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APPENDIX A

Liquid Crystal Formation from Different Surfactants and Lecithin at Different
Ratios, as Ohserved under a Polarized Light Microscope at 7 Days and 2 Months

Table A.l. Liquid Crystal Formation from Brij®72 (B72), Arlamol®E (A) and Water ( )

Component (Yowiw)

B2 A

5 0 &
0 B
VD &6
N %
SO R
0 &

D 1 ©
0 D
VD @
0N 2D
SON ¢
0 D
N D

5 10 5
0 6
VD B
N 5
SON

Liquid crystal formation

At 7 days At 2 months
@artly fourd @artly found
@artly found not found

not found not found

not found not found

not found, 2 separated [eses nat found, 2 sparaied [esss
not found, 2 separated pheses not found, 2 separated [desss

&ound &iourd
Apartly found Apartly found
Apartly found @artly found

not found not found

not found not found

nat found, 2 separated [eses nat found, 2 separated esss
nat found, 2 separated [eses nat found, 2 seperated esss

found &fourd
&oud Sound
&oud &ound
&oud &ound

&oud @artly fourd



Table A.l. (continued)

Component (%owiw)
B72 A

15 60 25

70 15

20 10 70

20 60

30 50

40 40

50 30

60 20

70 10

25 10 65

20 55

30 45

40 35

50 25

60 15

70 5

30 10 60

20 50

30 40

40 30

50 20

60 10

Liquid crystal formation

At 7 days
&found
-partly found
2 separated phases
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found

& similar to Figure 1in Appendix B

® similar to Figure 2 in Appendix B

At 2 months

~partly found
®partly found
2 separated phases

&found

Apartly found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found
&found

&found

&found
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Table A.2. Liquid Crystal Formation from Brij®72 (B72), Isopropyl Myristate (IPM)
and Water ( )

Component (Yowiw)

B72

5

IPM

88 388838858 83888854888

B8 &S R B8 88 IBENEHA R R

Liquid crystal formation
At 7 days At 2 months
@artly found ~partly found
not fourd not fourd
not found not fourd
notfound, 2 seperated preses ot found, 2 sepereted pheses
not found not found, 2 seperated pheses
not found nat found, 2 sepereted preses
not found not found, 2 separated pheses
not found, 2 seperated preses not found, 2 separeted preses
&iourd &ourd
not found not fourd
not found not fourd
not found not found
not found not found, 2 separated dreses
not found, 2 separated pheses notfound, 2 seperated pheses
not found not found
not found, 2 seperated preses not found, 2 seperated preses
&ound &ourd
&ound, 2 sparated preses. &found, 2 separated preses
not found not fourd
not found not fourd
nat found, 2 separated resss ot found, 2 seperated dresss
&ound &ourd



Table A.2. (continued)

Component (%ow/w)

B2

15

20

DPM

70

80

10

20

30

40

50

60

70

15

70

60

50

40

30

20

10
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Liquid crystal formation
At 7 days At 2 months

not found, 2 separated phases not found, 2 separated phases

not found, 2 separated phases not found, 2 separated phases

&found &found

&found &found
&found, 2 separated phases &found, 2 separated phases
&found, 2 separated phases &found, 2 separated phases
&found, 2 separated phases &found, 2 separated phases

not found, 2 separated phases not found, 2 separated phases
not found, 2 separated phases not found, 2 separated phases
& similar to Figure ].in Appendix B

®similar to Figure 2 in Appendix B
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Table A.3. Liquid Crystal Formation from Brij®72:Brij@721=(3:2) ( ), Arlamol E (A)
and Water ()

Component (Yow/w) Liquid crystal formation
A At 7 days At 2 months
5 0 & not found nat found
0 B not fourd not found
D &6 not found not fourd
0N % nat found not fourd
SO not found nat fourd
0 & not found not fourd
0 1O @ not found not fourd
0 D not fourd not fourd
D @ not found not fourd
0 D not found not fourd
SR ¢ not found not fourd
0 D not fourd not fourd
N 2 not found not fourd
5 10 B &found &ourd
0 6 partly found not fourd
D B not found net fourd
0 5 not found net found
SO R - not found net found
0 5 not found not fourd
0 15 notfound, 2 ssparated phesss nat found, 2 separated esss

& similarto Fgure 1in Appendix B
( similar to Fgure 2in Appendix B
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Table A4. Liquid Crystal Formation from Triethanolamine (T), Oleic acid (O) and

Water ( )
Component (Yow/w)
T 0
5 10 85

20 75
30 65
40 55
50 45
60 35
70 25
80 15
10 10 80
20 70
30 60
40 50
50 40
60 30
70 20
80 10
15 10 75
20 65
30 55
40 45
50 35
60 25

Liquid crystal formation

At 7 days

not found, 2 separated phases
not found
not found
not found
not found, 2 separated phases
not found, 2 separated phases
not found, 2 separated phases
not found, 2 separated phases
not found
not found
not found
®partly found
found (Figure B.3)
*found
*found
not found
not found
®found
?found
®partly found

found (Figure B.4)

"found

At 2 months

not found, 2 separated
not found, 2 separated
not found, 2 separated
not found, 2 separated
not found, 2 separated
not found, 2 separated
not found, 2 separated
not found, 2 separated
not found
not found
partly found
®partly found
«found
not found
not found
not found
not found
found
fcund
®found
®found

not found

phases
phases
phases
phases
phases
phases
phases

phases



Table A4. (continued)
Component (% / )

T
15

Y0

0]

8 B8B B 83

8 8 3

=)

BB 38838 88B

8 8 3 o @

& & 3

B

88 o B & & & &

Liquid crystal formation

AL 7 days
®fourd
“ound
nat found

partly foud

2 Sparaed dess
2 Fpaated [desss
2 separated reses
found (Fgure B.Y),
2 sepaated pdresss

At 2 months
found (Figure B5)
*found
not fourd
found
*found

found (Figure B6)

Tound

found (Figure B7)

found (Figure B)

not found
not found
“found
“found
found (Figure B9)
@ourd
@fourd
not found
not found
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Table A.4. (continued)

Component (Yow/w)

T 0

D D D
0 D
SO ¢
0 0

Liquid crystal formation

At 7 days
*found
*found
@fourd,
2 Separated phesss
@fourd,
2 Separated phesss
* similar to Figure B.3 in Appendix B
®similar to Fgure B.4 in Appendix B
Asimilar to Figure B.5 in Appendix B
A similar to Figure B.6 in Appendix B
0 similar to Figure B.8 in Appendix B

At 2 months
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Table A5, Liquid Crystal Formation from Sodium Dodecyl Sulfate (SDS), Decanol (1)
and Water ( )

Component (Yow/w) Liquid crystal formation
S D ALT days At 2 months
5 1 &% found (Figure B. 10) yfourd
0 B Hound hfourd
D & aound afound
0 % notfoud, 2sepaaedphesss  notfound, 2 separated pheses
0 4 notfound, 2sgaEedesss  not found, 2 seperted pheses
0  FH notfound, 2sepaeedpheses ot found, 2 sperated freses
D 0O ®© Hound hfourd
0 D efound *found
D0 *found sfourd,
2 Sparated esss
o) 50 fourd (Figure B. 13) found (Fgure B14),
2 Separated esss
SO o efourd
2 Separated pesss
0 3 "partly found,
2 separated pheses 2 separated preses
n 2 "partly found, solution
2 Separated esss
) 10 Npartly found, solution
2 separated phesss
02 D D *found tion

.0 50) ®fourd *found



Table A.5. (continued)

Component (Yowiw)

S D

0 D D
L0 L
0 D
0 D
N D

D 0 ©
0 2
O ¢
0 D
D D
0 1

Liquid crystal formation
At 7 days At 2 months
found (Fgure 11) @ourd
found (Fgure B.12) viound, liquefied
¥ound, "partly found,
2 Separaed phesss 2 sepaaed resss
¥foud, "partly found,
2 sparated phesss 2 seperated [esss
"partly fourd, "party fourd,
2 Separated pheses 2 seperated pheses
*found *found
*found ®fourd
"found sfound
®fourd Tound
®fourd “found
~Similar to Hgure B9 in Appendix B
~similar to Hgure B. 10in Appendx B
*similar to Fgure B. 11 in Appendix B
~similar to FHgure B. 12in Appendix B
~Similar to Fgure B. 13in Appendix B

®sinilar to Hgure B. 14 in Appendx B



Table A6. Liguid Crystal Formation from Lecithin and Water

Component (Yow/w) Liguid crystal formation

Lecithin -~ Water A7 days At 2 months

5 50 not fourd not found

0 &0 found (Figure C15) *found

D 0 *found *found

2 0 *found, *found,
milky SUgpenson milky suspesm

10 D *found, *found,
milky suspenson milky sugpenson

*similar to Fgure B 15in Appendix B



APPENDIX B

The Microscopic Pattern under Polarized Light of the Liquid Crystalline
Systems at Ambient Temperature

Figure B.I. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Brij®72:Arlamol®E:Water (15:10:75) at 3 Days.
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Figure B.2. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Brij®72:Arlamol®E:Water (15:10:75) With 5% Trehalose
at 3 Days.

Figure B.3. Photomicrograph from Polarized Light Microscopy Showing the
Hexagonal Structure of Triethanolamine:0Zeic Acid:\Vater (10:50:40) at 3 Days.
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Figure B.4. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of TriethanolamineiOleic Acid:Water (15:50:35) at 3 Days.

< ',

Fa e e 2
Figure B.5. Photomicrograph from Polarized Light Microscopy Showing the
Reverse Hexagonal Structure (Geraghty et al., 1996) of Triethanolamine:0leic
Acid:Water (15:70:15) at 3 Days.
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Figure B.6. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Triethanolamine:Oleic Acic:Water (20:40:40) at 2
months.

AN
. : N % X
TOE S “\\\ N \-\
YN Y3‘1 \“\ A WS

N T, e .
SO

Figure B.7. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Triethanolamine:0Zleic Acid:Water (20:60:20) at 3 Days.



159

Figure BS8. Photomicrograph from Polarized Light Microscopy Showing the

Lamellar Structure of TriethanolaminerOleic Acid:Water (20:70:10) at 2
Months,

Figure B9. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Triethanolaming:0leic Acid:Water (25:50:25) at 2
Months.
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Figure B.10. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of SDS:Decanol:Water (5:10:85) at 3 Days.

Figure B.11. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of SDS:Decanol:V/Vater (20:30:50) at 3 Days.
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Figure B.12. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of SDS:Decanol:Water (20:40:40) at 3 Days.

Figure B.13. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of SDS:Decanol:Water (10:40:50) at 3 Days.
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Figure B.14. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of SDS: Decanol:Water (10:40:50) at 2 months.

