CHAPTER IV

RESULTS AND DISCUSSION
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The plots of nifedipine concentration versus absorbance in
the medium of EtOH:PEG 400 (1:1) in Table 2, showed_a linear
relationship with the correlation coeffient of 0.9997. The calibration curve
of nifedipine after regression analysis was illustrated in Figure 11. The

analysis of nifedipine in this investigation was leased on the measurement



Table 1

Physical Appearances of Nifedipine-Pluronic F-127 Gels

Containing Various Concentrations of Surfactants

35

5% Chlorhexidine Diacetate

Preparations Clarity Air Bubble | Rigidity
0% ( Control ) + - +
1% Brij 35 A e
3% Brij 35 . P
5% Brij 35 " #
1% Tween 80 - +
3% Tween 80 . +
5% Tween 80 . o3
1% Dioctyl Sodiug " iy
3% Dioctyl Sodiu | - 4
5% Dioctyl Sodium S@lfo Eﬁx:z’v i | - as
1% Sodium Lauryl _._,-.:”_ 2k . e
3% Sodium ryl Sulf: —__ . +
5% Sodium R N
1% Benzalkonium ‘Chlonde - +
o s Y] | Wﬁl'] k) ;
5% Benza%omum Chloride +
ARART TR -
| 3% Chlorhexidine Diacetate +
+ - +

a clarity

b air bubble :

C

rigidity

(+) =

¢

(+)

1l

transparent, (-) = translucent
with, (-) = without

rigid, (-) = liquefied

T1320230%




Table 2 Calibration Data of Nifedipine in 1:1 Ethanol : PEG 400 at 332 nm.

Concentration Absorbance Inversely Estimate % Theory
(meg./ml.) _ Conc. (meg./ml.)

0.00 20000 A 000 100.00
10.01 99.19
20.02 102.05
30.03 99.19
40.04 98.48
50.05 100.19
60.06 101.21

i .
70.07 "“"* ‘ 99.50
£ Mean 99.98
':r‘ 8,7 1.0935
. %C.V. 1.0938

AN SNENT.

b Inverscl’lEstimatc Concentr@tion = (Absorbance + 0.00009166)/0.01402

- RS AT BeIAR B R B 1)

d %CYV. = (5.D./Mean) x 100
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of absorbance value at 332 nm. The concentration of nifedipine was then

calculated by using equation from calibration curve.

Amount of nifedipine and percentage labeled amounts of all

preparations of nifedipin own in Table 3. In this study,

nifedipine gel witho red with other formulations
as control. The averag o release versus time profile
of preparations ¢ pown in Table 4 to 9 and
Figure 12 to 17 ontrol preparations with

no surfactants pre release about 33%.

From Tab *'f 3 ifedipine release from the
preparations containin ', W 8 33.35% at 24 hours. The
preparations contammg 3-%;-4@"5 ij 35 released nifedipine at 24

nifedipine release“?ﬂ 4 hour . ns_ontaining of 1%, 3% and
5% W/W Tween 80‘were 34.42%, 3 .43 and 37.39% respectively. These

percencasefo b R 3 HAB) quq QMR Green 0, had no

statistically :ygmﬁcant differenees from th control (P > 01) The effect
o U L O Y SR Yk, 1 o
cffect on the permeatton of naloxone [Aungst, B. J., Rogers, N.J., and
Shefter, E., 1986]. But, naproxen was enhanced the percutaneous
absorption by Tween 60 [Chowhan, Z.T. and. Pritchard, R., 1978]. The
skin penetration rate of chloramphenicol was increased by Tween 80 at
concentrations of 0.5% and 1%, but at lower concentration caused a slight
reduction [Aguiar, A.J. and Weiner, M.A., 1969]. The mode of action of

nonionic surfactants was the ability to partition into the intercellular lipid



Table 3 Amounts of Nifedipine and % Labeled Amounts of Nifedipine Preparations

Preparations

Amount of Nifedipine

% 1abeled Amount

0% ( Control )

100.91 %(1.05)

1% Brij 35 (0.15) 102.31 (1.52)
3% Brij 35 100.82 (1.28)
5% Brij 35 ) 100.53 (1.13)
1% Tween 80 101.04 (0.98)
3% Tween 80 99.87 (1.34)
5% Tween 80 100.63 (0.75)
99.79 (0.88)

102.01 (1.43)

100.31 (1.19)

1% Sodium Laury#-Sull 100.30 (0.88)
3% Sodium Lauryl ﬂl 100.91 (1.23)
© 100.50 (0.65)

