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Appendix |

Composition and Preparation of Acetate Buffer pH 4.5 + 0.1
pH 4.5 £0.1
Sodium acetate 0.1 N 33.5 ml
Acetic acid 0.1 N 66.5 ml

Mix the required amount of these solution together.

Sodium acetate 0.1 N
(CHI Na)

Dissolve sodium acetate powder 8.204 g in purified water then adjust to
the final volume of 1000 ml.

Acetic acid 0.1 N

Disperse glacial acetic acid 6.005 g in purified water, adjust to the final
volume of 1000 ml.
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Appendix Il
Preparation of Gel Bases
Poloxamer 407 Gel

A weighed amount of poloxamer 407 was slowly added to cold mixture
(~ 5°C) of glycerin and bronopoiw in acetate buffer about 2/3 of the formula.
This dispersion was then placed in a refrigerator to ensure complete dissolution.
Eventually, a clear and viscous solution was formed and transformed to gel state
when the solutions was later stored at room temperature.

Hydroxyethyl Cellulose Gel

The hydroxyethyl cellulose gel was prepared by scattering hydroxyethyl
cellulose powder in hot mixture (~ 80-90°C) of glycerine and bronopoKR) in
acetate buffer about 2/3 of the formula with gentle stirring using a stirring rod
until they were clear and uniform.

Hydroxypropyl Methylcellulose Gel

The hydroxypropyl methylcellulose gel was prepared by dispersing
hydroxypropyl methylcellulose powder in hot buffer (~80°C) in small
increments with continuous stirring until a white smooth paste was formed.
Cold mixture (~ 4°C) of glycerin and bronopoiw in acetate buffer about 2/3 of
the formula was added to the paste immediately to form a clear gel.
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Appendix Il
Stability Data of Clindamycin Hydrochloride Gel.

Stability Data of Clindamycin Hydrochloride in Poloxamer 407 Gel at Joel-
Davis Condition.

Time (Days) Concentration3 (mg/g)
0 9.8922 £0.4452
12 10.6044 + 0.0562
48 9.8527 +0.2800
63 9.9260 + 0.2484
18 10.3622 +0.2609
107 9.6965 + 0.2057
135 10.0661 + 0.1342

a: Mean £ SD, ( = 3)

Concentration = 9.9957+2.5903 X 10'4 time ;r2 = 0.0014
In(concentration) = 2.3015+2.8979 x 10"5time ;r2 = 0.0018
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The Concentration vs Time Plots of Clindamycin Hydrochloride in Poloxamer 407 Gel at
Joel-Davis Condition.
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Stability Data of Clindamycin Hydrochloride in Hydroxyethyl
Cellulose Gel at Joel-Davis Condition.

Time (Days) Concentration3 (mglg)
0 9.8806 £0.2812
12 9.8697 + 0.0571
33 10.5310 £ 0.4463
18 10.2415 + 0 0947
63 10.1535 £ 0.1377
8 10.2985 + 0.4619
107 10.1864 £ 0.3646
135 10.7477 + 0.2657

a:Mean+ SD, ( =3

Concentration
In(concentration)

9.9686 + 4.5382 x 10-3 time ;r2 = 0.4943
2.2995 + 4.4219 « 10-4 time ;r2 = 0.4964



The Concentration vs Time Plots of Clindamycin Hydrochloride in Hydroxyethyl Cellulose
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Stability Data of Clindamycin Hydrochloride in Hydroxypropyl
Methylcellulose Gel at Joel-Davis Condition.

Time (Days) Concentration3 (mg/g)
0 10.6102 £0.0598
12 10.0952 + 0.2705
33 10.6988 £ 0.2311
48 10.5310 + 0.2550
63 10.0213 £ 0.2165
18 '10.2634 + 0 2041
107 9.9617 + 0 1345
135 10.7566 £ 0.3016

a:Mean+ SD,( =3)

10.3880-3.4815 x 10-4 lime ;r2 = 0.0025
2.3404-3.6802 x 10"5:ime ;r2 = 0.0030

Concentration
In(concentration)
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Stability Data of Clindamycin Hydrochloride in Poloxamer 407
Gel at Ambient Temperature.

Time (Days) Concentration3 (mg/g)
0 9.6350 £ 0.4452
28 11,3339 £ 0.0593
39 10.6990 + 0.1156
66 10.7629 + 0.2019
95 10.6892 + 0.2620
122 10.7618 £ 0.3361

a :Mean + SD, ( =3)

Concentration

10.3770 + 46231 x 10-3 time ; r- = 0.1421
In{concentration)

2.3368 + 4.6742 x 10°4time ;12 = 0.1568



The Concentration vs Time Plots of Clindamycin Hydrochloride in Poloxamer 407 Gel at
Ambient Temperature.
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Stability Data of Clindamycin Hydrochloride in Hydroxyethyl
Cellulose Gel at Ambient Temperature.