Figure B-15. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Lecithin:Water (40:60) at 3 Days.
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Figure B.16. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Brij®72:Arlamol®E:Water (15:10:75) With 6% Sodium
Chloride at 3 Days.

Figure B.17. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Lecithin:Water (40:60) With 10% urea at 3 Days.



164

Figure B.18. Photomicrograph from Polarized Light Microscopy Showing the
Lamellar Structure of Triethanolamine’.Oleic Acid:Water (25:30:45) With 1%
Sodiium Chlorice at 2 Months.



APPENDIX ¢

Saturation Solubilities of Propyithiouracil (PTU) and Triamcinolone Acetonice (TA)
In Different Liquid Crystalline Systems, Observed at 3 Days and 2 Months after
Incorporation of the Drugs

Tablec.I.

System@e /) Structure Solubility Ability
PTU TA
3 days 2 months

RiRT2AlamOREW ey

151075 lamellar 0%
20:10:70 lamellar 03% +
Triethandamine:Oleic
aact\Weter
105045 heegrd  0680%
253045 heegd  110%
1550%5 lamellar 060%
DS Decand:Water
5108 lamellar 020%
203050 lameller 020%
LecthinWater =4060  lanellar 050%
Liposomel sygem lamdlar TabeC3
R crystal

+ = crystals found



Table C.2. Calibration Curve for Assay the Amount of PTU in Liposome in Table C.3
Concentration (pg/ml) 152 304 4.56 6.08 1.60 9.12
Absorbance 0.136 0.276 0.406 0551 0679 0809

y=00887/X-00043 ; R2=09997

Table c.3. The Results of Two Different Methods of Hydration on the Amount of PTU Encapsulated in 1 mL of Liposomal system

Hydration method ~ Amount Pellet Supernatant
inthe  Absorbance  AmountofPTU Mean SD  Absorbance  Amoiint ois== 'Mean D
system (py/mi) (Ugme
(pgml) 1 2 3 1 2 3 1 2 3 1 2 3

Hydrated with distiliée ~ 18% 0423 04% 0476 472 45 52 4%33 3L% 0242 0251 0258 1340 1300 1430 138667 45.09
Wwater
Hydrated with 0.8 mg/ 213333 0452 0458 041 12625 12775 12300 12667 2428 0.769 0820 0802 82 90 3% 83367 2.3

mL PTU dissolved in
distilled water



Table C4. Calibration Curve for Assay the Amount of PTU in Liposomal Pellets in Table C5
Concentration (ng/mL) 152 304 4.56 6.08
Absorbance 0.135 0.280 0.422 0.562

y=0.0963x-00153  ; R2=09997

Table ¢.5. Amount of PTU Encapsulated in Liposomal pellets (0.15 g)
Hydration method Absorbance Amount of PTU ~ Mean
(tig/ml)
1 2 3 1 2 3
Hydratedwith 08 my 0469 0413 0403 502 444 43 460
mL PTU dissolved in
dlistillecl water

1.60
0.712

D

.71

912
0813



APPENDIX D

Effects of Additives on the Formation and Structures of the Liquid Crystalline

Systems, Observed under Polarized Light Microscope

Table D.l. Observed at 3 Days
System  Additives  Cone.  Liquid crystal

(% /) formation+
Brij@2Alad&E Tiehdose 1% uvtangd
Weter (15:10:75) 510 15 partyfound
(FgureB.)) Urea 10% udherged

Ned 133  udagd
610, 136 liquid aysta
found in duster

(FgueB.16)

a-Tocopherol ~ 1.3% undenged

5% partly fourd
10% not found

Tiethandamne  Trehdose 1, 3% undhanged

Oleic adid Wéter 510 1%  uchanged
(10:5040) W% not found
(Foue B3) Urea 10% @changed

NQ 1% udae

%  udagd

a-Tocopherol %0 ®Riraed

5 10% undhenged

Physical appearance+



Table D.l. (continued)

System  Additives  Cone.
© )
Tiehandamne  Tretdose 1,35 10%
Oeic aad W\eter 15 2%
(25:30:45) A%
(*Fgure B.3) Urea 10%
Nedl 1%
o
a-Tocopherol ~ 10P0
1%
Tnethandamne  Tredose 1,35 104
Oeic aad :W\eter 15%
(15:50:35) 2%
(Fogure B4) Uea 10%
Nedl 1%
o
a-Tocopherol 1,3 5%
10, 15%

Liquid crystal
formation®*

undrenged
unchenged

partly found

unchenged
uncherged
not fourd

undherged
"chenged

uncherged
undherged

partly found

underged
underged

partly found

undherged
"chenged

169

Physical appearance*

undhenged
increased iscosity



Table D.I. (continued)

System  Additives
© )
SDecad: Trehdlose

Water (5:10:85) Uea
(Fgue B.10) Nedl

a-Tocopherol

SodunDodecyl  Tretelose

Sufate:Decand:
Water (203050)  Uea
(FogureB .1 Ned
a-Tocopherol
Legithin\ Tiehel
(40:60)
(HgueB.15)
Uea
Ned
a-Tocopherol

Cone.

1%
10%
1%
1%
35%
10%
133 10%
15 20%
10%
1%
o

13 3%
10%

135 10%
15 2%
%
10%
13,5, 10%
15%
13 3%
10%

Liquid crystal
formation+

not fourd
not fourd
not found
ucrenged
partly found
not found
uncherged
uoerged
uncherged

uncherged
not found

undered
underged

undherged
underged

party found
found (Figure 17)

Hound
Hound

undherged
not found

170

Physical appearance*

liquefied,

Increased viscosity
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Table D.I. (continued)
System  Additives  Cone.  Liquid crystal  Physical appearancet

@ [) formation+
Liposomel 9dem Trebdlose 5% udhanged udargd
10% vesdeswith udhagd
innonpeeareding
Urea 10% udhanged udharged
Nedl 1% vesdes with 2 Sepaded phesss
inondeeareding
ot-Tooopherol -~ 1% unchenged undhenged
3% vesides with
innondeeareding
compared to the sysEMwithout the addiive
*similar to Hgure B.3in Appendx B
similar to Figure B4 in Appendix B

#similar to Fgure B 17in Appendix B



Table D.2. Observed at 2 Months

System  Additives  Cone.  Liquid crystal Physical
@ | ) formation® appearance®
Bi@2AlandRE Trehdose o partty found undhanged
Water (15:10:75) Uea 10% partly found unchanged
(FgureB.I) Nedl 6% udhanged udrernged
a-Tocopherol 3o partly found udrengd
Trethandamine: Uea 10% undhenged undnanged
Oeic add W\éter
(10:50:40)
(FogueB3)
Trethandamine:  Tredose 2% not found udranged
Oecadd Weter  Urea 10% undhenged unchanged
(25:30:45) Nedl 1% partly found undharged
(‘ HgueB.3) a-Tocopherol ~ 10% dhanged liquefied
Tnethandamne  Tredose 10% undranged undanged
Oeicaod Weter  Uea 10% undranged unchanged
(1550:35) Nedl 1% undranged undnanged
(Houre B4) a-Tocopherol  13% undhanged undnanged

SOSDecad: a-Tocopherol 1% "dhenged 2 separated esss

Water (5:10:85)
(Foure B.10)
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Table D.2. continued

System  Additives  Cone.  Liquid crystal Physical

@ [) formation* appearance*

SodumDodegyl  Trehdose 2% uchenged ucherged

SufeDecad: Uea  10% urcherged ucherged

Water (203050)  Nadl 1% urcherged urchenged
(Fgue B .1I) a-Tocopherol 3% udaged liquified, aodlesoance of

atocopheral

LeathinWeter  Trehdose 2% udhaged udhangd

(4060) Uea  10% urcharged unchenged

(Figure B.15) NeQ Db urchenged urchenged

a-Tocopherol o uchapd undhengd

Liposomel sgem - Trehelose ™~ 5% uncherged urchanged

Uea  10% urchenged unchenged

aTocopherol 1% undanged undhanged

corpared to the sysemat 3Days

*smilar to Hgure B.3 in Appendix B
~Similar to Hgure B.9 in Appendix B



APPENDIX E

DSC Thermograms of the Liquid Crystalline Systems with Additives and PTU, 3
Days and 2 Months after Preparation,
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Months,



176

2 Peak=-11.35 )
- : i
i
€0 T Peak from -22.85 ]‘t Jl-
to: -1.42 | PR H
| Onset=-13.59 aop !
i J/g = 221.71 o (] i
=z T LI
E i iy .
. [
| .
201 Vi +
=] | 1 i
- ! ! ;
s | | ! i
L T | i
. i Eoa !
{ : | :
0 ! |
| 1
S N ; y e
=70.00 -=0.00 3.00 -20.00 0.0 0.00 £0.00 0.00

(@)
| ———— = HEAT B72: A H 45: 10: 75+40%U (15407510) l
1
i b |
’ 1
I | |
! Peak=—14.34
't' Peak from: -22.85 "'
i to: -2.44
| Onset=-13.67
+ J/g = 204.85 l

L

‘\'—-7‘6.00 00 .00 -40.00 {000 30,00 3,00 000

Temoerature (C)

®
Figure E.2. DSC Thermograms of the Liquid Crystalline Systems Composed of

Brij®72:Arlamol®E:\/Vater (15:10:75) With 10% Urea (a) at 3 Days (b) at 2
Months,



177

—— A T T Eb:‘?’l?i:oﬁoé:i'éz" (08451073 =3
.l Peak=-20.96 3
- 2 » &
]
|
™z . ' Nk
"= T Pear frcm -28.57 ( r'u".

tc: -18.57 y [
Onset=-22.94

i ) :
J/g = £5.06 i f AR / :

£ Seny from—18 !
£z -2.28 I's

Cnsez=-22.27 J\l

= s - /3 48

=]

e

—

< & L

W

RN X N Y N X Ve L R ¥ N X N X e

= HEAT B72: A:H 4E5: 40: 75+0,06gNaC (4154107500)

Peak=—21.32

Peak from -34.42
to: -19.04
Onset=—23.23

Y
»n
e e e e

. J/g = 50.37 Peaw=-5,34
=
£ Peak from: -49.28
to: -4 .66
Onset=-22.23
5 Jig = 223,43

HEAT FLOW
—_— e ——

L

|

el .

B X — o hoo  do0 4.0 %.00 79,00

Temperature (C)

(0)
Figure E.3. DSC Thermograms of the Liquid Crystalline Systems Composed of

Brij®72:Arlamol®E: Water (15:10:75) With 6% Sodium Chloride (a) at 3 Days
(b) at 2 Months.

T A—

.