1% Benzalkonim Chlonde 10. 09I-r(0 (I)9I) | 100 87 (0.85)
AR GRART 0] |90 Vo) |
5% Benzalkomum Chlonde 10 09 (O. 08) 100 91 (0.82)
1% Chlorhexidine Diacetate 10.01 (0.11) 100.14 (1.09)
3% Chlorhexidine Diacetate 9.98 (0.09) 99.80 (0.87)
5% Chlorhexidine Diacetate 10.05 (0.14) 100.53 (1.39)

a = Mean (SD.) (n=3)




Table 4 The Average Percentage of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Brij 35

Time Perc ) ipine Release’

(hr.) 0% - % 5%
05 | 026°038) (0. | “0.25) | 046 (0.09)
1 0.91 (0.28 ) ‘ ) 1.45 (0.10)
15 1.71 (0.2 9 4 ) | 245 (0.14)
2 248 (0.16 (o7 ) | 333 (0.14)

£ s
3 4.05 (0.13) F1 (043 4020,(013) | 511 (0.13)
4 537 (0.10) oiﬁ 34l o 11) | 6.65 (0.10)
5 606 (0.09) | 706 71 (0.10) | 8.96 (0.08)
6 | 798 (. & Gt 19y, | 9.99 (0.07)
8 | 1003 (0. : 12.80 (0.05)

10 12.95 (0.09'm 14.38 (0.10) 14.91 (0.10) 15.66 (0.07)

12 15«,2ﬂ(llﬂ)ﬁ#%.ﬂ ﬂ(?)l Wﬂ‘(ﬂ?ﬂ F 18.22 (0.07)

14 1717 ﬂ0.09) 18.57 (009) 19.12. (0.08) 20. 79 (0.06)
F

« RN R4 1973 b)) ooo

18 253 (0.07) 23.50 (007) 25.91 (0.10) 28.08 (0.07)

20 25.46 (0.08) 27.09 (0.06) 30.14. (0.09) 31.70 (0.05)

22 29.05 (0.09) 30.36 (0.05) 32.53 (0.09) 35.25 (0.03)

24 33.67 (0.07) 33.35 {005) 36.39 (0.08) 38.79 (0.05)

a = Mean (S.D.) (n=6)

b = (Amount of Drug in Receptor Medium)/(Amount of Drug in Preparations)x100



Table 5 The Average Percentage of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Tween 80

Time ifedipine Release

(hr. ) 0% 3% 5%
0.5 026 (09810, . 0.44 (0.19) 041 (0.12)
1 0.91 i 0.10) | 133 (0.06)
15 | 1714 52, (0.11) | 250 (0.06)
2 2.48 ©.11) | 339 (0.06)
3 4.05 R (0.14) | 4.93 (0.02)
4 537 (040) ; (0.10) 6.71 (0.01)
5 6.06 (0.09) [ 68 806 (0.09) | 8.01 (0.02)
6 7.98%( "1 001 ©0.05) | 961 (0.03)
8 | 10034009 | 1081 (O = 007) | 1256 (0.03)
10 | 1295 9o 09) 13.56 (0.02) 0.07) | 15.13 (0.03)

» | AngA: lﬂﬂﬁfw YT | oo

ﬂil7 (0.09) 18‘58 (0.01) 20.38 (0.0S)u 19.30 (0.02)
ammm Bb6145) D AHEIRG) poer 000
22.53 (007) 24.54 (0.01) 26.49 (0.06) 26.46 (0.05)
29 25.46 (0.08) 28.41 (0.02) 29.85 (0.08) 30.84 (0.04)

22 29.05 (0.09) 31.91 (0.03) 33.78 (0.06) 33.78 (0.03)

24 33.67 (0.07) 34.42 (0.01) 37.34 (0.06) 37.39 (0.03)

a = Mean (S.D.) (n=6)



Table 6 The Average Percentage of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Sodium Lauryl Sulfate