Time (Days) Concentration3 (mg/g)
0 9.8806 £0.2812
28 11.0109 + 0.1300
39 10.7929 £ 0.1583
66 10.6849 + 0.3266
05 10.3928 + 0.6506
122 11,3317 £ 0.4684
a:Meanzt SD,( =3)
Concentration = 10.3065 + 6.4422 x 10"3time ;r2 = 0.3322

In(concentration) = 2.3322 +6.0830 x 10-4time ; » = 0.3310
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Stability Data of Clindamycin Hydrochloride in Hydroxypropyl
Methylcellulose Gel at Ambient Temperature.

Time (Days) Concentration3 (mg/g)
0 10.6102 £0.0597
28 10.9722 + 0.0087
39 10.8012 + 0.0423
66 10.2363 +0.0656
05 10.3049 + 0.1947
122 10.6020 + 0 1036
a:Mean+ SD, ( =3)
Concentration = 10.7559 - 2.8814 x 10*3time ;12 = 0.2120

In(concentration) = 23752 -2.7185 x 10-4time ;12 = 0.2112
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The In(concentration) vs Time Plots of Clindamycin Hydrochloride in Hydroxypropyl
Methylcellulose Gel at Ambient Temperature.
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APPENDIX IV

In Vitro Release Data of Clindamycin Hydrochloride Gel.
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Gelling Agent: Poloxamer 407, 18% |/
Membrane: DuraporeW; Thickness: 0.132 mm.; Pore size: 0.45 micron
Receiving Medium: Acetate Buffer

Release Run Data

Time (min) Run| Run i Run 1l
T Jh2 - Amount Cumulative Amount Cumulative Amount Cumulative
(mg)  Amount (mg)  Amount  (mg)  Amount
(mg) (mg) (mg)

15 3875 04703 04703 05656 05656 05690  0.5690
45 6.708  0.6124 10821 0.6034 11690 05823 1.1513
5 8.660  0.6255 17081 0.6110 17800 0.6152 1.7665
105 10247 05833 22915 06082 23882 06033  2.3698
135 11619 05511 28427 05471 29253 05701  2.9439
165 12845 06028 34465 06112 35464  0.6157  3.5596
195 13965 05603 40068 05730 41195 05746 41342
225 15000 0.5856 45924 0581 47046 05803 47415
255 15969 05406 51330 05835 52881 05292  5.2437
Steady -state slope

Cumulative Amount 5.0012 5.0090 5.0642
vs T12X 102
(mcg/min"12)
Diffusion
Coefficient X 1o4 8.2832 8.5766 8.4940
(cm2min)

1 0.9964 0.9952 0.9974

= 84513 + 0.1513 %cv = 1.7902
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Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Durapore(® and
Acetate Buffer.
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Gelling Agent: Hydroxyethyl Celulose; 2% |/
Membrane: Durapore®); Thickness: 0.132 mm.; Pore size: 0.45 micron
Receiving Medium : Acetate Buffer

Release Run Data

Time min) Run | Runll Run Il
T J2° Amount Cumulative Amount Cumulative Amount Cumulative
(mg) Amount  (mg)  Amount  (mg)  Amount
(mg) (mg) (mg)

15 3875 03857 03857 05325 05325 04586  0.4586
45 6.708 03875 07714  0.4948 102713 05290  0.9876
75 8.660  0.3512 11226 0.3748 14020 04204 141M1
105 10.247  0.3909 15175 0.3480 17502 0.3925 1.8496
135 11619 03120 18295 03053 20555 03586  2.1682
165 12845 03040 21335 02828 23384 03255  2.4937
195 13965 02654 23989 02318 25702 02996  2.7932
225 15000 02444 26433 02192 27894 02189  3.0122
Steady -state slope

Cumulative Amount 2.3945 2.1975 2.5545
vs T12X 102
(mcg/min "12)
Diffusion
Coefficient X 104 18990 1.5994 2.1612
(cm 2min)

r2 0.9999 0.9998 0.9993

D = 1.8865 +0.2811 %cv = 14.9007



Clindamycin Hydrochloride Release from Hydroxyethyl Cellulose Gel by Using Durapore(
and Acetate Buffer.
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Gelling Agent: Hydroxypropyi Methylcellulose, 3% /
Membrane: Durapore'W; Thickness: 0.132 mm.; Pore size; 0.45 micron
Receiving Medium: Acetate Buffer

Release Run Data

Time (min) Rnl Rnll Rnlll
T o2 Amont Qmulative  Amout Quulative  Amount Curulative

(m) (g) At () Ao

Arourt
380 05648 (i% 0434 0(@ 04450 0(2%0
1668

618 0580 0461 08% 0431  08%81
8600 054 04164 1359 0414 13106
027 0417 - 2085 0374 1698 0378 1688
1619 04r6 2501 0367 2030 0300 2060
P86 04% 3038 088 24758 03U 245
B% 04716 344 0369 2787 03010 28%H
B0 0404 3988 03 3166 00 3185
Steacly -State slope