178

eat 372: At H 15: 10: 75+3,11*2to CO (3151075)
» Peak- 1.62

Peak from: -8.57
to: 5.47

Onset— 1.72

Jig - 246 19

50 T

T s s e e

3 -
|
i 1 »
' L
: M],
-
L (0T B Y M X RS X Tk | RS - 1 R X
Temperature (C)
100
————— = HEAT B72: A H 45 10: 75+3% toco  (4510753%)
Peak= 2.48
B T Ppeak from -8.57
to: 8.57
Onset=—4,32
J/g = 242.73
= T
&
50
=
o
P |
w
-
<
w
-
e L
1 AAJ/L J
\ o r
r | ¢
L ) 250 w0 5.0 0,00 %.00 6.6 75,00

Temperature (C)

(0
Figure E4. DSC Thermograms of the Liquid Crystalline Systems Composed of
Brij®72: Arlamol®E: Water (15:10:75) With 3% a- Tocopherol (a) at 3 Days (b) at

2 Months,



179

30 YTZeo - HEAT T 0 H i0:1j0: 40+iOxiJ " C05040i0T
1 4
Peak=-7 . BL
2.5 T  pesk from -48.57 'L

\
|
|
|
|
i
|
|
|
|
|

te: -32.44
Onset=-46.64
n J/g =-13.63 J_
£ Peax fror: -22.9) !
" Cnse:--‘.s..cé. ! L
= Bt ug =07 i
(=] :
-4 .
w .
5 i
w T
i
\
7.5 ¢t
Peak=~44.43
T 1
I
9 15,5 = =500 40706 33200 3660 40-00 #6700
Temperature (c)
30
——— = HEAT T: 0: H 40; 50: 40+10%XU (10504010) ]
reaxk=-8.04 <I>
25 1 paak from -47.38 T
to: -33.57
Cnset=—45,43
J/g =—10.32
% L &L
~ Peak from: -33.09
to: 1.90
L Onset=-15.66
= ¥ T u/g = 200.50 T
o
=
(e
S L//
w -
- <
15 + +
Peak=—42,92 +
1
: |

00 B | N . R— ) 45,00 46750 36.00

Temperature (C)

(b)
Figure E.5. DSC Thermograms of the Liquid Crystalline Systems Composed of
TriethanolamineiOleic Acid:Water (10:50:40) With 10% Urea (a) at 3 Days (h)

at 2 Months.



180

To S WTHEENT TiooB 4Ei 80 3B+ioxtre  (z0:85038) T

| Peak=-15.23

| !
= { i £
< T  peak from -40.92 (I
to: -1.44 i \
Onset=-22.35 i \
L Ve = 106.07 ! |
] H B

R

e AN\ 8/ J B RS N NS |
Y 51 R I N R 3 R X ~l7% 30700 40.¢6 Jo0d

Temperature to

@

8 | ———— = ESAT T: O:H 4E:50: 35+10%tre (45503540)
1 : |

Pesk=—15,96

‘; ‘
T T

|

“'ET Peak from -28.43 1
| tec: -2.32
| Onset=—22.58
+ J/g = 203.25

(mW)

HEAT FLOW

o0 500 .00 ={o-00 {600 00 45,60 7o
Temperature (C)

(0)
Figure E.6. DSC Thermograms of the Liquid Crystalline Systems Composed of

TriethanolamineiOleic AcidrWater (15:50:35) With 10% Trehalose (a) at 3 Days
(b) at 2 Months.



181

30 1 TAHEAT T: :0i~Ts: +1670 5503 0)
| I
+ | -
A Peak=-:9.70 :
25 ‘ 4!
Peak from: -54.67 ' - S
4 to: -36.35 \
H Onset=-51.74 ) !
| J/g =25.64 [ i
z i f a +
& f Pear frcm: -32.07 'l ¢
; to: -6.85 i !
« | Onses=-25.7: . ' i
+ ¥ T U/g = 201.35 i
B i
[
- ;
-< -
w
7.5 +
: L
T Peak=-48,60 :
0 m * do jjod A30(f 1o o irod 30) sOo 700_
Température (C)
15
T—*--— = HEAT T: O H 45: 50: 35+10%U (10455035) |
: I
! Peak=-11.33 l
+ §4-22.28 +
! I
i |
.37 peak from -50.74 +
H to: -34.04 !
| Onset=—47.44
n | J/g =—28.46
T T
- ! Peak from: -34.28 i
! to: -49.52 H
Onset=-29.05
_— ‘l’ Jig = 21.69
b i | ?
[rs ! Peak from -1 !
L] to: 7.4
% Onset=—17 84

Peak=—44.07 |

b o . s , ol 1
0 X E— . — () {660 E) 45700 Jo700

(b)
Figure E.7. DSC Thermograms of the Liquid Crystalline Systems Composed of
TriethanolamineiOleic AcidrWater (15:50:35) With 10% Urea (a) at 3 Days (b)
at 2 Months.




182

x I = EZAT T:0: 5 4E: 50: 2540.Ciac:  (0:455035)
|
|
+ ]
‘ I
' /. S2ar®-..5 |
2.5 T  peak from -34.92 l i
to: -12.56 |
Onset=-20.84 )
| J/g = 23.90 | J
.z— i
£ |
!
'
.5
=
[=]
|
w
-
<
w
7.5 1
1 y i —e— Ltk TR i S
L fo.50 =0.00 33,00 5,00 10.00 20,00 20.00 70.00

Tezperature (C)

@)

- HEAT T :H 15 50 35+0.0ig\aC:  (15508500)

—
B e

25 1 pesk trom -28.57

' to: -43.33

;  Onset=-21.49 i

| J/g = 25.04 i i
T T | t
-~ ' reax from =13 .80 ‘ 5

5 | Onsesm-g.80 o O e J_

= T o, 9 = 30,82 oot t
(=] ! l |
|
fr ' l !
- ! .
<
g T \ ¥
i )

0 H6.00 5700 46 =) f0.00 20,00 d00 " 70.00

Temperature (C)

()

Figure E.8. DSC Thermograms of the Liquid Crystalline Systems Composed of
Triethanolamine:0Zeic Acid:Water (15:50:35) With 1% Sodium Chloride (a) at 3
Days (b) at 2 Months.



183

D T~—-~ =i TY:O'h % 0 B+iSXtocd (15503515

Peak=-2.66

Peak from: -74.28
to: -43.57

Onset=-63.59

J/g =—-21.33

@
rs

Peak from: -39.99
to: -22.62
Onset=-232.:9

|
Q T J/g = 2€8.27
i

—— —
’
e = o e OT
o O SRR -+ -

! Peak from: -212.85
< ; to: 3.57
T Onset=—8.:17
: /g = 42.38

'
!

Peak=-80.08

0o -t0 6 "EcTen ~36Tco MNTag 20.00 30.00 30.00 i6.00
Ter.Derature Q

<

8 T ———— = HEAT T: 0:H 45:50: 35+45%%oco , (45503515

Peax==-. 4B

T

Peskpd47.27
BT peak trom -29.83 T
i to: -44.28
. Onset=-23.74 |
o i J/g = 26.57 |
E T l
1
z ]
o
-
w
4 |
g T
= \t
|
|
-
. o . |
fo.00 =000 0.0 {000 10,00 0.0 4300 70.00

(b) emper
Figure E.9. DSC Thermograms of the Liquid Crystalline Systems Composed of
TriethanolaminerOleic AcidtWater (15:50:35) With 15% a-Tocopherol (a) at 3
Days (b) at 2 Months.



b IATTHHASHOE  tema —

" +

Peak=-12.82

.57 peak from -51.42
. to: -6.42
Onset=-22.73
‘' J/g = 67.80
-

{ Iy, el e BN S W = TV |
O im0 T =%0.00 —{5.00 {050 £ 700 70760
Temperature (C)

@

[J— HEAT T C H 23 30 45+10SU (2s3045U)

|
5 T pesk from-5¢.42
to: -7.44
- Onset=-20.49
! J/g = 76.04

-ta) ntao -tad 6100 Jac tas ETET taw
Temperature (Q

(o)
Figure E.10. DSC Thermograms of the Liquid Crystalling Systems Composed of

Triethanolamine:0'eic AcidrWater (25:30:45) With 10% Urea (a) at 3 Days (b)
at 2 Months,



185

= HZAT T:C:H 25: 30: 45+C.02Nacll (25304504)

to: -3:1.42
Onset=-44.85
J/g =-43.36

|
|
T |
2.5 ‘|I Peak from: -49.99 /!| I-
|

(mW)

Pesr. fromi=3L,.2

Crses=-22.08
g = 9<.58

HEAT FLOW

| ! Peak=-39.65

J ~15.00 20,00 =000 =000 10,00 .00 .0 .00
Date: May 14, 1998 &: (Spm Texperature (C)

@)

50

——— = HEAT T: Q: H 2E: 3C: 45+0.04gNaC2  (25304500) |

|
|
|
3.5 Peak from —48.57 A fearm-=.E"
to: -28.80 i i
! Onset=—43.75 i i
J/g =—13.69 ! l_
z | ,
= Peak from -27.%4 i ;
l to: ~-sLee ! |
Onset=-2:.92 | L
. T J/g = B8.62 i i
3 |
-
S l
b= i
g 7 L
| |
| g
12.5 +
{ ' Peax=—18.40 |
1 1
-i0.00 ‘4 6léo =30700 ioTob ioM taio foTM

| Temperature (0)
(0)
Figure E.Il DSC Thermograms of the Liquid Crystalline Systems Composed of
Triethanolamine:Oleic Acid:Water (25:30:45) With 1% Sodium Chloride (a) at 3
Days (b) at 2 Months.



186

- HEAT 20 30 50+20Xtre (20305020)

Peak=-4.69

Peak from: -21.42 I ¥

to: 4.28
Onset=-12.04
J/g = 93,59

Pes. from €.13 |

Cnsez= 22,53
v.g = 25.02

7.5

-0.00 b TjiTed 510 [[ee) 300 a0s far
Temperature(c)

@

= HZAT SDS 20: 30: 50+20%tre

3
e

(20305020)
Peaak=4.26

Peak from -20.74

to: 3.80
Onset=—13.28
J/g = 404.80

Fea: ‘rom 3,80
ape a

10

o
— e s e e -

w
—_——— e

0 T hw 0.0 =) 0.0 {0.00 .00 500 6.6
Date: Jul 17,1998 1 10am Temperature (0

(0)
Figure E.12. DSC Thermograms of the Liquid Crystalline Systems Composed of
SDS:Decanol:Water (20:30:50) With 20% Trehalose (a) at 3 Days (b) at 2
Months,



- HHAT SuS: D: h HO: 30 so+scssu (280600

)
\ Peak=-8.48
, |

Peak from: -22.85
to: -3.33

Onset=--11.98

J/g = 123.00

| | ;

| e | ,
i

\ !