42

a
ifedipine Release

Time k
(hr.) 0% HW 3% 5%
05 | 026 (0.38 039 (032) | 030 (0.10)
1 0.91 (0 ,.(031) | 1.04 (0.13)
15 | 171 034) | 233 (0.14)
2 2.48 029) | 3.48 (0.09)
3 4.05 0.19) | 6.07 (0.10)
4 5.37 5 (0.12) | 827 (0.10)
5 6.06 (0.09) 817 (0.13) | 1037 (0.08)
6 7.98 0.13) | 13.06 (0.08)
8 | 1003 @12 | 1754 0.05)
10 | 12.95 (0 12.10 (0.15) 16.25;}](0.12) 2175 (0.08)
12 lﬂﬁﬂ)é}? wﬂ ﬂui’ w Eﬁﬂlﬁ 25.04 (0.10)
14 | 1797 (0.09) 1% 16 ©17) | 2171 @ 10) | 2829 (0.08)
€ (AP (30 1481 ) 29 A §) Bho oo
18 1 2253 (007) | 2260 ©14) | 27.07 009 | 3491 (©.05)
20 | 2546 (0.08) | 24.02 (0.14) | 3105 (0.07) | 3791 (0.05)
22 | 2905 (0.09) | 26.86 (0.14) | 3456 (0.04) | 4049 (0.04)
24 | 3367 (007) | 2871 (0.11) | 3651 (0.04) | 42.88 (0.02)

a = Mean (S.D.) (n=6)
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Table 7 The Average Percentage of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Dioctyl Sodium Sulfosuccinate

Time

(hr.) 0% 3% 5%

05 | 026 (0.3% 6 (0.27) 0.45 (0.19)

1 091 (C 0.16) 1.21 (0.23)

15 | 171 @ 0.16) | 197 (0.22)
2 2.48 0.16) | 277 (0.22)
3 | 405 40201 p I\ hiho1e | 427 ©21)
4 5.37 ©a0) | 572 015 | 572 (0.20)
5 6.06 -',;;.:‘.; 6.98 (0.18)

6 7.98 (4. 1€ (0.10) 8.56 (0.16)

-
L)

8 10.03 (@
]

10 12.95 (0709)

0.09) 11.17 (0.19)

13.87 (0.11) 14.50m(0.07) 14.77 (0.14)

‘;wg WH ﬂ‘%’w ﬂﬂ] ﬂlﬁ 18.00 (0.14)

14 17.%7 (0.09) 19.99 (0.12) 21.31 (0.11) 22.10 (0.12)

F="%
@ TR 795 149 | FR BAE Yot on
18 | 2253 o7 | 2539 0.08) | 2804 (009) | 2058 (0.12)

12 1

20 25.46 (0.08) 28.53 (0.08) 31.31 (0.08) 33.75-"10.11)

22 29.05 (0.09) 33.52 (0.04) 34.07 (0.06) 37.57 (0.10)

24 33.67 (0.07) 36.21 (0.04) 37.49 (0.05) 41.27 (0.06)

a = Mean (S.D.) (n=6)
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Table 8 The Average Percentage of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Benzalkonium Chloride

Nifedipine Release®

Time
(br. ) 0%
05 | 026
1 0.91
15 | 17
2 2.48
3 4.05
4 537 (040)/
5 6.06 (0.09
6 7.98%(04
8
10 | 1295 mw)
12

%W?ﬁ@m

20

22

24

VL

.17 (0.09)

22.53 (0 07)
25.46 (0.08)
29.05 (0.09)

33.67 (0.07)

14.64 (0.13)

20‘27 (0.14)
B 040)
2375 [0.13)
27.82 (0.14)
30.52 (0.14)

32.76 (0.14)

ey

3% 5%
©0.06) | 055 (031)
0.10) | 187 (0.18)
L(0.10) | 3.6 (0.21)
0.06) | 430 (0.20)
005 | 670 (0.21)
©0.10) | 907 (022)

8.54 (0.10) | 11.49 (0.18)
3054(0.10) | 13.47 (0.16)
= 09) | 17.32 (0.17)
©0.06) | 2145 (0.17)

) | 2507 (0.15)

2159 (006) 27.95 (0.15)
g%ﬂo’qqa E‘;z.25 (0.15)
2671 (0.07) | 35.85 (0.14)
28.12 (0.07) | 38.81 (0.14)
32,14 (0.08) | 4246 (0.11)
3579 (0.06) | 47.17 (0.14)

a = Mean (S.D.) (n=6)
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Table 9 The Average Percentage of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Chlorhexidine Diacetate

Time ifedipine Release

(hr. ) 0% 3% 5%

0.5 0.26 (0.38 (0.33) 0.46 (0.20)

1 0.91 \\ ©.18) | 131 (0.11)
15 | 171 Q20 B 0 \\ 0(0.08) | 2.16 (0.10)
2 2.48 540 \\\ 009) | 297 (0.09)
3 405 (0. \

‘, \ (0.09) 4.29 (0.07)
‘(0108 5.39 (0.10) 5.48 (0.07)