Curmulative Amount 39084 3215 3368
\s TEX102

(mogimn"1)

Diffusion

Coefficiert 104 52K 3501 37098
(om2min)

12 09988 09972 0904

Ststsinistnials

D = 4.1846 + 0.9649 %cv = 23.05%
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Clindamycin Hydrochloride Release from [lydroxypropyl Methylcellulose Gel by Using
Durapore® and Acetate Buiffer.
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Gelling Agent: Poloxamer 407, 18% |
Membrane: DuraporeW; Thickness: 0.132 mm.; Pore size: 0.45 micron
Receiving Medium: Chloroform

Release Run Data

Time [min) Rnl Rnll Rnll
T we  Avout Quulaive Amout Qumulative  Amount Qunulative

(m) (g)  Amont () Aot

Arout
380 01913 8(4% 01460 0(%20 020% O%él

6/8 02486 0 0819 0420 0210 (04834
8000 02058 0/6/ 0301 0771 02463 0787
0207 026%  0%8 0284 106 0262 1009
1619 066 1280 026 1671 0619 168
285 0210 1518 021% 1507 026% 1583
B 02897 1806 066 1808 040 1782
LOO 029 20064 0204 20087 0310 20971
LA 02609 238 058 232 030 240
Stearly -state Slope
Curmtlative Amount 24350 23006 2402
o

min
Diffusion
Coefficient 104 1%38 1863 1%
(cm2min)
r2 0990 0990 0910

SR ERRa&aH

D = 1.9217+0.0584 %cv = 3.0412
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Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Durapore(k and
Chloroform.
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Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Durapore® and
Chloroform.
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Gelling Agent: Hydroxyethyl Cellulose, 2% |/
Membrane: Durapore(R); Thickness: 0.132 mm.; Pore size: 0.45 micron
Receiving Medium: Chloroform

Release Run Data

Time (min) Rnl Rnll Rnin
T 2 Amount Quulaive  Amot Qumulative Amout Quinulative

(g Amut () Amnt ()

Amourt
380 039% 0%6 03446 0@6 0347 8(%

6/8 037% 0732 036 07192 03019 O
6000 0200 0973 02% 098 0280 094/
0247 019% 11/ 0184 112 01721 10874
1619 0166 13 03l 1208 QM8 127
285 0l 156 0132 140 01 1333
B% 01424 169 048 1%3 010% 14M
Stearly -state Slope

CQumulative Amourt 1558 L1762 10887
\s T1X102

iy

Coefficient x 104 05198 0458 03%6
(cm2min)
* 0990 0996 09997

SeERTI&E

D = 0.4569 + 0.0636 %cv = 139232



Cumulative Amount Release (mg)

Clindamycin Hydrochloride Release from H?{drox¥ethyl Cellulose Gel by Using Durapore(¥
and Chloroform
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Cumulative Amount Release (mg)
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Gelling Agent: Hydroxypropyl Methylcellulose, 3% /
Membrane: DuraporeiRs Thickness: 0.132 mm.; Pore size: 0.45 micron
Receiving Medium: Chloroform

Release Run Data

Time jnin) Rnl Rnll Rinm
T a  Amut Qumulative Amount Quuldive Amount Quulative

(m) ("g) (m)

Anout Amourt Amout
380 02U 0.%)1 03061 Oggl 02431 0.%1
6/06 020 0315 030 064 0.5066

8000 028/ 0RR 03% 087 088 0745
0247 002  0%6 026 1108 0240 0%/
11619 0187 1121 0184 1298 0186 1149
286 0le) 182 012 160 0197 1339
B% 01609 140 018 1688 0167 14870
BO0 0141 1592 0% 18P 0 163
Steatly -state Slope

Qurmulative Amourt 1383 14778 1428

\s Tlix 102

(rugmin -2

Diffusion

Coefficient x Los 06476 0672 06742

(cm2min)
0.9%7 099% 09998

BEReERs&H

D = 0.6657 +0.0156 %cv = 23516



Cumulative Amount Release (mg)

Clindamycin Hydrochloride Release from Ilydroxypropyl Methylcellulose Gel by Using
Durapore® and Chloroform.
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Clindamycin Hydrochloride Release L'rotn Hydroxypropyl Methylccllulose Gel by
Using Durapore() and Chloroform.
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Gelling Agent: Poloxamer 407, 18% |
Membrane: Fluoropore(Rs Thickness: 0.066 mm.; Pore size: 0.5 micron
Receiving Medium: Acetate Buffer

Release Run Data

Tine (i) Rnl Rnll Rl
T 12 Aot Qumildie Amut Qmultive Amout Qumultive

(g () (g At

Anourt Amourt
380 0714 0% 08562 0@2 10453 ]%%8
1063 1133

5077 04 0271 0% 139
616 0% 195 07 L7 08 2188
860 1RG5 35K 0P 2810 LB 3%
00 109 468 108 38 118 450
169 080 5381 096 470 1UF 56
o % B 1.7
Stae S
Omide At 6954 67801 69780
v TIXI0

e

Coefficient x 104 161612 52%5% 161200
(cm2min)
09988 0997 099%3

SRRRAEG8H

D = 158513 +0.5075 %cv = 32016



Cumulative Amount Release (mg)

Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Fluoropore® and
Acetate Buffer.
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Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Fluoropore® and
Acetate Buffer.