(m¥)

Cnset=:27."3
S T Jg=23.3

HEAT FLOW

2 fo.00 =200 ~39.00 =500 000 .00 2390 0.0
Temcerature (C)

@

D I- - HEAT S8 0 H 20: 30: 50: H108J (HO305010) —

Peak=—8.61

3.5 7 peak trom -22.85
to: -2.85
; Oneet=—:12.38
i J/g = 122.08

(mH)
-

. Pesk frcm T.38
<o 20.47

| Onse:t= 22.08

& T ug=o2:.28

HEAT FLOW

i :
0 o0 =0.00 =500 ~10.00 {0.00 E ) 45,00 7o.00

Temperature (C)

(o)

Figure E.13. DSC Thermograms of the Liquid Crystalline Systems Composed of
SDS:Decanol:Water (20:30:50) With 10% Urea (a) at 3 Days (b) at 2 Months,



188

= HEAT SOS: D: H 20: 20:-50+0.0:!aCl (20305004)

| Peak= 12 J-

| Peak from -21.42

to: 5.74 i

Onset=-5.39 !

= J/g = 156.83 |

= i ]

£ I Pea: from 5.7 .

$o: 23.57 :

7 Cnsez= 26.7< i

= B8 T Jg=3s23 g4
=}

] x

[r :

- I

< |

¢ v

[ A —

0 o =7.00 0 =550 13,00 —33.00 25,65 30,00
Temperature (C)

@)

= HEAT SDS: D:'H 20: 30: 50+0.04%gNa (20305000)

Pesk=—1.68

—f
SR SES——

|
2.3 T Peax trom -22.85
tc: 3.57
; Onset=-5.892
J/g = 457.28
: |
E reax fromx 23,87
to: 22.38
Onset= 2E. 28
= 5 Jrg = 40.13
o
-t
w
-
-
w
7.5
i
0 "oled -il. n -i0.00 fertd- 6166 EliTo ton
Date: Jul 17, 1998 12 H5an Temperature Q

(0)
Figure E.14. DSC Thermograms of the Liquid Crystalline Systems Composed of
SDS:Decanol:Water (20:30:50) With 1% Sodium Chloride (a) at 3 Days (b) at 2
Months.



j HEAT LGHO%re (LC20tre)

J
|
|

3.5 Peak=-2.94 _‘_

Peak from: -28.50

to: 2.90 {
Onset=-8.79 :
J/g = 103.87 i

(mw)

HEAT FLOW

L R =R SN oo % .00 o
Temperature (C)
@
- HEAT LC+SOXtre (LCSCirre!
i |
! Peak=-5.02 H
5 T Peak from -42.85 l
to: -4.66 ;
| oOnset=—11.78
5 +
E i
. 1
o
= |
> |
g !
|
5 ; .}.
! |
1
0 . =l E SRV SO [ |
o000 .60 ~40.50 .50 f0.00 %00 ~40.00 0.00

(b)
Figure E.15. DSC Thermograms of the Liquid Crystalline Systems Composed of
LecithinrWater (40:60) With 20% Trehalose (a) at 3 Days ( ) at 2 Months,



190

50 —_———
| = HEAT LC+10%U (LCzou)

J

j ,l. Peak=-10.68
i ,‘.
75T peak from -28.50 i f
i to: -1.37 i
|

Onset=-12.9: : i
J/g = 458.186 bt |
T | .\/ i L

* f

s s i i e i ]

HEAT ROV taw)

|
i
! |

]
12,5 + ‘ J’ '\'

PR I

[~ ' |

0 fow =) =500 =i {0700 3500 000 35700
Temperature (C)
50
= BL{ Subt. from LC40U (Lc1ou) T
3.5 T peak from -35.74 4
to: 2.85

Onset=-13,08 feakassid ;
- + J/g = 449.42 +

o
—
.__

é "
g ¢

B e SR

-

0 = =) ~lim {0700 H% 3% 100

Temperature (C)

(0

Figure E.16. DSC Thermograms of the Liquid Crystalline Systems Composed of
Lecithin:Water (40:60) With 10% Urea (a) at 3 Days (b) at 2 Months.



19

%0 'l[":—_‘:”- HEAT LC+0, i5m01%NaCs ECOBNRG). e ]
. ! |
T r Peak=-20.55 ‘
i
E 'l' Peak from -45.71
I to: -8.€0 il i
| Onset=-23.03 |
i J/g = 136.19 !
g Ot i !
= i 'l :
s 1 : «!-
! i - !
g | | o i
= = i 1
]
B+ Vi
i ‘ .
2.5 +
i L I
+
|
1

i . , e e 1
0 19,00 =500 =500 ~{0.00 10.00 00 4700 5,00

Temperature (C)

@)

= BL4 Subt. from LCO45NaC (LCO45NaC)

P .
.5 T  peak trom -45.74 by NN A

to: ~7.44
Onset=—22.46
J/g = 422.53 J.

O hm hw ko 0 foo o %0 f0.00 d

Temperature (C)

(0
Figure E.17. DSC Thermograms of the Liquid Crystalline Systems Composed of
LecithinrWater (40:60) With 9% Sodium Chloride (a) at 3 Days (b) at 2 Months,



192

= HEAT LC+5%toco (LC5toco)

\ Peak= 1.26
|

=S DRSS __|__.._<_1___.__J

oy

¥ |
l
|

HEAT ROV

PSS \p__ e S S

TE ][0 300 rfaio (0] 30.00 500 "o

Teir.oerature (Q

@

» [ Wt Toiaxioss ~ |
i

Peak from: -17.08 i

to: 5.78 i
Onset=-2.08 |
J/g = 109.00 H

b4
T S

’ J‘*—v‘m“" B X I X N ¥ R X RSN R X I X

Temperature (C)

(0)
Figure E.18. DSC Thermograms of the Liquid Crystalline Systems Composed of
Lecithin:Water (40:60) With 5% a-Tocopherol (a) at 3 Days (b) at 2 Months,



= HEAT dipot+tre (aipotre) i
]
i
i Peak= 2.59 j
+ | +
14257 peak from -4.52 i ;
to: 7.64 !
Onset=-1.24
J/g = 306.88

ey 2

HEAT ROV
—p— s

NS5 + \
1/ !

P N NI, Sope—

— g " . L 1 " i
g =70.00 -22.00 =20.00 =200 20.00 .00 20.00 70.C5

Texgerature (C)

@)

100
T——— = HEAT lipo+iXtre (14poitre)

T Peak= 4.70

B ‘I’ Peak from -8.57 4
to: B8.57
Onset=-1.62
+ J/g = 296.87
— 4
-
50 L

1: J {:

! 1
O e e e f—— o

Temperature (C)

()

Figure E.19. DSC Thermograms of the Liposomal System With 1% Trehalose
(a) at 3 Days (b) at 2 Months.

i




[—— = HEAT dipo+i0 US
|

(dipoi0Us)

Peak= 7.35E-02

| | ;
8 T pesk trom -9.49 l T
to: 2.99 :
Onset=-4.24 l
J/g = 213.27 '
. | we-eme ! i
~ Peak frorm: -1€.29 i ‘
to-s.2s | i
Onset=-:2.38 i
§ @ T u/g=1c.4: T
5o '
g :
20 + l
!
| ¢
T Je
r :
L i
0 N 1550 {0750 NN ) 76,00
Temperature (C)
0 r——— = HEAT 1ipo+10%U 14po40u)
i Peak= .59
s { Peak from -17.14
to: 4.28
Onset=—4.44
J/g = 281.22
—_ 4
§ w J-
'ﬁ J
F-] H
i L
t 1
0 0.0 .00 0.0 ~10.00 10.00 000 00 5,00

Jate: Jul 16, 1998 2 39pm

(0

Temperature (C)

194

Figure E.20. DSC Thermograms of the Liposomal System  With 10% Urea (a) at

3 Days (b) at 2 Months,
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APPENDIX F

1. Molecular Structure and Physical Properties of Propylthiouracil (PTU)
(from Abou-Enein, 977)

1.1 Molecular Structure

111 Empirical ¢ 7HoN20S
1.1.2 Structural

OH
H N %
L= A
— <
HS AN 2CH,CE4
S N 2CHZCH3 N 2~-3
H

Keto tautocmer enol tautomer

123 Molecular Weight - 170.23
1.2 Physical Properties

121 Melting Range

USP XIV specifies a melting range for propylthiouracil between 219-221°c.

122 Solubility

PTU is sparingly saude in water (1:900 a 20°0); soluble in 100 parts
boiling weter, in 60 parts of ethand; in 60 parts of acetare. Practically insduble in eter,
chloroform, berezere. Fredly sdube in agueous solutions of ammonia and alkali hydraxde
A saturated agueous solution is neutrd or slightly acidic to litnus.
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1.2.3 Ultraviolet Spectrum

PTU in neutral methanol absorbs ultraviolet radiation at 275 nm (am 15800)
and at 214 nm (am 15600). In alkaline medium, it shows 3 maxima at 315.5 nm (am 20900),
260 nm (am 10700), and at 207.5 nm (3m 15400).

124 Stahility

PTU is a relatively dade conpound a room tenperaiure. It is
recomrended thet it should be ket in awell-dosed aontainers pratected fromlight.

2. The Saturation Solubility of PTU in Distilled Water at Room Temperature

The agueaus solubility of PTU wes experimentally detemrined since the quiality
ofwater adtapearaLre eanalfedt the salLiality. The saturation saluballity of PTUIN
distilled weter wes detenrined by continuous sheking of eess arounts of PTU inweter
a roomtenperature. The sadewss removed a gopropriate tie intervals andwes
centrifuged for 10 mnutes at high Soeed to sparde diug aysias. Supardtant wes
appropriately diluted ard arelyzed by u v spectrophotoefry.