6.49 (0.09) 6.70 (0.07)

4 537 (0.1Q8

5 6.06 (0.09)

]

6 7.08 @ 1000 768 (0.0¢ 92 (0:11) 7.72 (0.06)

X0 11) 9.92 (0.06)

8 10.03 *of

lb 12.95 (OEQ)
= g Anp e | o e

14 1797 (0.09) 16. 23 (0.09) 16.07 (0.11) 15.32 (0.07)

< RPERENI0 K9 ) TR BAG e oo

18 i 22.53 (0.07) 20.65 (0.07) 19.86 (0.17) 19.37 (0.06)

12. 33@0 10) 11.84 (0.05)

12.36 (0.08)

20 25.46 (0.08) 22.44 (0.08) 21.59 (0.17) 21.25 (0.08)

22 29.05 (0.09) 25.76 (0.09) 23.38 (0.16) 23.29 (0.05)

24 33.67 (0.07 28.06 (0.09) 2648 (0.18) 26.21 (0.05)

a = Mean (S.D.) (n=06)
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Figure 12Il Percent Release - Time Profile of Nif;iipine - Pluronic F-127 Gel

Containing Various Concentrations of Brij 35
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Containing Various Concentrations of Dioctyl Sodium Sulfosuccinate
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Figu;é 161 Percent Release - Time Profile of Nifedipine - Pluronic F-127 Gel

Containing Various Concentrations of Benzalkonium Chloride
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% Drug Release
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Figure 179 Percent Release - Time Profile of Nifedipine -‘l-’luronic F-127 Gel

Containing Various Concentrations of Chlorhexidine Diacetate
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phases of the stratum corneum, which increased fluidity in this region and
presumably reduced diffusional resistances. In this study, because it was
in vitro study, thus there was on effect on the skin of surfactants. The

enhancing effect did not obtain in this study.

From Table 6, th e of nifedipine release from the

preparations containing ryl sulfate was 28.71 at 24

hours. The prcparatl W/W sodium lauryl sulfate

released nxfedlpme 4 .88% respectively. There
was no statistically 1% W/W sodium lauryl

sulfate and the co 0.01). there were statistically

ind 37.4 he " reparations containing

5% W/[W dioctyl se ium sulfosuccinate relcasedaifedipinc 41.27%. There

‘was no stati 3% W/W dioctyl
sodium sulﬂpccma s mm;;vnt; preparatlo;t](ﬁ> 0. 01) There was
statmqw nfa' qxﬁ § ons and the
preparations containing my W Wmver,aﬂhere was no

statistically significant difference between 3% W/W dioctyl sodium

sulfosuccinate and 3% W/W sodium lauryl sulfate preparation (P > 0.01).

The alkyl sulfates were the most widely studied anionic
surfactants, which could penetrate and destroy the integrity of the stratum

corneum [Hadgraft, J. and Guy, R.H., 1989]. Similar to this study, sodium
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lauryl sulfate enhanced the penetration of naproxen [Chowhan, Z.T. and
Pritchard, R. 1978.], chloramphenicol [Aguiar, A.J. and Weiner, M.A.,
1969] and naloxone [Aungst, B. J., Rogers, N.J., and Shefter, E., 1986].

From Table 8, the percentage of nifedipine release from the

preparetions containing 1% \ ’, /W benzalkonium chloride were
32.76% and 35.79% respectively. Jséparations containing 5% W /W

_J

ighest percentage of drug

release in this study ignificant difference between

the control and the (P < 0.01).There was

no statistically signi e, betwi arations containing 1%,

§%W/W chlorhexidme diacetate (P > 0.01).

¢ o u
B AN EITANELL)
Tﬂjé)g‘ll :J :ﬂ releas us t rofiles were shown
(1
in TaﬂcW}T a ﬁﬁjﬂlrﬁ ﬁ Zrieﬂrm ﬁ’rg release rate
constant, plots of .released -drug amount versus time and released drug
amount versus square root of time were compared. Linear regression was

used to determine the coefficients of determination (r2) which were then

compared as shown in Appendix B.