Cumulative Amount Release (mg)
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Gelling Agent: Hydroxyethyl Ceiulose, 2% /
Membrane: Fluoropore®); Thickness: 0.066 mm.; Pore size: 0.5 micron
Receiving Medium: Acetate Buffer

Release Run Data

Time!'min), Rnl Rnll Rnlll
T W2 Aot Qmigie Avowt Qumidive Aot Quildive
() Amunt () Amut  (rg) Ao

380 09466 0(%6 10784 l(g%d 1138 1@8

68 085 13211 0862 1%6 081% 198
8600 0638 2460 068 2624 06083 25647
10247 05647 30166 0580 35514 0462 30500
11619 05000 3527 05314 3688 0480 3539
286 04612 380 042 41290 0468 40018
3% 04613 4401 040 4600 04719  44%
500 04623 487 0404 50115 04% 4872
Stearly-state slope

Currulative Arount 3 36666 34837

\s TI2X102

(roymn 12

Diffusion

Coefficiert 104 43383 44526 4303

(cm2min)
09987 099% 09992

BERRRSE

D = 4.7280 + 0.2401 %cv = 50783
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Clindamycin Hydrochloride Release from Ilydroxyethyl Cellulose Gel by Using Fluoropore®
and Acetate Buffer.
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Clindamycin Hydrochloride Release from IIydroxgethyI Cellulose Gel by Using Fluoropore
and Acetate

uffer.
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Gelling Agent: Hydroxyethyl Methylcellulose, 3% /
Membrane: FluoroporedQ; Thickness: 0.066 mm.; Pore size: 0.5 micron
Receiving Medium : Acetate Buffer

Release Run Data

Time(mn) Rml Rnll Rnm
T R Amnt Qmidive Aot Qmidive Avowt Qumulaive

. (m Amt (g Amut (1) A?wnt
380 0520 0@0 0531 0@1 06025 0.%5
68 07086 1236 074 1306 0667 128
8600 07407 1972 Q7L 201% 0628 1840
027 07466 27178 06973 27159 0600 24349
1619 06870 3408 07171 3430  050% 29
R85 0678 406 061 40mL 0579 3522
B% 06007 4603 0584 46035 06ML 41683
BOO 0630 53B 0% 5166 0M0F 4700
Steacly state slope
CQuulative Arourt 550 49869 5260
\s TIOX107
(eghin 1)
Diffusion
Coefficient x 104 01531 8238 9176
(cm2mn)

2 09982 09992 0994

REERRcSH

D = 8.8533 +0.5344 % cv = 6.0363



Cumulative Amount Release (mg)

Clindamycin Hydrochloride Release from Hydroxypropyl Methylcellulose Gel by Using
Fluoropore(® and Acetate Buffer.
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Cumulative Amount Release (mg)

Clindamycin Hydrochloride Release from Hydroxypropyl Melhylcellulose Gel by
Using Fluoropore® and Acetate Buffer.
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Gelling Agent: Poloxamer 407, 18% /
Membrane: Fluoropore w ; Thickness: 0.066 mm.; Pore size: 0.5 micron
Receiving Medium: Chloroform

Release Run Data

Time min) Rnl Rnll Rn.
T wz Mmoot Qunulative Amourt Quulative  Amount Curulative

() () Amout ()

At At
35 0580 (1%6 O 058 0

678 0568 06000 L1194 05607 11080
8600 04107 - 1487 0433 167 0469 156
0247 0304 188 03 192 04097 1976
11619 032 228 0X10 232 038 2313
286 03148 2551 034 26587 0B 2666
B% 02816 28067 0289 286 083 2%H
BOO 024% 3068 026l 3197 059 3288
B9 0240 3263 0257 34U 0248 3466
Steacly -state slope
Qumultive Amout 2468 25042 2601
{3

min+y
Diffusion
Coefficient 104 20154 20710 2245

(cm2min)
0999 09999 0998

SRR ERRASGH

D = 21116 +0.1174 %cv = 55618
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Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Fluoropore(§ and
Chloroform.
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Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Fluoropore® and
Chloroform.
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Gelling Agent: Hydroxyethyl Cellulose, 2% /
Membrane: Fluoropore”; Thickness: 0.066 mm.; Pore size: 0.5 micron

Receiving Medium: Chloroform

Release Run Data
Time (mn) Rnl Rnll Rinm
T . Aot Qurulaive Aot Qumulative Amount - Quimulative