The resvits of the sdlubllity study are asfollowns:

Time Absorbance Amount of PTU (pg/ml) ~ Mean 3D
1 2 3 1 2 3

0600 0537 053 15250 M/ 144000 1425 3813
058 062 059 1560 1560 400 151667 3H67
0619 0674 057 15750 16750 15250 1568 0
0627 064 053 157750 161250 M6750 1550 6178
0618 060 0501 15600 161000 4800 1900 5115
24 060 0638 055 1560 1660 MDD 1525 4668

BB R o »
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Cdlibration Detafor Assay of Saturation Solubility of PTU in Distilled Water

Concertration 072 14 288 42 5B 72 864
(mogiml)
Asobence Q074 0147 020 049 052 Q719 084

y=00067X-00043 :  Re=099%9

3. Molecular Structure and Physical Properties of Triamcinolone Acetonide (TA)
(from Florey, 1972)

3.1 Molecular Structure

3.1.1 Empirical : CoaHaiF0s
3.1.2 Structural -

.e....s0NFACH3
cees0 A\CH 3

3.1.3 Molecular Weight  434.49
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32 Physical Properties

3.2.1 Melting Range
Like meny sterdds, TA doss nat exhibit asherp melting parnt. The
melting tenperature range iswide and depends anthe rate of hedling,
The following metting point tenperatures (°C) have been repartect
2P-2N, 214278 277-28, 216278
3.2.2 Solubility
The following solubility detawere datained at roomtenperaiure
S0ngim in Beehad
40 ng/m inisopropyt alcod
O ng/im inacsioe
25 my/m in chloroform
250 mg/nd in dmethyiformanride,
The sdubllities inweter sswell asisotonic sdine (pH 7) a 23°cad
37°c Were detenrined as 0.004+0.002%0 (40 Myfim)
3.2.3 Ultraviolet Spectrum
Bemstein reparted the mexinel wavelength a 238-239 nmi@n 14,600)
in ethanol.
324 Stability
TA is very stable as a solid. In aqueous and cohol solutions, it is prone
to oxidative rearrangement and degradation at alkaline pH's.



APPENDIX G

Water Evaporation from Liquid Crystalline Systems, Non-ionic Cream Base and
Bulk Water on Controlled Temperature Warm Plate at 32°c in Ambient Atmosphen

(Relative Humidity = 45-60%, Temperature = 28-29°C)



Table G.I. Water Evaporation from Liquid Crystalline System Composed of Brij®72:Arlamol<&E:\Vater (15:10:75)
Time Weight Loss (mg) Cumulative Weight Loss (mg) % Cumulative Weight Loss — Mean ~ SD

min 1 2 3
( 5 ) 4.00 8.00 140 4.010 8.020 1.430 0?8 1525 02’]7 0.87 0.65
10 4.20 2.70 2.60 8.20 10.70 4.00 159 208 078 148 0.66
15 4.80 2.50 190 13.00 1320 5.90 252 256 1 15 2.08 0.81
20 4.10 250 190 17.10 15.70 7.80 332 305 151 2.63 0.97
25 4.10 2.50 150 21.20 18.20 9.30 4 12 353 181 3.15 120
30 4.10 170 140 25.30 19.90 10.70 4 9]. 386 208 3.62 143
3H 3.60 140 140 28.90 21.30 12.10 561 4 14 235 4.03 163
40 3.60 140 110 32.50 22.70 13.20 631 44]. 256 4.43 187
45 3.30 120 1.00 35.80 23.90 14.20 695 464 276 4.78 2.10
50 3.30 110 0.90 39.10 25.00 15.10 759 486 293 513 2.34
55 3.30 150 110 42.40 26.50 16.20 823 5 15 3 15 551 2.56
60 3.10 1.00 0.80 45.50 27.50 17.00 884 534 330 5.83 2.80
65 2.60 1.00 0.80 48.10 28.50 17.80 934 554 346 6.11 2.98
70 2.90 0.90 1.00 51.00 29.40 18.80 990 571 365 6.42 3.19
1G] 3.10 0.60 0.60 54.10 30.00 19.40 1051 583 377 6.70 3.45
80 2.50 1.30 0.90 56.60 31.30 20.30 1099 608 394 7.00 361
85 2.50 0.80 0.60 59.10 32.10 20.90 1148 623 406 7.26 381
0 2.30 1.00 0.70 61.40 33.10 21.60 1192 643 4 19 7.52 3.98



Table G.2. Water Evaporation from Liquid Crystalline System Composed of Triethanolamine:Oleic acid
Time Weight Loss (mg) Cumulative Weight Loss (mg) % Cumulative Weight Loss ~ Mean  SD

(min) 1 2 3 2 3 1 2 3
5 7.00 8.60 3.60 7.00 8.60 3.60 2.09 2.57 1.07 191 0.77
10 6.70 7.70 6.00 13.70 16.30 9.60 4.09 2.48 2.87 3.15 0.84
15 7.10 7.70 6.00 20.80 24.00 15.60 6.21 7.16 4.66 6.01 1.26
20 6.80 6.70 5.90 27.60 30.70 21.50 8.24 9.16 6.42 7.94 1.39
25 6.40 7.20 5.70 34.00 37.90 27.20 10.15 11.31 8.12 9.86 161
30 6.40 6.40 5.10 40.40 44.30 32.30 12.06 13.22 9.64 11.64 1.83
K3 5.70 6.50 5.50 46.10 50.80 37.80 13.76 15.16 11.28 13.40 1.96
40 5.50 5.90 5.00 51.60 56.70 42.80 15.40 16.93 12.78 15.04 2.10
45 5.10 5.80 4.90 56.70 62.50 47.70 16.93 18.66 14.24 16.61 2.23
50 5.30 5.70 4.90 62.00 68.20 52.60 18.51 20.36 15.70 18.19 2.35
55 4.80 5.10 4.50 66.80 73.30 57.10 19.94 21.88 17.04 19.62 2.44
60 5.00 4.80 4.60 71.80 78.10 61.70 21.43 23.31 18.42 21.05 2.47
65 4.30 5.20 450 76.10 83.30 66.20 22.72 24.87 19.76 22.45 257
70 4.70 4.70 4.50 80.80 88.00 70.70 24.12 26.27 21.10 23.83 2.60
75 4.10 4.20 4.20 84.90 92.20 74.90 25.34 27.52 22.36 25.07 2.59
80 3.80 4.10 4.30 88.70 96.30 79.20 26.48 28.75 23.64 26.29 2.56
85 410 4.20 4.10 92.80 100.50 83.30 27.70 30.00 24.87 27.52 2.57

0 3.90 4.10 4.00 96.70 104,60 87.30 28.87 31.22 26.06 28.72 2.58



Table G.3. Water Evaporation from Liquid Crystalline System Composed of Triethanolamine:Qleic acid:Water (10:50:40)

Time
(min)
5
10

8 &

& 8 6§ 8 & & & 8 W

8 o 3

8 &

1

4.50
3.90
3.50
3.10
2.60
2.60
2.10
190
2.40
1.80
1.80
1.60
1.80
150
1.10
1.90
1.00
1.90

Weight Loss (mg)
2

2.30
550
3.30
2.70
3.00
2.30
2.40
2.20
2.00
140
2.00
2.00
1.30
1.80
140
140
130
140

3

3.30
2.70
2.60
240
2.10
1.40
1.70
1.60
1.30
1.00
1.60
0.70
1.20
1.00
0.80
0.80
0.90
0.80

Cumulative Weight Loss (mg) % Cumulative Weight Loss

4.50
8.40
11.90
15.00
17.60
20.20
22.30
24.20
26.60
28.40
30.20
31.80
33.60
35.10
36.20
38.10
39.10
41.00

2

2.30
7.80
11.10
13.80
16.80
19.10
21.50
2370
25.70
27.10
29.10
31.10
32.40
34.20
35.60
37.00
38.30
39.70

3

3.30
6.00
8.6&)
1
13.10
14.50
16.20
17,80
19.10
20.10
21.70
22.40
23.60
24.60
25.40
26.20
27.10
27.90

154
2.87
4.06
512
6.01
6.90
7.61
8.26
9.08
9.70
1031
10.86
11.47
11.98
12.36
13.01
13.35
14.00

2

0.79
2.66
3.79
471
574
6.52
7.34
8.09
8.77
9.25
9.94
10.62
11.06
11.68
12.15
12.63
13.08
13.55

3

113
2.05
2.94
3.76
447
495
553
6.08
6.52
6.86
7.41
7.65
8.06
8.40
8.67
8.95
9.25
953

115
2.53
3.60
4.53
541
6.12
6.83
7.48
8.13
8.60
9.22
9.71
10.20
10.69
11.06
1153
11.89
12.36

S0

0.38
043
0.59
0.70
0.82
103
113
122
1.40
152
158
179
1.86
1.99
2.07
2.25

2.29
2.46



Table G.4. Water Evaporation from Liquid Crystalline System Composed of TriethanolaminerOleic acid:Water (15:50:35)

Time
(min)
5
10

N N
g1 O

& 8 & 8 & & & 8

Weight Loss (mg)

1 2
2.80 3.40
2.70 3.20
2.50 2.90
190 190
1.80 2.40
160 150
150 150
140 150
120 150
130 150
120 110
130 130
0.90 1.00
130 120
110 1.00
0.90 120
130 110
0.60 0.80

3
4.00
3.30
2.60
2.30
2.00
1.80
1.80
1.60
120
1.60
1.30
1.30
120
1.40
0.90
1.30
120
1.00

Cumulative Weight Loss (mg) % Cumulative Weight Loss ~ Mean

1

2.80
5.50
8.00
9.90
11.70
13.30
14.80
16.20
17.40
18.70
19.90
21.20
22.10
23.40
24.50
25.40
26.70
27.30

2

3.40
6.60
9.50
11.40
13.80
15.30
16.80
18.30
19.80
21.30
22.40
23.70
24.70
25.90
26.90
28.10

29.20
30.00

3
4.00
7.30
9.90
12.20
14.20
16.00
17.80
19.40

20.60
22.20
23.50
24.80
26.00
27.40
28.30
29.60
30.80
31.80

1

1.09
214
312
3.86
4.56
518
577
6.31
6.78
7.28
7.75
8.26
8.61
9.12
9.54
9.89
10.40
10.63

2

132
257
3.70
4.44
5.38
5.96
6.54
7.13
7.71
8.30
873
9.23
9.62
10.09
10.48
10.95
11.38
11.69

3

1.56
284
3.86
4.75
553
6.23
6.93
7.56
8.02
8.65
9.15
9.66
10.13
10.67
11.02
1153
12.00
12.39

132
252
3.56
4.35
5.16
5.79
6.41
7.00
7.51
8.08
8.54
9.05
9.45
9.96
10.35
10.79
11.26
1157

D

0.23
0.35
0.39
0.45
0.52
0.55
0.60
0.63
0.65
0.71
0.72
0.72
0.77
0.79
0.75
0.83
0.80
0.88



Table G.5. Water Evaporation from Liquid Crystalline System Composed of SDS:Decanol:Water (20:30:50)

Time Weight Loss (mg) Cumulative Weight Loss (mg) % Cumulative Weight Loss ~ Mean D
(min) 1 2 3 1 2 3 1 2 3