The results indicated that the coefficients of determination

which were nearest to 1 were obtained from plots of released drug amount
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Table 10 The Average Amount of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Brij 35

Time Amount of Nifddinins Relousd, {300}
(hr. ) 0% 5%
05 | 052 (0.38 025) | 093 (0.09)
1 1.82 (0.28 / v 0.15) | 2.90 (0.10)
15 | 3410 0.10) |  4.90 (0.14)
2 495 (O 6.66 (0.14)
3 8.11 (0. 0.13) | 1021 (0.13)
4 | 1074 (0.10 ©.11) | 13.29 (0.10)
5 | 13.20 (0.09) 15.42 (0.10) | 17.92 (0.08)
6 | 159510 : ( 19.97 (0.07)
8 | 2006 (09) | S 46610.40) | 2561 005) |
10 | 2590 (OE) 28.76 (0.10) 29.81@).10) 31.32 (0.07)
| . ‘ﬁ ﬂﬁ ﬁﬂ%’ . mﬁ&ﬁ . 36.48 (0.07)
14| 351009 [ 3712 009 3890 (008) | 4158 (00)
RN 7 BN T B oo
18 Y| 4506 0.07) | 4699 (0.07) | 51.82(0.10) | 56.16 (0.07)
20 | 5094 (0.08) | 54.17 (0.06) | 60.27 (0.09) | 63.41 (0.05)
2 | ss10009 | s 0.05) | 65.05(0.09 | 70.50 (0.03)
24 | 6733(0.07) | 6671 (0.05) | 72.77 (0.08) | 77.59 (0.05)

a = Mean (S.D.) (n=6)



Table 11

The Average Amount of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Tween 80

Time ”f’ e Releasca( mg./sq.cm.)

(hr.) 5%

0.5 0.52 (0 0.89 (0.19) 0.83 (0.12)
1 1.82 (O (0.10) 2.66 (0.06)
1.5 3.41 (00 L .5104,(0.11) 5.00 (0.06)
2 4.95 @fl6 6.7 (0.11) 6.77 (0.06)
3 8.11 (0 (0.14) 9.86 (0.02)
4 10.74 (0.1€ D9 (0.10) 13.42 (0.01)
5 13.20 (0.09) | 136! 6.13 (0.09) 16.02 (0.02)
6 15.95+0.10 13 (0. 8,64 .05) 19.22 (0.03)

| | —
8 | 20.0640¢ 6.0.07) | 2512 (0.03)
10 | 2590 @09 | 27.12 (0.02) 30.12 (0.07) | 30.26 (0.03)
‘a L
12 | 1 | 01) 6:074Q. 35.40 (0.01)
AREIVTEN INETTNT
14 35141 (0.09) 3736 0.01) | 4076 (0.05) 38.59 (0.02)
=

@ (1A § BRI\ IR B 000
187 | 4506 007) | 49.08 0.01) | 52.98 (0.06) 52.92 (0.05)
20 | 5094 (0.08) | 56.82(0.02) | 59.70 (0.08) 61.69 (0.04)
22 58.10 (0.09) | 63.81(0.03) | 67.57(0.06) | 67.57 (0.03)
24 | 67.33(0.07) | 68.84 (0.01) 74.68 (0.06) 74.79 (0.03)

a = Mean (S.D.) (n=6)




Table 12

The Average Amount of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Sodium Lauryl Sulfate

a .
ipine Release ( mg./sq.cm.)

Time Amount of 5
(hr.) 0%
0.5 0.52 (0.38 ‘
1 1.82 (0.28 /
1.5 3.41 (0.2€ '
2 495 (0
3 8.11 (0.
4 10.74 (0.1Q
5 13.20 (0.09)
6 15.95 ( 10
8 20.06
10 25.90 (OE)
12 | 30:62%0. ,ﬁ“ ‘
14 3541 (0.09) 34. 32 (0.17)
QRN 1
18 ‘“ 45.06 (0.07) 45.21 (0.14)
20 50.94 (0.08) 48.04 (0.14)
22 58.10 (0.09) 53.71 (0.14)
24 67.33 (0.07) 57.43 (0.11)

5%

9 (0.32) 0.60 (0.10)
2:35.(0.31) 2.09 (0.13)
4.67 (0.14)

6.97 (0.09)

12.14 (0.10)

0 (0.12) | 16,54 (0.10)
1634 0.13) | 2074 0.08)
003 (9.13) | 26.13 (0.08)
©h2) | 35.09 (0.05)
32.5(330.12) 43.50 (0.08)
‘ 50.09 (0.10)
43141 0.10) | 56.58 0.08)

54.14 (0.09)
62.10 (0.07)
69.12 (0.04)

73.01 (0.04)

1nemggeos

" 69.83 (0.05)

75.81 (0.05)
80.98 (0.04)

85.77 (0.02)

a = Mean (S.D.) (n=6)




Table 13
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The Average Amount of Nifedipine Release from Pluronic F-127 Gel