(") (m) () Amout

Arourt Amourt
380 05197 0%7 0481 0‘2@1 04823 0(233

odrr 0202 07409 0188 0674 0184 0663
6/06 0I5/ 0946 0M63 0807 01% (088
(46 0B 108 017 0%4 0% 09710
040 024 16 0% 1180 029 11909
% 0186/ 14 0185 13 0% 13
227 0198 1600 0247 1592 0188 158
B4 0162 18w 0164 17% 0lh 1738
“or 01 206 0187 193 0182 1900
A0 BAY 0180 2% 0169 2102 0182 2002

Steatly -state slope

BEEESsS&EsHs
5
&

Qunmlative Amount 15015 1539 148
\s TI2X102
(mogimin-m)
Diffusion
Coefficient x 104 0.7467 0.78% 0.7404
(om2mn)

12 09%4 09970 09%2

D = 0.7575+0.0244 %cv = 3.2167
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Clindamycin Hydrochloride Release from H drox¥ethyl Cellulose Gel by Using Fluoropore(
and Chloroform.
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Clindamycin Hydrochloride Release frodeC ?rOX}/ethyI Cellulose Gel by Using Fluoropore®
and Chloro

orm.
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Gelling Agent: Hydroxypropyl Methylcellulose, 3% /
Membrane: Fluoropore™); Thiclcness: 0.066 mm.; Pore size: 0.5 micron
Receiving Medium: Chloroform

Release Run Data

Timme (in) Rnl Rnll Rnin
T 2z Arot Qumulative  Amout Qumulative Amount Qurulative
(g Amut () Amnt () At

385 0402 0(282 05140 O(EE?O 04450 O(ZEO

o477 0250 0608  020% 07174 0243  066%
6 02 035 030 183 0230 0%
047 0206 110 0282 1315 0%l 128
0% 0249 139 0248 1%3 0198 14106
pa7 0224 1538 04 1797 0184 150
B4 01763 1786 019 196 01 17
uor 0k 183 01813 2099 0199 19U
B4R 01789 2060 0L 221% 01947 2178
Steacly -state slope

Cuulative Amount 15922 15806 1593
\s TF2X102

(mogmin1)

E%ion

Coefficient x 104 083% 08274 0837
(cm2mn)

2 09994 0990 09938

SEREES885

D= 0.8356 +0.0071 %cv = 0.8464
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Clindamycin Hydrochloride Release from 1Iydroxypro?yl Methylcellulose Gel by Using
Pluoropore( and Chloroform.
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Gelling Agent: Poloxamer 407, 18% |
Membrane: Nylon 66; Thickness: 0.149 mm.; Pore size: 0.45 micron
Receiving Medium: Acetate Buffer

Release Run Data

Time (Mm) Rnl Rnn Rmill
T iz Amout Qmulaive  Amot Quulative Amount - Qunulitive

(m) () Amnt () Ao

Anout
380 0839 0%9 066% 0@6 06919 O(ggﬁ

6/8 084 1750 Omrl 1467 074% 145
8600 Q77 2497 0912 2239 O077d 2615
10247 0848 33 088 302 086 30001
11619 07619 40974 Om0l 3783 080 3800
28 07683 486/ 07019 4572 0788 4563
B 079 5606 0729 5311 0768 531
BOO 073% 636 066 600% 0725 608%
Steacly -State slope

Quulative Amourt 6.7780) 05643 6.7400
\§ T17x 102

Gt

Coefficient x 104 523 1428 15045
(cm2min)
0990 0999 099%

ENEERET&H

D = 148298 + 0.5261 %cv = 3.5609



Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Nylon 66 and
Acetate Buffer.
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Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Nylon 66
and Acetate Buffer.

Cumulative Amount Release (mg)
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Gelling Agent: Hydroxyethyl Cellulose, 2% /
Membrane: Nylon 66; Thickness: 0.149 mm.; Pore size: 0.45 micron
Receiving Medium: Acetate Buffer

Release Run Data

Tire (vin RNl RNl Rnll
T 3 Amut Quuigtive Avot Qurulative Amout Qumulative

(m) (g)  Amut ()

Amourt Amourt
3813 07589 0%9 08089 0(%9 08637 ({%

6/08 0/ 158 078% 195 08063

8600 O/ 2614 05087 2172 066 237
0247 0668 292 052  26%7 0488 2810
1619 050/ 3407 0486 3182 038 33M
P86 056 393 04 3l 0528 386
B% 0536 4559 05413 4224 0438 484
KOO 0459 A%18 0401 465 05H 439
Steacly State slope

Qurulative Amount 41615 4301 4283
\s Twx 102

(rgmin”1)

Diffuson

Coefficient . 104 0137 6.2934 914
(om2min)

12 0991 0998 09%3

BEERRcIsH

D = 5.9835 +0.2840 %cv = 4.4762



w —

o

c
O W~ L N WL W WL & W W
L =, . e | e M e e L\ RN
T ¥ v L

Cumulative Amount Release (mg)

