0.060( 2.980 + 0.110
17X &
1| 2228 + 0034 | -%14 A}u | 2.457 +0.324| 2.854 + 0.195
2 | 2510 + 0.066 12656 & 2736 +0.080| 2.749 + 0.084
4 | 2203 + 0042 | 24 : 2.672 +0.151| 3.828 + 0.451
8 | 2078 + 0047 | 2460 + 6105 | 2477 +0.123] 9.989 + 0.566
o DAL,
12 | 2324 + 007y |.2%12 £ 0158 2764 £ 0. 2639 +0.127]15.124 + 0.565
Moisture content (%) = ' -
Time 1 3, g
(weeks) | No plasticizer | Sorbitol 2% % | Glycerin 2% Glycerin 4%
= ]
0 | 1443 + 008 | 1312 + 005 | 1258 + 006 | 12.58 + 0.08| 11.75 + 0.20
ol — W
1 | 1374 61 02" ) 2235+ 0.01 | 11.72 = 0.10
1 i1 0
2 | 1380 #0024 | 13.07 + 010 | 1202 + 0.2 | 12.53 + 0.02]12.10 + 030
, g F= aJ
4 4 1221520060 19.957% 0.1 : Imb 1258 £ 040
11 dbld 18K
8§ | 1300 + 008 | 1243 + 012 | 1278 + 008 | 1220 + 041 1214 + 0.7
12 | 1320 + 062 | 1293 + 004 | 1237 + 039 | 1209 + 0.14] 1274 + 049
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Table A7 Mechanical properties of 20% substitution with Elastigel 3000M®

Maximum stress (N/mm?)

Time

(weeks) | No plasticizer Sorbitol 2% Sorbitol 4% Glycerin 2% Glycerin 4%
0 71.603 + 1.923 |68.959 + 1.89 |60.776 + 1.748 | 67.085 + 1.465|36.301 + 0.896
1 78.119 + 1.13 |73.517 + 3.828 | 64.745 + 0.445 | 64.654 + 2.698|44.418 + 1.654
2 73.624 + 2.258 | 68.579 + 1.500 | 56018 + 0.617 | 63.32 + 2.28 |37.444 + 1.645
4 78.968 + 1.612 | 78.139 + 3.2\7}\ 69.492 + 1.232[25.806 + 1.602
8 76.538 + 2.398 | 68. 1.48 3 | 50.18 + 1.035|15.558 + 0.332
12 |72.339 + 3.964 16.196&’56.18 +2.466| 17.781 + 1.408

Extension at break (mm. . ——

Time \) e

(weeks) | No plasticizer , S\&'bitol 4% | Glycerin 2% Glycerin 4%
0 | 2214 + 0012 99 - _iﬂ\ﬁomz 2.471 +0.087| 4.804 + 0.437

3

1 2212 + 0.028 3‘435'&\065 2'{:306 +0.066| 3.296 * 0.284
2 2.073 + 0.016 ' 2309 +0.149] 3.188 + 0.289
4 1.988 + 0.057 2309 +0.073| 845 + 1.159
8 2.141 = 0.085 2.283 +0.052|13.502 + 0.749
12 2.065 + 0.104 V2 2 143 | 2323 + 0.06 [16.976 + 1.514

Moisture content (%) "\ / N

Time N

(weeks) | No plasticizer Sorbitol 2% ' | Glycerin 2% Glycerin 4%
0 1448 + 0.75 ;‘]113.46 + 0.80 | j‘i2.77 + 0.14] 12.09 + 0.29
1 1406 + 008 | 1301 + 0.07 12.69+ 024 | 12.33 + 0.08 12.28 + 0.03
2 | 1386 £0 2% tﬂ r‘nz. wsan ]ﬂﬁt 0.18| 11.55 + 0.23
4 13.54 + 0.01 | 1242 + 0.28 | 12.08 :t&.rﬂ 12.00 + 040 12.06 + 0.18

s {

8 aﬁﬂi @\ lﬂs 2 04 12.19 + 0.05
12 lq$.4l + 001 | 1254 + 007 | 1260 + 0.10 | 12.66 + 0.15| 12.52 + 0.07