Containing Various Concentrations of Dioctyl Sodium Sulfosuccinate

Amoun "'n |

Time
(hr.) 0%

0.5 0.52 (0

1 1.82 (Q

1.5 3.41 @

2 4.95 @16
3 8.11 (C

4 10.74 (0.10
5 13.20 (0.09)
6 15.95

8 N

10 25.90 (t

. ‘

* | A
14 35.41 (0.09)
18" | 4506 (0.07)
20 50.94 (0.08)
22 58.10 (0.09)
24 67.33 (0.07)

2773 (0.11)

39.‘80 (0.12)

QRAAN PR

50.78 (0.08)
57.06 (0.08)
67.05 (0.04)

72.41 (0.04)

a
Jifedipine Release ( mg./sq.cm.)

’VFBW’W 7

3% 5%
0.72 (0.27) 0.90 (0.19)
(0.16) 243 (0.23)
(0.16) 3.95 (0.22)
28.(0.16) 5.55 (0.22)

8 (0.14) 8.53 (0.21)

143 (0.15) | 11.44 (0.20)
13.63 021) | 13.96 (0.18)
1£0.10) | 17.12 (0.16)
M’J 22.35 (0.19)
0.07) | 29.55 (0.14)

-1? 36.01 (0.14)

42,61 (0.11) | 44.20 (0.12)
’3%%‘)6})&3( P62 ©.12)
56.09 (0.09) | 59.16 (0.12)
62.63 (0.08) | 67.51(0.11)
68.14 (0.06) | 75.14 (0.10)
74.98 (0.05) | 82.53 (0.06)

a = Mean (S.D.) (n=6)
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The Average Amount of Nifedipine Release from Pluronic F-127 Gel

Time Amount of,Nifedipine Release’ ( mg./sq.cm.)

(hr.) 0% 3% 5%
0.5 0.52 (0.38 986 (0.06) 1.11 (0.31)
1 1.82 (0.28 12 | 58113 (0.10) 3.75 (0.18)
1.5 3.41 (Q 1570 14) 0.10) 6.31 (0.21)
2 4.95 (048 @25) | I\ 16 94006) | 860 (0.20)
3 8.11 (0. .18 075 (0.05) | 13.41 (0.21)
4 10.74 (0.1G \\ 510100 | 18.14 (0.22)
5 13.20 (0.09) 7.08 (0.10) | 22.99 (0.18)
6 15.95 Q.10 1 0.10) | 2694 (0.16)
8 20,06 (09 S0 | 3464 0. 17)
10 | 25.90 (009) 32.5@(0.06) 42.89 (0.17)
S a0 e
14 | 3541009 | 4034 0.14) ;3.17 0.06) | 5591 (0.15)
QRFEEN T RN ) INBAG s 015
18] 4506 0.07) | 5149 (0.13) | 53.42 (0.07) 71.70 (0.14)
20 | 5094(008) | 5563(0.14) | 5624 (007) | 77.63 (0.14)
22 | 5810009 | 61.04 (0.14) | 6428 0.08) | 84.93 (0.11)
24 | 6733(007) | 6551(0.14) | 7159 (0.06) | 9435 (0.14)

a = Mean (S.D.) (n=6)



Table 15 The Average Amount of Nifedipine Release from Pluronic F-127 Gel
Containing Various Concentrations of Chlorhexidine Diacetate
Time Amount of ine Releasea( mg./sq.cm.)
(hr.) 0% 3% 5%

0.5 - 0.52 (0.38 I~ 0.45 (0.33) 0.92 (0.20)
1 1.82 (0.28 58 (0.18) 2.61 (0.11)
1.5 3.41 (020 2.(0.08) 4.33 (0.10)
2 4.95 (Qd6) 1 (0.09) 5.94 (0.09)
3 8.11 (0.48 (0.09) 8.57 (0.07)
B 10.74 (0.1G 0.78 (0.10) 10.96 (0.07)
5 13.20 (0.09) 12‘2.98 (0.09) 13.40 (0.07)
6 i5. 95 Q. 0.11) 15.43 (0.06)
8 .11) - 19.83 (0.06)
10 25.90 ( 24.71 (0. 08) 24.6670.10) 23.68 (0.05)
B ﬁ)ﬂﬁ VRN R | 7o
14 3541 (0.09) 32. 4‘5 (0.09) n32.15 (0.11) 30.63 (0.07)
) [R50 [§ B0 | IR E 22 000
18"I 45.06 (6.07) 41.29 (0.07) | 39.72 (0.17) 38.73 k0.06)
20 50.94 (0.08) 44.89 (0.08) 43.19 (0.17) 42.50 (0.08)
22 58.10 (0.09) 51.52 (0.09) 46.77 (0.16) 46.58 (0.05)
24 67.33 (0.07) 56.13 (0.09) 52.96 (0.18) 52.42 (0.05)

a = Mean (S.D.) (n=6)

N
0
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Amount (mg./sq.cm.)