—

Clindamycin Hydrochloride Release from Lydroxyethyl Cellulose Gel by Using Nylon 66
and Acetate Buffer:
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Cumulative Amount Release
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Clindamycin Hydrochloride Release from 1lydroxyethyl Cellulose Gel by Using
Nylon 66 and Acetate Buffer.
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Gelling Agent: Hydroxypropyl Methylcellulose, 3% /
Membrane: Nylon 66; Thickness: 0.149 mm.; Pore size: 0.45 micron
Receiving Medium: Acetate Buffer

Release Run Data

Time (mn) Rnl R Rnlll
T vz Amount Qumlative Amout Qumulative Amount Quimulative

(m) (g) Amut (g Amut

Amount ( (
3808 085 0@ 085% 0@5 08131 08l

6/08 06888 1M3 0700 162 0733 L5
8600 0706 22509 060 228 0618 2162
0247 0/m0 3000 0700 29 07009 284
1069 0788 3/ 0677 3612 0718 35744
286 074 A7 068 4% 07U 429%
B% 07141 528 0664 4919 0695 4930
BoO 05834 582 06688 5677 06634 56U
Steacly -tate Slope

Curmtlative Amourt 60746 h8140 &%)

St Elal=

Coeficert. 14 D21 1147 114677
0 095 094 0%

D = 117040+ 04485 Y%cv = 38324



N
1
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6T - - - . |
A\
ol |
£ °7 ey |
(1
T . L . e ol N l
R =
E‘) I s ey __,4_/ ,:_;I'Y;/f;;'_:".vl'/.:/_ N e N

nC 2¢——= = :;__ P e e -
e l‘
0 €F . t + + - t !

0 50 100 150 200 250
Time (min)

—D- Runl Run Run Il



139

Gelling Agent: Poloxamer 407, 18% |/
Membrane: Nylon 66; Thickness: 0.149 mm.; Pore size: 0.45 micron
Receiving Medium: Chloroform

Release Run Data

Time (mn) Rnl Rnll Rinin
T 12 Aot Qumlave  Amount Qumulative Amount - Qumulative
() Aot () Amnt () Anut

(
W um w0 om Ok

6708 0330 06464 03109 06218 0340 06064
86600 03710 10074 0367 098 03B3 QUL
10247 0400 1464 03B 1318 0360  LI7
11619 0346 1716 03B 1608 0B5H 162
286 0367 2187 0316 190 0319 194
B& 00 24107 088 22337 0290 22933
BOO 03B 2732 03002 2539 08Hh 2588
X Lo 0200 3050 0002 284 0% 284
Steacly -state slope
Cuulative Aount 27453 2559 2621
Vs TI2X102
(mog/min 12
Diffusion
Coefficient .. 104 24%1 21467 22833
(om2mn)

1 09976 09962 0.9990

BEERRTSE

D = 23107+ 0.1757 %cv = 7.6029
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Clindamycin Hydrochloride Release from Poloxamer 407 Gel by Using Nylon 66 and
Chloroform.
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Gelling Agent: Hydroxyethyl Cellulose, 2% |
Membrane: Nylon 66; Thickness: 0.149 mm.; Pore size: 0.45 micron
Receiving Medium: Chloroform

Release Run Data

Tirre (min) Rnl Rnll RnH
T 2 Aot Qmigive Amwt Qmigie Amort Quuldive

() At (i) ()

' Amourt Amourt
380 053% (grg%%} 0.704 ?_(93% 0730 (i%

6708 04%7 1033 (6%l 06118

860 036 148 045 14 0308 LR
0247 038 1726 038 20648 03% 20077
1619 0243 1%09 0281 239 066 238
R85 058 2297 02F 2998 050 26183
B% 0216 2413 0200 289 028 28466
B 02047 2640 0246 30665 0220 306%
B% 0200 2800 0197 322 028 32%
Steacly -state Slope

Curmulative Arourt 1% 20 2073
\s TIX102

(egmin -7

Diffusion

Coefficient 104 1263 1467 1473
(om2mn)

12 0999 09999 09999

SRR dsH

D = 13713 +0.0933 %cv = 6.8069
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Cumulative Amount Release
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Gelling Agent: Hydroxypropyl Methylcellulose, 3% /
Membrane: Nylon 66; Thickness: 0.149 mm.; Pore size: 0.45 micron
Receiving Medium : Chloroform

Release Run Data

Time! min) Run | Run II Rim ni
T PV2 Amount  Cumulative = Amount Cumulative Amount Cumulative
(mg) Amount  (mg)  Amount  (mg)  Amount
(mg) (mg) (mg)

15 3875 05077 05077 05645 05645 04843  0.4843
45 6.708 04763 09840 ~ 05154 10799  0.4402  0.9245
IR 8.660 03721 13561  0.3798 14597 0.3362 1.2607
105 10247 03132 16693 03214 L7811 0.2773 1.5380
135 11619 0.2968 1.9661 02881 20692 02720 18100
165 12845 02630 22291 02539 23231 02644  2.0744
195 13965 02344 24635 02410 25641 02291  2.3035
225 15000 02416 27051 02254 27895 02162 25197
255 15969 02199 29250 02047 2.9942 _ i
Steady -state slope