5 3.90 2.90 3.80 3.90 2.90 3.80 1.07 0.80 1.04 0.97 0.15
10 2.80 4.00 2.50 6.70 6.90 6.30 1.84 1.89 173 1.82 0.08
15 240 2.50 2.00 9.10 9.40 8'30 2.50 2.58 2.28 245 0.16
20 2.00 240 1.90 11.10 11.80 10.20 3.04 3.24 2.80 3.03 0.22
25 2.10 2.10 1.50 13.20 13.90 11.70 3.62 381 321 3.55 0.31
30 1.90 1.90 1.90 15.10 15.80 13.60 4.14 4.33 3.13 4.07 031
35 1.90 1.90 1.80 17.00 17.70 15.40 4.66 4.85 4.22 4.58 0.32
40 1.70 2.10 1.70 18.70 19.80 17.10 5.13 543 4.69 5.08 0.37
45 1.80 2.20 1.60 20.50 22.00 18.70 5.62 6.03 5.13 5.59 0.45
50 1.70 2.50 1.70 22.20 24.50 20.40 6.09 6.72 5.59 6.13 0.57
%5 1.90 2.30 1.60 24.10 26.80 22.00 6.61 7.35 6.03 6.66 0.66
60 2.50 240 1.90 26.60 29.20 23.90 1.29 8.01 6.55 7.28 0.73
65 1.80 2.80 2.10 28.40 32.00 26.00 1.79 8.77 1.13 7.90 0.83
70 2.50 2.80 1.80 30.90 34.80 27.80 8.47 9.54 1.62 8.54 0.96
75 2.30 3.10 2.00 33.20 37.90 29.80 9.10 10.39 8.17 9.22 111
80 2.60 2.70 2.00 35.80 40.60 31.80 9.82 11.13 8.72 9.89 121
85 2.10 3.20 2.10 37.90 43.80 33.90 10.39 12.01 9.30 10.57 1.36

90 2.80 3.20 240 40.70 47.00 36.30 11.16 12.89 9.95 11.33 148



Table G.6. Water Evaporation from Liquid Crystalline System Composed of Lecithin: Water (40:60)

Time
(min)
5

& 8 8 8 & & 8 8H8B B B

3

8 & 8 4

\Weight Loss (mg)

1 2
8.70 7.30
6.10 6.20
4,90 540
4.20 4.30
3.80 4.10
340 3.40
3.30 3.70
3.10 3.20
2.70 270
2170 3.10
250 250
2.70 250
2.20 240
2.20 240
2.30 2.60
190 210
2.20 240
220 2.00

3
5.30
5.30
540
4.50
4.20
3.80
340
3.30
2.80
3.00
3.00
250
2.50
240
2.60
210
250
2.30

Cumulative Weight Loss (mg) % Cumulative Weight Loss

8.70
14.80
19.70
23.90
27.70
31.10
34.40
37.50
40.20
42.90
45.40
48.10
50.30
52.50
54.80
56.70
58.90
61.10

2
7.30
1350
18.90

23.20
27.30
30.70
34.40
37.60
40.30
43.40
45.90
48.40
50.80
53.20
55.80
57.90
60.30
62.30

3
5.30
10.60
16.00

20.50
24.70
28.50
31.90
35.20
38.00
41.00
43.00
45.50
48.00
50.40
53.00
55.10
57.60
59.90

244
415
552
6.70
1.76
8.72
9.64
1051
11.27
12.02
1272
1348
14.10
1471
15.36
15.89
1651
17.12

2
205
3.78
530
6.50
7.65
8.60
9.64
10.54
11.29
12.16
12.86
1357
14.24
1491
1564
16.23
16.90
17.46

3
149
297
4.48
5.75
6.92
7.99
894
9.87
10.65
11.49
12.05
1275
1345
14.13
14.85
1544
16.14
16.79

Mean

199
3.63
510
6.32
144
8.44
941
1031
11.07
11.89
1254
1327
1393
14.58
1528
1585
16.52
17.12

D

0.48
0.60
0.55
0.50
0.46
0.39
0.40
0.38
0.36
0.35
043
0.45
0.42
041
0.40
0.40
0.38
034



Table G.7. Water Evaporation from Liposomal System

Time
(min)
)
10
[R)
2
25
30
3%
40
45
50
55
60
65
10
7
80
85
90

Weight Loss ()

1 2 3
790 880 700
780 780 640
750 6.70 6.60
710 6.20 580
640 550 560
6.10 490 560
570 500 520
560 410 490
530 430 480
520 340 490
510 360 450
440 360 430
480 320 420
450 290 430
440 290 420
420 310 380
410 310 420
430 2590 370

Cumulative Weight Loss (mg)
2 3

790 880 700
155 1660 1340
230 2830 200
PO 2050 580
BN B 3140
260 PO 370
4830 40 RO
590 4090 4710
PV 5830 5190
6440 5670 58
050 6030 610
730 630 666
870 6/10 &80
820 WO 7410
g0 7290 7B
980 70 810
BO MO B
10020 8L80 90

Mean

190
1517
22.10
28.47
34.30
39.83
45.13
50.00
54.80
59.30
63.70
67.80
1187
15.17
79.60
83.30
87.10
90.60

D

0.90
163
182
2.33
2.62
2.80
3.06
351
3.87
442
5.0
5,35
6.07
6.76
144
.97

8.43
9.31

€1¢



Table G.8. Water Evaporation from nonionic cream hase

Time
(Min)
5
10
15
2
%5
30
%
4
5
50
5
60
6
10
75
80

8
90

Weight Loss (mg)

1 2
080 050
3% 410
40 380
40 390
400 400
380 360
3% 290
30370
30 200
200 290
200 20
260 240
260 230
250 200
20 20
20 20
20 200
20 160

3
110
2.90
3.10
3.10
3.10
3.00
3.10
2.90
2.90
2.50
2.90
2.20
2.60
2.30
2.10
180
190
190

Cumulative Weight Loss (mg) % Cumulative Weight Loss

1
0.80
4.30
8.30
1240
16.40
20.20
23.10
2140
30.60
3340
36.20
38.80
41.40
43.90
46.80
49.00
51.30
53.50

2
0.50
4.60
8.40
12.30
16.30
19.90
22.80
26.50
29.20
32.10
34.80
31.20
39.50
41.30
43.80
45.90
47.90
49.50

3

110
4.00
1.10
10.20
1330
16.30
19.40
22.30
25.20
21.70
30.60
32.80
3540
31.70
40.40
42.20
4410
46.00

1
0.17
0.91
175
261
346
4.26
4.99
5.1
6.45
1.04
1.63
8.18
8.72
9.25
9.86
10.32
1061
11.27

2
0.11
0.97
L1
2.99
343
419
4.80
5.58
6.15
6.76
1.33
1.84
8.32
8.74
9.23
9.67
10.09
1043

3
0.23
0.84
150
2.15
2.80
343
4.09
4.70
531
5.84
6.45
6.91
1.46
1.94
8.51
8.89
9.29
9.69

Mean

0.17
0.91
167
2.45
3.23
3.96
463
5.3
5.97
6.95
1.14
1.64
8.17
8.64
9.20
9.63
10.06
10.46

D

0.06
0.07
0.15
0.26
0.37
0.46
0.47
0.57
0.59
0.63
0.61
0.66
0.64
0.66
0.68
0.72
0.76
0.79

¥1¢



Table G.9. Water Evaporation from Bulk Water

Time
(min)
5
10
15
2
%
%
%
%
5
50
55
60
65
70
5
80

8
90

Weight Loss (mg)

1 2
420 170
8.20 9.40
9.50 8.30
8.80 8.40
8.90 9.00
8.80 8.60
8.50 8.40
8,80 8.70
8.50 8.70
8.70 8.10
8.60 8.20
8.70 1.90
8.40 8.00
8.50 140
8.30 8.10
8.50 1.0
1.80 1.0
8.50 1.30

3
2.10
1.10
1.10
1.30
110
1.00
1.10
140
1.00
1.20
150
1.00
1.30
1.50
1.20
1.50
1.60
6.90

Cumulative Weight Loss (mg) % Cumulative Weight Loss

1

420
1240
21.90
30.70
39.60
48.40
56.90
65.70
14.20
62.90
91.50
100.20
108.60
117.10
12540
133.90
141.70
150.20

2

170
11.10
19.40
21.80
36.80
4540
53.80
62.50
11.20
79.30
87.50
95.40
103.40
110.80
118.90
126.60

13430
141.60

3

2.10

9.20
16.30
23.60
30.70
31.70
44.80
52.20
59.20
66.40
713.90
80.90
88.20
95.70
102.90
110.40

118.00
124.90

1
0.81
2.40
424
5.94
1.66
9.37
1101
1271
14.36
16.04
17.71
19.39
21.02
22.66
24.21
2591

2142
29.07

2
0.33
2.15
3.15
5.38
112
8.79
1041
1210
13.78
1535
16.93
18.46
20,01
21.44
2301
2450

25.99
21.40

3
0.41
178
3.15
4.57
594
130
8.67
10.10
1146
12.85
14.30
15.66
17.07
18.52
1991

2137

22.84
2417

Mean

0.52
211
3.1
5.30
6.91
8.49
10.03
11.64
1320
14.75
16.31
17.84
19.37
2087
2240
23.93

2542
26.88

D

0.26
0.31
0.55
0.69
0.88
107
122
137
153
1.68
179
1.94
2.05
2.13
2.24
2.32
2.34
2.49

S1¢



APPENDIX H

Validation for the Quantitative Determination of PTU Released From the
Liquid Crystalline System by uv Spectroscopy

The parareters evaluated to ersure the acoeptability of the performence of the
sdedted analytical method were aoouracy, predsion, spedificity and linearity ( SP
XXI).

1 Accuracy

PTU sdutions were prepared at 50, 150, and 300 pg/mi. Three sd=is of eadh
concantration were prepared Each individual sende wes adlyzed by uv
Specrophatometry, and percent analytical recovery of each sandewes calculated.

2 Precision
2.1 Within Run Precision

The within run precision was determined by analyzing of three sets of
the calibration curve in the same day. Inverse concentrations of PTU were compared,
and the percent coefficient of variation (% CV) for each concentration was
calauated



2.2 Between Run Precision

The between run predsion wes detemrined by conparing eech
concentration of three sdis of the calibration aunve prepared on different days for Six
das Inverse concentration for the three standard auves on different days were
Oetermined and the percent coeffident of vanation (%% CV) for each concentration wes
Calouiated

3. Specificity

Under the condition sdedted for in vitro PTU rdeese siudes, the peeks of
ather corponantsin the liquid arystalline sysiens nust nat interfere with the peek of
PTU This vaidation wes nede by conmparing the pesk sen from uv
spedrophatoneter between the receptar fluid taken from o the liquid arystalline
systemwithout incorporated PTU with the ane taken fromthe drug-containing system
of the similar conposition.