APPENDIX C

Table A8 Disintegration time of each capsules at initial time

Capsule Unit
Type 1 3 S 6
Gelatin CP (min) 3.42 3.51
Gelatin dip (min) 531 5.4
E2C (min) 6.07 6.3
Eragel (min) 7.39 8.3
E3M (min) 8.47 10.0
g
Table A9 Disintegrati capsules after | month
wr -" \ .‘\
- [T & !
7% " Capsule Units
Type JZZi A AN " 4 5 6
o bag 40 [Gelatin CP capsule ; . 355 531 5.55
in bag 40 |commercial) 4.03 4.27 4.44
no bag 30 3.09 3.17 3.29
in bag 30 237 254 349
no bag 40 [Dipped gelatin, £6.14 6.57  10.47
in bag 40 e — 0849 1321]  13.57
no bag 30 Y 3.00 424 54 621 112
in bag 30 it 2.01 230 45 412 507 5.8
ho bag 40 [Elastigel 2000 351 5.4 624 72 1536 _ 16.06
in bag 40 [capsules L1 o 528 5.48| 5.57 6.0 6.47
no bag 30 Fﬁ Qjel N ese 42 ) T555 641 949
in bag 30 | WL 0 J4LJ T L, I 1 448 523 537
no bag 40 Eragel%elatin 547 o 7.3 12.4 17.02 42.09 28.45
in bag 40~ ol aN -2 1 = 01102 | 13.35
no bag 3 . 5 38 | o4 LY 735 1255
in bag 30 || 3.3 443 539 617 654  7.33
no bag 40 [Elastigel 3000M°- 8.40 9.50 10200  12.11] 1942  20.10
in bag 40 _[Gelatin capsules 7.05) 824 948 1335 1408  16.43
no bag 30 6.35 729 815 901 1159  12.38]
in bag 30 6.24 632  7.02 74 151  9.07

133



Table A10 Disintegration time of each capsule after 3 months

y

AUEINENINYINS

Capsule Units

Type 1 2 3 4 5 6
no bag 40 |Gelatin CP capsules 24 251 337 437 1012 1121
in bag 40 | (commercial) 2.37 2.5 3.14 3.39 7.08| 8.12
no bag 30 2.00 9 247 301 3.6 43
in bag 30 2380 4307 401 448 633
ho bag 40_[Dipped gelatin DT 2634 3200 3245
in bag 40 _fcapsules Y &2 1006 1521  18.53
no bag 30 Y P.03S= 6.27 6.44 8.39
in bag 30 /) 5SRINT 6.13 6.37 7.42
no bag 40 _[Elastigel 2000C®- 802 2452 265
in bag 40 @ﬁn capsules 100 9.4 218 2133 2545
no bag 30 .2 L 655 7.36 8.15
in bag 30 . 8 621 648 7.1
no bag 40 [Eragel®-gelatin of , 2547 2943 3345
in bag 40_[Capsules ol 1045 1103 1427 1533
ho bag 30 « 1057, 1105 1214 1421
in bag 30 aagf 533 707 930 1124
no bag 40 _[Elastigel 3000M®- 2721 13256 3337 3722 3801
in bag 40 gelatin capsules 2 :_ 38 ;_F..: " 9.50 10.07 10.47 13.24
no bag 30 f‘i P g 3 12.3 14.1
in bag 30 e —— 10.05  10.29

AMIAN TN INYAE
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APPENDIX D

Figure A2 Dial gauge micrometer (Mit Japan, No 2046F)

Figure A3 Pins bar
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Figure A5 Hard capsule dipping II™ (STREC, Chulalongkorn University Thailand)
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