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00

10.00
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25
Time (hr.)
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Figure lg Amount Release - Time Profile of Nifedipine - Pluronic F-127 Gel

Containing Various Concentrations of Brij 35
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Amount (mg./sq.cm.)
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Fxgure 19 Amount Release - Time Profile of leedlpme Pluronic F-127 Gel

Containing Various Concentratxons of Tween 80
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Figure 20 Amount Release - Time Profile of lecdlplne Pluronic F-127 Gel

Containing Various Concentrations of Sodium Lauryl Sulfate
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Amount (mg./sq.cm.)

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00 W
20.00

10.00

]
1

0.00

25
Time (hr.)
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Figure 21Il Amount Release -‘;‘I“ime Profile of Nifedipine - Pluronic F-127 Gel

Containing Various Concentrations of Dioctyl Sodium Sulfosuccinate
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Amount (mg./sq.cm.)
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Figure 22! Amount Release - Time Profile of Nifedipine - Pluronic F-127 Gel

Containing Various Concentrations of Benzalkonium Chloride
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Containing Various Concentrations of Chlorhexidine Diacetate
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versus time. The coefficients of determination of amount drug release time
profile of nifedipine showed that the release kinetics of nifedipine from
various preparations of Pluronic F-127 gels studied were found to be zero-

order kinetics.

The drug release. was obtained from the slope of

the plots of released d as shown it Table 16. The

influence of types an tra onsmmts on nifedipine release

y varison of drug release rate

‘ \\\ es and concentrations of

\\ \ factants as the control,
\}

rate constants were

constants of nifedi

There was n fstically. & 1t difference between control
and preparations containing all c ions of Brij 35, Tween 80 and
chlorhexidine - atistically significant
differences were B¢ ‘preparations containing

certain concentratlon} of dioctyl sodlum sulfosuccinate, sodium lauryl

sulfate and ﬁlwﬂa wﬁm WIEI r] ﬂ .j
o P &8 ‘i@daﬂm B § B Toeen 30

three c%ncentratlons. 1% 3% and 5%W/W, did not enhance the rate of the
drug release. Aguiar, A.J. and Weiner, M.A. (1969) found that, at the
concentrations of 0.5% and 1% of Tween 80 increased the skin
penetration of chloramphenicol, but at lower concentrations caused a slight
reduction. Similar to the study, Tween 20 had no effect on the permeation

of naloxone [Aungst, et.al. 1986].
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Table 16 Release Rate Constants of Nifedipine from Various Preparations

a
Release Rate Constant

Preparations
(mg)/(sq.cm.)(hr)
0% ( Control ) 2.66 (0.19)
1% Brij 35 2.71 (0.14)

3% Brij 35 P ; 293 (0.25)
5% Brij 3 AR 300 (0.15)
1% Tween80 N 2.85 (0.04)
3% Twee 3.01 (0.18)
5% Tween § & 3.00 (0.11)
1% Dioctyl Sédiun Sul 297 (0.15)
3% Diocty] Sodium Suifosic 3.16 (0.22)
5% Diogty ' . 346 (0.29)
1% Sodit Lt ¥ 244 ©.13) -
3% Sodiurt ‘uryl Sulfate 310 (0.14)
a Y,
1% Benzalkonium Chloride h.‘ 2.80 (0.17)
| | ]
o P Bepboiinchibad | 117 1) V1 £) 25 4o
'Y 59, Benzalkoninm Chioride - 3.88 (0.25)
1% Chlorhexidine Diacetate 229 (0.20)
3% Chlorhexidine Diacetate 2.16 (0.38)
5% Chlorhexidine Diacetate 2.16 (0.20)

a = Mean (S.D.) (n=6)
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Table 17 Comparison of Rate Constants of Nifedipine Release from Various

Concentration of Surfactants with Control, Using Student's t-test.