Cumulative Amount 2.1500 2.1045 2.0725
vs TI2X 102
(mcg/min ‘1)
Diffusion
Coefficient x 104 15310 1.4668 1.4226
(cm 2min)

2 0.9994 0.9999 0.9999

D = 14735+ 0.0545 %cv = 3.6992
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Clindamycin Hydrochloride Release from Hydroxypropyl Methylcellulose Gel by Using
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Cumulative Amount Release

Clindamycin Hydrochloride Release from Hydroxypropyl Methylcellulose Gel by
Using Nylon 66 and Chloroform.
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Appendix V
Details of Some Excipients
Bronopol(R)

Bronopolw is a water-soluble antimicrobial preservative that is especially
effective against Pseudomonas species. Activity can be demonstrated against
Gram-negative bacteria, Gram-positive bacteria, yeasts, and fungi. Bronopol<
Is considered a formaldehyde-releasing antimicrobial agent. It has been used as
an effective preservative at concentration of 0.01-0.02% in various cosmetic,

toiletry, household, and pharmaceutical formulations over the past 16 years
because of its high activity.

Br
hoch?2-C-CHOH
no?
Molecular weight : 200
Synonyms :BNPD, 2-Bromo-2-nitro-I, 3-propanediol,2-Bromo-2-
nitropropane-I,3-diol, Myacide BTXDnyxide 500<*>

Bronopol™ is a white or almost white crystalline, gawder with a faint
characteristic odor. Its melting point is approximately C. BronopoUR) is
readily soluble in water and polar organic solvents. It is effective over a wide
PH range.

Hydroxyethyl Cellulose 4000 (HEC)

Hydroxyethyl cellulose is a partially substituted 2-hydroxyethyl ether of
cellulose.

(C1H215¢)n

Cellosize and Natrosol are two trade names for hydroxyethyl cellulose. It
is a light tan, white, yellow-white powder, practically odourless, hygoscopic
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agent. It is soluble in cold or hot water, forming colloidal solution. Variation in
pH between about 2 and 12 have little effect on the viscosity of the solutions. It
can be used with a wide variety of water-soluble preservatives. Hydroxyethyl
cellulose solutions tolerate salts except sulfates and especially aluminium salts.
Strong acids and alkalies are undesirable. Hydroxyethyl cellulose is an effective
film former, binder, thickener, stabilizer and dispersant in shampoo, hair sprays,
neutralizers, creams, gel and lotion. The concentration to be used is dependent
on the solvent and molecular weight of the grade used.

To prepare solution of hydroxyethyl cellulose, the dry loose material is
sifted into water at 65°C, agitating continuously. Allow to set overnight in a
refrigerator.

Hydroxypropyl Methylcellulose 4000 (HPMC)

Hydroxypropyl methylcellulose is a cellulose hydroxypropyl methylether.
506-(CIHOGRCHE 5

Hydroxypropyl methylcellulose is an odorless, tasteless white or creamy-white
fibrous or granular powder. It is soluble in cold water, forming a viscous
colloidal solution, insoluble in alcohol, ether and chloroform but soluble in
mixtures of methylalcohol and methylene chloride. The solution of HPMC is
stable at pH 3.0-11.0. It is incompatible in the extreme pH conditions and with
oxidizing materials. HPMC can be used as a film-former, thickening agent,
protective colloid, emulsifying agent, suspending agent and stabilizer.

Aqueous gels are formed on heating, the gel point ranges from 50 to
90°c, depending on the grade. Addition of small amounts of water-immisible
solvent, such as ethanol and the glycols, raises that gel point (Swarbrick, 1988).
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Poloxamer 407

Poloxamer is a series of nonionic polyoxyethylene polyoxypropylene
copolymers (A-B-A block copolymers) with the following chemical structure.

CH3
H0-(CH2CH20)a(CH2CH-0)b(CH2CH20)aH

The other name is Pluronic®) F-127 is one of the Pluronic series that
have average molecular weight of 12500. The composition of this copolymer is
70% | polyoxyethylene and 30% /  polyoxypropylene. It is the most
efficient gelling agent in the series. A distinguishing property of poloxamer is
that it can be liquified by merely lowering their temperature without
concomitant loss of product integrity. Also, it can be reversed to their original
consistency.  Therefore it is called as "thermoreversible gel” that is, they gel
with heating and melt with cooling. One of the advantages of a reversible gel
product is that it can eliminate any air bubbles which may have been
accidentally incorporated during the processing.

Poloxamer gels have many characteristics favorable for use as artificial
skin, which is helpful in treating third-degree bums. These gels mimic mucous
and are optically clear, which make them suitable for opthalmic drug delivery
(Swarbrick, 1988).