4, Linearity

Linear regesson amdlysis of the axsabanoes varss the caresponding
concentrations wes performed, and the coefficient of determination wes calculated

The resuits of validation prooess are as in the folloming taldes:



H.l. Accuracy
Table H.I. Accuracy Data

Expected Concentration

(py/mi)
50,00

150.00

300.00

Analytical Concentration
(ng/ml)
50.30
52.10
43,80
159.50
148,00
154,00
310.00
317.00
298.00

% Recovery

100.60
10420
97.60
106.33
98.67
10267
10333
10567
99.33

Mean % Recovary = 1204, =314, %cv =308

218



H.2. Precision

H.2.1. Within Run Precision

Table H.2.1. Within Run Precision Data

Concentration
(lig/m 1)
0.72
144
2.88
4.3
5.16
120
8.64

Concentration

(gm)

1

0.73
183
2.69
432
5.12
123
863

0.72
144
288
432
5.16
1.20

8.64
R2

1
0.080
0.150
0.29
0437
0576
0.726
0.865

0999 0999 09999 0,999

2
0.072
0.141
0.284
0421
0.564
0.707
0.842

Absorbance

3
0.077
0.150
0.291
0430
0.567
0.714
0.856

Inverse Concentrai ion

2

0.1
Y
2.69
435
5.16
1.2
861

3

071
146
2.69
431
571
12
8.60

4

0.72
147
2.89
428
511
125
8.64

5

0.74
143
285
429
580
12
863

4
0073
0.145
0.281
0415
0.5%2
0.69
0833

b

0.73
146
290
426
5.68
1.26
8.65

5

0.076
0.143
0.261
0421
0.568
0.705
0843
1

Mean

0.720
1465
2.68
4302
5.130

1.230
8.637

6
0.077
0.148
0.289
0422
0.561
0.716

0.852
09%7

D

0.012
0021
0.018
0.032
0.043
0.021
0.0/
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% v

168
14
061
0.74
0.75

0.29
0.20



H.2.2 Between Run Precision
Table H.2.2. Between Run Precision Data

Cone.
(ng/ml)

0.72
14
28
43
5.16
120
804

R2

Absorbance
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
1 2 3 1 2 s 1 2 3 1 2 3 1 2 3 1 2 3
0.080 0.072 0077 0.069 0.074 0,068 0.070 0071 0.067 0072 0073 0075 0.070 0.069 0072 0073 0073 0.074
0150 0141 0.150 0.140 0.144 0136 0.140 0141 0136 0.145 0.145 0.147 0.139 0.140 0.143 0.151 0.147 0.149
02% 0284 0291 0.280 0.282 0278 0.284 0.279 0.279 0285 0.285 0.286 0.277 0.287 0.280 0.283 0.289 0.287
0437 0427 0430 0417 0425 0416 0421 0415 0415 0421 0421 0431 0417 0426 0422 0425 0428 0429
0576 0564 0567 0557 0561 0548 0561 0552 0555 0567 0.568 0575 0558 0565 0555 0,558 0563 0.568
0.726 0.707 0.714 069 0.709 0691 0.711 0.697 0.702 0.705 0.719 0.715 0.702 0.707 0,698 0.709 0.723 0.713
0865 0842 0856 0829 0847 0.827 0847 0.833 0.839 0847 0848 0,856 0.834 0850 0.837 0844 0.854 0857

09099 09999 09999 09999 09999 09999 09999 09999 09999 00999 09997 09999 09999 09999 09999  0.9998 09997 09999



Table H.2.2. (continued)

Cone. Inverse Concentration Mean SD Y%cv
(ng/ml) Day 1 Day 2 Day 3 Day 4 Day 5 Day 6
12 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
072 073 071 071 070 073 071 072 072 073 071 072 072 0.73 070 071 069 071 071 0714 0011 154
14 143 182 146 144 145 182 14 146 143 146 146 145 14 142 145 150 146 147 1447 000 L3
288 289 289 289 289 286 290 290 288 290 289 288 285 28 292 287 286 290 287 2883 0.018 0.62
432 432 435 431 432 432 434 430 430 429 428 426 432 431 433 434 432 430 431 4312 002 051
16 572 576 571 577 572 572 572 572 573 518 575 578 576 574 572 569 567 573 5733 0030 0.52
120 128 12 70 124 78 720 15 128 128 119 729 720 75 719 72 125 729 720 129 0029 040
864 863 861 866 859 864 863 863 864 864 865 860 863 861 864 865 864 862 866 8632 0019 0.22



H.3. Specificity

The uv Spectra from uv Spectrophotometer of the receptor fluid taken
from non-drug containing liquid crystalline systems (no dilution)

+1.00A
.0.6?0')
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200.0 20 . 0<HM=DI| . > 350.0
12-22 6 =06 9 350.0 NN 0.002A

Figure H.3.1. The Liquid Crystalline System Composed of Brij@72:Arlamol®E: Water
(15:10:75).
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Figure H.3.2. The Liquid Crystalline System Composed of Triethanolamine:Oleic acick:
Water (10:50:40).
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Figure H.3.3. The Liquid Crystalline System Composed of Triethanolamine:0Leic acid
Water (15:50:35).
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Figure H.3.4. The Liquid Crystalline System Composed of SDS:Decanol:Water

(20:30:50).
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Figure .3.5. The Liquid Crystalline System Composed of Lecithin:Water (40:60),



H.4. Linearity
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y = 0.0993X - 0.0079 ; R2= 0.9999
where y = Absorbance

x = PTU Concentration (jig/m1)

Figure H.4. A representation of calibration curve of standard solution of PTU



APPENDIX I

Preparation of Standard Curve for Release Studies

A solution of PTU was prepared by dissolving 45.0 mg of PTU in Sorensen
phosphate buffer pH 6.5 in a 50-ml volumetric flask. The solution was adjusted to
volume, giving the final concentration o f 900 pg/ml. Two milliliters ofthe solution was
transferred to the second 50-ml volumetric flask. The solution was adjusted to volume,
giving the final concentration of 36 pg/ml. Standard solutions were prepared by
pipetting 0.5, 1, 2, 3, 4, 5, and ¢ ml of 36 |ig/m| PTU solution and transferring each
aliquot to each one of seven 25-ml volumetric flasks. The solutions were adjusted to

volume with the buffer so that the concentrations of the standard solution were 0.72,

1.44, 2.88, 4.32, 5.76, 7.2, and 8.64 jig/m|, respectively.



APPENDIX J
Release of PTU in pH 6.5 Sorensen Buffer from Lyotropic Liquid Crystalline
Systems, Nonionic Cream Base, and Aqueous Solution at 37°c

J.I. Calibration data for Release Studies
Table J.1.1. Calibration Data for Liquid Crystalline System Composed of Brij®72:
Arlamole®E:Water (15:10:75) and Aqueous Solution.

Concentration (pg/ml) 072 144 288 432 576 720 864
Absorbance 0069 0142 0288 0427 0568 0.714 0851

y = 0.0987X - 0.0002 ; R2=0.9999

Table J.1.2. Calibration Data for Liquid Crystalline System Composed of
Triethanolamine!Oleic acid:Water (10:50:40).

Concentration (pg/ml) 072 144 288 432 576 720 864

Absorbance at 270.2 nm 0070 0151 0302 0448 0601 0.756 0.899
at 274.2 nm 0072 0154 0309 0458 0613 0772 0918

y=0.1047x- 0.0019 ; R2=0.9999
y=0.1068x-0.0016 ; R2=10.9999



228

Table J.1.3. Calibration Data for Liquid Crystalline System Composed of
Triethanolamine:Oleic acid:Water (15:50:40)

Concentration (pg/ml) 072 144 288 432 576 720 864

Absorbance at 2702 nm ~ 0.070 0145 0284 0427 0558 0.700 0.835
at2r42nm 0073 0148 0290 0428 0570 0715 0854

y =0.0963x-0.0051 ; R2=0.9999

y = 0.0984X - 0.0044 ; R2=0.9999

Table J.1.4. Calibration Data for Liquid Crystalline System Composed of SDS:
Decanol:Water (20:30:50)

Concentration (pg/ml) 072 144 288 432 576 720 864
Absorbance 0.074 0148 0290 0428 0569 0.714 0.852

y=0.0981x-0.0053 ; R2=10.9999

Table J.1.5. Calibration Data for Liquid Crystalline System Composed of Lecithin:
Water (40:60)

Concentration (pg/ml) 072 144 288 432 576 720 8.64
Absorbance 0074 0147 0290 0429 0572 0719 0.854

y = 0.0987X - 0.0043 ; R2=0.9999



229

Table J.1.6. Calibration Curve Data for Liposomal system

Concentration (|J.g/ml) 072 144 288 432 576 720 864
Absorbance 0075 0149 0290 0429 0569 0.717 0.856

y = 0.0985X - 0.0052 ; R2=0.9999

Table J.1.7. Nonionic Cream Base

Concentration ("ig/ml) 072 144 288 432 576 720 864
Absorbance 0.074 0147 0287 0432 0568 0.714 0.852

y = 0.0982X - 0.0047 ; R2=0.9999



J.2. Release of PTU

Table J.2.1. Liquid Crystalline System Composed of Bri  72:Arlamor E:Water (15:10:

Time (hr)

o
o

co OO B N -

12
16
20

24
Receptor volume (ml)

1
0474
0.258
0.306
0417
0.351
0.298
0.439
0.398
0.349

0.311
1143

Absorbance
2
0.527
0.297
0.632
0.485
0.402
0.348
0.506
0.450
0.390

0.353
1152

3
0.500
0.273
0.332
0.434
0.363
0.307
0.439
0.396

0.342

0.306
11.49

Amount of PTU (meg)

1

54.86

17.83

109.53
153.33
187.88
211.20
263.65
303.36
337.95
368.90

2
61.40
81.86
125.46
176.46
215.89
250.25
303.88
348.52
387 10
422.23

3

58.14

82.31

116.81
162.24
197.87
228.13
21451
313.97
341.75
318.22

% Cumulative Release

1
4.51
6.48
9.13
12.78
15.66
18.10
21.97
25.28
28.16
30.74

2
5.12
1.32
1045
1470
17.99
20.85
25.32
29.04
32.26
35.18

3
4.84
6.86
9.73
13.52
16.49
19.01
22.81
26.16
28.98
31.52

Mean

4.84
6.89
9.1
13.67
16.711
19.32
23.39
26.83
29.80
32.48

D

0.27
042
0.66
097
1.18
1.40
131
197
2.17
2.31

(0}or4



Table J.2.2. Aqueous Solution ( PTU content = 1405 pg)

Time (hr) 05 1 2 4 6 8 i, B D 24
Aosorbance 091 034 041 086 03F 058 012 002 003 000
Amount of PTU (pg/m) 31685 5R& BABH 161% 167 138736 13B3L 13643 136B 13843
% Release 2% HBPO HM4 PR X BU P7T DY PR O