Preparations t- value Statistical
N ( calculated ) Significance
1% Brij 35 : “ 0.460 N
3% Brij 35 . —1.045 N
5% Brij 35 W[ e N
1% Tween 80 . ‘ " N
3% Tween 80 N
5% Tween 80 v e N
19 Dioctyl Sodiim Sulfofuadiita e, N
3% Dioctyl Sodium S s 3.857 N
5% Dioctyl Sodi 3 S
1% Sodiu "’m—* N
3% Sodium Lauryl Sulfate S
e a

i i waiDnin] s
1% Bealalkomum Chlonde -l N
RARIASH LN TN Y »
% Benzalkomum Chloride 5.065 S
1% Chlorhexidine Diacetate 2.955 N
3% Chlorhexidine Diacetate 2.659 N
5% Chlorhexidine Diacetate 4.001 N

t ( table ) = 4.032
S = Significant at P < 0.01
N = Not Significant at P > 0.01
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Anionic surfactants, 3%, S%W/W of sodium lauryl sulfate, and
5%W/W of dioctyl sodium sulfosuccinate enhanced the release rate
constants. However, there was no statistically significant difference
between 3%W/W sodium lauryl sulfate and 3%W/W dioctyl sodium
sulfosuccinate (P > 0.01). It was indicated that the high concentrations of

sodium lauryl sulfate and di sulfosuccinate enhanced the rate

ncentration, S%W/W of
onstant (P < 0.01). The
zalkonium chloride had no
(P > 0.01). In contrast,
L enhance the release rate
reduce the rate constant.
4 ificant difference among the
;:;=;3%J lorhexidine diacetate

O surfactants might be

partially explained f{l at the high concentratlon of benzalkonium chloride

- mcompﬁw qq&mm HAIE B e dieceate wa
9 W'mﬂﬂim UAIANYAY

The rate” constants of nifedipine release from preparations with
surfactants were plotted versus concentration in Figure 24 to 29. As
shown from slopes of the correlation in Table 18, it seeméd that the
increase of concentration of dioctyl sodium sulfosuccinate, sodium lauryl
sulfate and benzalkonium chloride trended to increase release rate constant

of nifedipine. While increased concentrations of Brij 35 and Tween 80 had
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Figure 21 Effect of Concentration of Brij 35 on Nifedipine Release Rate Constant

(=)

Plot: of Rate Constant versus Concentration of Brij 35.
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Flgure 25 Effect of Concentration of Tween 80 on Nifedipine Release Rate Constant

(]

Plot of Rate Constant versus Concentration of Tween 80
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Figure 26 Effect of Concentration of Dioctyl 'Sodxum Sulfosuccinate on Nifedipine

Release Rate Constant. Plot of Rate Constant versus Concentration of

Dioctyl Sodium Sulfosuccinate
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* Figure q27 Effect of Concentration of Sodium Lauryl Sulfate on Nifedipine
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Release Rate Constant. Plot of Rate Constant versus Concentration of

Sodium Lauryl Sulfate



4

1 B
T r

ﬂuIEI’JVIzH'VI?W El’lﬂ‘ﬁ s

Con%entratxon ( %W/W )

ﬂﬁﬁa\iﬂ‘imﬂﬁﬂﬂmﬁﬂ

PP Ap—

Figure 28 Effect of Concentration of Benzalkonium Chloride on Nifedipine

o

Release Rate Constant. Plot of Rate Constant versus Concentration of

Benzalkonium Chloride
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Figure 29 Effect of Concentration of Chlorhemdme Diacetate on Nifedipine
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Release Rate Constant. Plot of Rate Co_nstant versus Concentration of

Chlorhexidine Diacetate.
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Table 18 The Correlation between Surfactant Concentrations and

Nifedipine Release Ra

-~

6

- . a ,

Surfactants. | \:\\- oefficient Slope

Brij 35 NN 0.090
Tween 80 , ' 0.065
Dioctyl Sodiu 1fésutcinate 0.148

y -
Sodium Lauryl SdIf: A A 0.241
| F a2 7

Benzalkonium Chloride ﬁf: .' i 0.226
-0.087

Chlorhexid' 0 é;m: ...... J
2 W ;

a = The results obtained frc
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no effect on rate constants. In contrast, it seemed that the increase of

concentrations of chlorhexidine diacetate trended to decrease release rate

constants.

From the results of this study, the surfactants which could
enhanced the amount of nifed age from Pluronic F-127 gels, were
dioctyl sodium sulfos cinate odi uryl sulfate and benzalkonium

chloride. However, i ind a use in transdermal

therapeutics syste potential. For further

studies, irritation | these  surfactants to skin should be

investigated.

AUEINENINYINS
ARIANTUNNINGAY
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