Physicochemical Characteristic of Poloxamer Series

Physical Characteristics
Poloxamer  Trade Name ~ Molecular ~ POE/kg  POP/kg  HLB at25°

Weight
188 F-68 8350 17.96 359 29.0
238 F-88 10800 17.86 3.61 28.0
288 F-98 13000 18.77 3.62 215
333 P-103 4950 8.08 10.91 9.0
334 P-104 5850 10.60 9.23 130
335 P-105 6500 11.69 8.31 150
338 F-108 14000 18.29 3.86 21.0

407 F-127 12500 15.68 5.36 22.0



Appendix VI
Physicochemical Properties of Synthetic Membrane

Durapore(R)
Polyvinylidene Difluoride

These polymers are consisted of saturated hydrocarbons in which
hydrogen atoms have been replaced with fluorine. Polyvinylidene difluoride is
resistant to most inorganic acids and bases. Among the organics, nearly
complete resistance is shown to aliphatic and aromatic hydrocarbons, alcohol,
acids and chlorinated solvents. Strongly polar solvent such as ketones amines
and esters cause partial solvation. They exhibit good resistance to oxidizing
agent and the halogens.

Durapare® membrane (HVLP04700) is a hydrophilic membrane with
0.45 micron pore size, 47 mm diameter. Water flow rates, which are milliliters
per minutes per cm2of filtration area at 20°C with a differential pressure of 0.7
kg/cm2, are 35. Typical porosity is 75%. Bubble point pressure is 1.45 kg/em2
Bubble point pressure is the pressure required to force air through the pores of a
water-wet membrane.

FluoroporeW
Polytetrafluoroethylene (PTFE)

Polytetrafluoroethylene is a highly crystalline, orientable polymer. The
PTFE consists of lingar -CFZCF2 chains. It is extremely resistant to attack by
corrosive reagents or solvents. Only alkali metals, either molten or dissolved in
liquid ammonia, attack the polymer, presumably by removing fluorine atoms
from the chain. The polymer 15 completely unaffected by water. Water
absorption is zero. Its electrical and mechanical properties do not change for
long internal (months) at temperature as high as 250°C. The polymer is not
hard but slippery and waxy to the touch, and has a very low coefficient of
friction on most substances.
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Fluoropore® membrane are polytetrafluoroethylene bonded to high-
density polyethylene to improve handling. These membrane are hydrophobic
and can only be used with gases or nonagqueous fluids unless prewet with a low-
surface-tension fluid such as methanol.

FluoroporeW membrane (FHUP04700) is 0.5 micron, pore size, 47 mm
diameter. Methanol flow rate is forty milliters per minutes per cm2 of filtration
area at 20°C with a differential pressure of 0.7 kg/cm2 The 85% typical
porosity and 0.49 kg/cm2 bubble point pressure.

Nylon 66

Nylon has heen accepted as a generic term for synthetic polyamides. The
nylons are described by a numbering system which indicates the number of
carbon atoms in the monomer chains. Amino acid polymers are designated by a
single number, as Nylon 6 for polycarprolactam. Nylons from diamines and
dibasic acids are designated by two numbers, as Nylon 66 for the polymer of
hexamethylenediamine and adipic acid.

[N-(CH26N-C-(CHA4C-L
H H

Nylon 66 (polyhexamethylene adipamide) is characterized by a
combination of high strength, elasticity, toughness and abrasion resistance. The
solvent resistant is good; only phenol, cresol and formic acid dissolve the
polymer at room temperature. They are essentially unaffected by lubricants,ils,
fuel.

The permeability of nylon membrane to drug is not that exhibited by a
porous membrane, nor that of many polymeric membranes. Nylon is relatively
impermeable to small molecules and ions, such as water, urea and sodium
chloride, but many less polar, higher molecular weight, unionized species, as
well as such ionic compounds as cetyl-, dodecyl-, and ethylpyridinium bromides
and sodium napthalene sulfonate diffuse readily through Nylon membrane.



VITA

Miss Pavena Wongtrakul was bom on 18th June 1967, in Bangkok,
Thailand. She got Bachelor of Science in Pharmacy in 1989 from Faculty of
Pharmaceutical Science, Chulalongkom University, Bangkok, Thailand. She
had worked as a teacher at Vithayaral Satharanasuk, Chonburi after graduation
for two years. At the present, she has studied for the Master Degree in
Pharmaceutical Sciences at Chulalongkom University from 1992,



	REFERENCES
	APPENDICES
	I COMPOSITION AND PREPARATION OF ACETATE BUFFER
	II PREPARATION OF GEL BASES
	III CHEMICAL STABILITY DATA OF CLINDAMYCIN HYDROCHLORIDE GEL
	IV IN VITRO RELEASE DATA OF CLINDAMYCIN HYDROCHLORIDE GEL
	V DETAILS OF SOME EXCIPIENTS
	VI PHYSICOCHEMICAL PROPERTIES OF SYNTHETIC MEMBRANES

	VITA