Table J.23. Liquid Crystalline System Conposed of TriethanolamineiOleic:Water (10:50:40) (PTU content = 4,500 pa)

Time (hr) 05 1 2 4 6 8 v, B D 24
Absorbance of saple , 0483 038 043 066 050 056 0717 0%l 0477 045
at 2702 rm , 058 032 055 0713 064 058 073 062 052 0456

; 050 038 049 060 0587 040 074 0656 056 043
Absorbance of saple . 0472 0318 040D 064 058 045 06383 0% 049 0377
at 2742 hm , 051 032 050 0%l 055 0543 0716 062 031 048

3 055 030 0484 062 050 0483 068 0609 0519 043/

Absobance of control at 2702nm 0027 002 0028 004 004 023 0038 0048 006 0Ol
a2rd2ném 006 002 007 0@3 003 002 007 00/ 0046 00l



Table J.2.3. (Continued)

Time (hr)

o
6

B R R © o b N

24
Receptor volume (ml)

AAbsorbance (270.2 nm.)
1 2 3
0461 0511 0512
036 030 036
0415 0507 0466
0602 0689 0645
0566 060 053
0483 055 0476
060 075 06%
0543 064 068
0Bl 056 050
034 0434 0412
ne ns uo

Amount of PTU (pg)

1

2

3
11283

% Cumulative Release
1 2 3
226 249 251
347 38 3B
531 614 59
819 918 8%
0% 116 1nu
% 1BV 1368
B 7B 1614
1780 1964 1868
195 2172 2074
212 BB 2M4

Mean

242
373
78
871
nn
1319
1625
1871
26/
233

D

014
022
043
050
056
0./0
073
02
138
126



Table J.2.3. (Continued)
Time (hr)

(@)
ol

B B R o o N R

N

Receptor volume (mi)

AAbsorbance (274.2nm.)
1 2 3

0446 04% 04N
026 030 038
048 048 045/
0621 068 06X
0% 042 00X/
0463 0521 04al
0646 0619 065l
0514 05 058
048 04/ 0473
0% 040/ 03%6
1ns 143 UL

Amount of PTU (jig)

1
BHA
147.85

2
1063

3
107.78

% Cumulative Release
1 2 3
20 2% 2
3288 380 366
54 53 54
777 873 837
90 10X 1080
118 138 124/
1468 160 13D
67/ 1843 1773
1836 204 1964
1968 2200 2.0

235
34
a3l
829
1050
1248
1534
1764
1946
2095

004
023
042
048
047
060
066
084
100
118



Table J.2.4. Liquid Crystalline System Composed of TrigthanolaminerOleic: Water (15:50:40) (PTU content = 3,600 p.)

Time (hr)

Absorbance of sample 1

at 270.2 nm 2
3

Absorbance of sample 1

at 274.2 nm 2

3

Absorbance of control at 270.2 nm
at 274.2 nm

12
0257
0218
0190

020
0238

0178

0015
0014

1
01%6
0163
0170

0191
0156

0160

0011
0011

2
0233
0200
0204

0227
0191

013

0013
0013

4
0329
025
025

0319
0281

0261

0019
0018

6
0242
0257
025

0256
0245

0223

0024
0023

8
0215
0223
026

028
0212

013

0023
0022

12
03%
0409
0378

0378
033

03bH

0034
0034

16
0242
053
0224

0231
0240

028

0025
0025

V.
0244
025
0211

0231
0240

014

0028
0027

2
0213
0221
0187

019
0207

0170

0024
0024

€e



Table J.2.4. (Continued)
Time (hr)

o
(6]

BB R © o b N R

24
Receptor volume (ml)

AAhbsorbance (270.2 nm)
1 2 3
022 028 0175
018 012 01%
020 0187 Q191
0310 026 06
0218 023 021
012 020 01
0Bl 03B 034
0217 028 019
0216 027 018
0189 0197 0183
149 18 U

Amount of PTU (pg)

1
1433

2
117.16
18037

3

% Cumulative Release
1 2 3
3R 3B 2
638 5% 50
9% 7% 1B
1414 1204 15
701 1523 143
1966 1797 168
514 B6 210
2788 2657 2453
VX N7 2710
B B 03

Mean

333

5HA

842

1256
1544
1816
2363
2634
2926
3L77

D

0%b
073
0™
130
1A
140
152
166
1%
218



Table . .2.4. (Continued)
Time (hr)

()
o1

BB RQ © o A N R

N

Receptor volume (M)

AAbsorbance (274.2nm)
1 2 3
026 019 014
0130 0145 0149
0214 0178 0180
030 0263 0243
022 022 020
018% 0120 011
034 034 oA
0206 025 0183
0204 023 0167
01 018 016
1149 1143 nN=R

Amount of PTU (fig)

»

2
11030

3
B3l
16667
5103

% Cumulative Release

1 2 3
3k 306 25
610 4% 460
913 146 114
1330 1129 1063
1624 1427 133l
1874 1682 1559
2387 208 2039
6482 2477 260
2024 2171 2486
3B N6 B

Mean

313
822
791
naL
1461
176
21
2460
2127
2032

D

058
0.78
107
150
149
199
174
19
222
244

9ee



Table J.25. Liquid Crystalline System Conosed of SDS:Decanol:Water (20:30:50)  PTU coni ent = 1,200 pg)

Time (hr)
Absorbance of sanple

Absorbance of control

1/2

0.444

0.538

0.445

0.033

1

0.355

0.360

0.386

0.012

2

0.428

0.504

0.510

0.019

4

0.719

0.820

0.788

0.013

6

0.675

0.740

0.738

0.004

8

0.604

0.650

0.656

0.002

12

0.891

0.962

0.959

0.008

16

0,846
0.897

0.878

0.003

20

0.769

0.783

0.775

0.003

24

0.690

0.688

0.684

0.003



Table J.2.5. (Continued)
Time (hr)

o
o1

N B R o o &~ DN

N

Receptor valume (ml)

AAbsorbance
1 2
0411 056
0343 0348
0463 048
0/ 0807
0671 0736
02 0648
0883 0A
0843 08A
0766 078
0687 065
2r 1239

0412
0374
0491
Q775
0.7/3A
064
0%l
0875

Q772
08l

277

Amount of PTU (pg)

1
266

% Cumulative Release
1 2 3
430 5% 440
70 78 14
N2 1220 U6
78 196 1906
284 XHB72 XI5
2825 30 3047
HFH B DO
BB 411 4640
4966 534 5267
%27 P04 820

468

146

7
1883
24.74
2001
3841
4563

S1ReC
5.0

050
037
04/
0%
124
146
1M
18
200
18

8¢¢



Table J.2.6. Liquid Crystalline System Composed of Lecithin:Water 40:60 (PTU content = 2,500 fig)
Amount of PTU (pg)

Time (hr)

o
(6]

B BR © o &~ DN p

I

Receptor volurme (ml)

0441
0316
0413
0564
0448
0318
0349
0211
0140
0111
1252

Absorbance
2
0436
0319
0402
050
0433
0333
030
0246
0159
0117
1149

0418
0306
0406
0631
0421
0297
035
0234
0175
0118
1143

161141
163621

5L06

1428774
153866
162087
167422

% Cumulative Release
1 2 3
1018 1004 958
1612 1607 1537
2470 2438 238
HBH B3R 3716
4515 45 49
5111 5107 5057
B8 BB 5715
6L8 628 615
6446 677 6483
&5 2 e

9%
158
2429
0.6
4491
DR
57.89
6212
6.2
66.78

031
042
046
044
029
030
064
060
067
124



Table 5.2.1. Liquid Crystalline System in the Form of Liposomes (PTU content = 1,840 tig)
Amount of PTU ((ig)

Time (hr)

()
o1

BB R o o DN R

N

Receptor volume (ml)

0330
0253
033%6
0476
030
0244
024
0211
0139
0171
nx

Absorbance
2
031
0271
0343
0453
0356
026
0280
0233
0210
0219
1143

03%H
0271
0345
0457
0348
0249
0233
0200
0185
0188
1149

1

2

151751

3

% Cumulative Release

1 2 3
nz2r 18 1
1767 1877 1838
2155 831 2115
4072 4117 400
971 043 4970
%8 5.5 %0
6307 ©480 639
6853 /MW @013
B  w®5 7397
B0 &47 MU

1140
1817
27.76
4086
49%
H3H
6392
6955
7468
P83

041
06

. 06l

02/
042
Q77
0
128
163
2A



Table J.2.8. Nonionic Cream Base (PTU content = 1,200 pg)

Time (hr)

o
(6]

B B R o o DN R

IS

Receptor volume (M)

Absorbance

1

*0.526
0./00

0811
0352
0474
0401
053
0471
0813
0619

1277

2
*0.519
0.718
0850
0582
0493
*0.399
0525
0450
0./00
057?

1239

* after dilution

0441
0511
*0.520
0806
0637

125

Amount of PTU (pg)

1
13662
19681

2
12960

3
12597

% Cumulative Release

1 2 3
110 1080 1050
1640 162 1574
2850 236 280
B AB BB
4106 400 4167
4743 4830 4876
5713 5718 5767
6473 6480 6646
710 7040 7273
B 7% 7710

1087
1612
2340
3366
4158
4816
5748
66.36
7148
17623

040
0#A
033
037
048
067
031
0%
117
13



Table J.2.9. Nonionic Cream Base (PTU content = 2,500 fig)

Time (hr)

()
ol

B B R o0 o b N

24
Receptor volume (ml)

032
024
0301
0415
0324
0262
0375
03%6
02383
0248
nx

Absorbance
2
0426
0256
032
0471
0334
0318
0469
03%
035
030
1149

3
0429
0277
03456
0458
0368
0313
040
03%
03X
0287
1143

Amount of PTU (ig)

146151
158286

3
24689
37430
224
709%
911.%
104.%
130653
150096
165581
18062

% Cumulative Release
! 2 3
813 9% 987
2B BB 1497
1868 23 208
210 X5 364
REL P71 BB
B/ 458 L6
6% H8 2%
2B 6% 600
5848 03l 6867
633l 7640 2B

Mean

99

1418
2106
043
0
23
SLHA
B34
66.15
7066

D

100
151
206
260
3056
362
467
941
606
6.69



APPENDIX K

Formula of the Nonionic Cream Base According to the Ministry of Public Health
Hospital Formulary

Seayl Alcohd 700g
Tween @) 100
Tween 80 10m
Liquid Paraffin 500
Gycenyl Monostearate 500¢g
Soenece 3009
Sorbitol Solution 10001
Presavative o

Purified \\eter to 10000g
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