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Temozolomide (TMZ) has been shown to possess excellent activity against

malignant melanoma (skin cancer) phase II and III clinical trials equal to

alternative skin cancer drug, dacarbaz // al administration. However, for the
treatment of skin disorders, delive &t directly to the skin would be
advantageous. The previo sug ges nozolomide hexyl ester (TMZ-HE)
derivative demonstratﬁ i by means of permeability

coefficient (K}) and flux#valu€ ] as also completely hydrolysed
by esterase enzymes withing .'" ~ iological active TMZA during
the permeation test ofi viablefat a '
TMZ-HE was thus /€2

this study, the cytotoxicity test of
MZA and TMZ. TMZ-HE
r cell lines (ICsp) as TMZ and

in hairless mice inoculated with

demonstrated an equal €yto x101§" .
TMZA and significantly il 1@@& “tumour gr¢

human melanoma comparing o cated group.as a control (P<0.05). Finally, topical

-'"--'.-" f’w

containing Vitamin £ ant,-0leic acid (OA) or isopropyl

myristate (IPM) as an isopropyl alcoholi(IPA) as co-surfactant where

appropriate ‘ﬁrﬁ ﬁe edfion studies were performed on silicone
membrane aﬁ ﬂ ous Eiﬁlg m ﬁJ f]ﬁﬂs f TMZ-HE from ME
preparations were significantly higher than neat-OA and IPM as control formulation

R @TRNTIUNA1INEIRE

Field of study..Pharmaceutical Technology...  Student’s signature ﬁmwwwv‘

Academic year......... LOUS o itV Advisor’s mgnatureé&éﬂ?[lcfﬁ./.w



vi
ACKNOWLEDGEMENTS
I wish to thank my advisor, Associate Professor Dr. Ubonthip Nimmannit, for her

encouragement and patience. I am also extremely grateful for her whole-hearted

suggestions throughout my project.

I have my sincere th and Brian'Burford for their kindly supply of
rat skin throughout i

I am grateful to Guoc

vivo bioactivity test.

I would like to thank S81S " ¢ mitittec A ssociate Professor Papavadee
Klongpityapong, Associate Patkpoom Tengamnuay, Ph.D., Assistant
Professor Warangka fioicharoen, P ornchai Rojsitthisak Ph.D., and

Pongsakornpat Arindthayanun;Ph:D-forth 511§ to amend this thesis.

I intend to thank my palfnts and family for bemg concerned during my studies,

particularly mﬂﬁ%mmfﬂﬁnd strong when I

encountered any, pro

ARIAINTU NN INYA L

Lastly, f'would like to thank The Government Pharmaceutical Organization (GPO) for

financial support throughout my study course.



vii

CONTENTS
Page
ABRIRALT (THATY .. cccssmmsssssissaiosissiusssasiasmrmsssssssssissssmsmommssemnssns iv
ABNTRAGT (ENCTLISHY s s v
ACKNOWLEDGEMENTS........ooeooeeeeeeeeeeesesesessssesssseassssssnsnssnsnnes vi
ERLINC N S NER———————————— vii
LIST OF TABLES..... .3 AR — ix
LIST OF FIGURES, 77 4. \\ ............................................. X1
LIST OF ABBREVIA B NN xiv
CHAPTER I
I INTROLJOCKI@N oofl. RSN ... ol
I LITERAJURE REVIEWAE .. SR W..........oceoccnscccnssescnnnssanes! 4
........................................... 4
.................................... 13
................................ 33
ﬂ wﬂalﬂﬂ ‘H lﬁwmm ................................. 35
m  MATERIALS AP T 1 OE U 2 (0)0: S SR W — 53
o W kil £ UAIANEAY 53
AL TN, o cvvcssmsscmsonsssoramysiamssnssstss oo oo s i s SRS 56
IV RESULTS AND DISCUSSION..........occcmmemmermsmssssssssssssssssssssasnas 74
1 SYNTHESIS OF TMZ-HE 74

75



viii

Page
3. DELIVERY OF TMZ-HE FROM VE TPGS

MICROEMULSION SYSTEMS .........coeesmesenssssssssessssssssssans 79
A% CONCLUSION . 100
REFERENCES ... SRR . o ................ 102
APPENDICES................ ~ .d B 116
APPENDIX I " s . 117
APPENDIX IL g JF S F o R N e eeecenennees 121
VITA 129

] )
AULINENINEINS
AR TN TN



LIST OF TABLES

Tables Page

Table 1. The main functions of the skin

Table 2. Composition of human stratum corneum

Table 3. The permeability data of TMZ esters

,:\,“ W UISIONS....co

Table 4. Pharmaceutical adva

microemulsion‘’;

Table 7. In vitro cytotoxdcity of TMZA and TMZHE and TMZ

Table 8. In vivo inhibition

Table 10. Thﬁlﬂlﬂqﬂ qu‘ilﬂq ﬂ ‘j

Table 11. In viffo TMZ-HE flux data through 3111cone membrane

q WA IREUNIANGIAY........

Table 12. In vitro TMZ-HE flux data through silicone membrane

from ME 4 and ME 5

o

78

90

from ME 3 and ME 4 92

Table 14. In vitro permeability data of TMZ-HE through hairless mice skin

95



Tables

Table 15 The amount of drugs retained in SC and

permeated through skin over 24 h

Page

Table 16. Cumulative amount of TMZ-HE permeated from ME 1

through silicone memb

122

Table 17. Cumulative amo ed from ME 2

123

124

125

through sﬂlcone nembrat é#x b

e

N E-amount-or-EMZ - Epermeated—=ar
Table 21. Cumulat o ME 3

through ha1 S mice

Table 22. Cunﬁlai:lr %ﬁ?ﬂeﬁgnﬁﬁt OA

through hairless mice skm ...........................................

126

127

kB

| Wﬂﬂ‘@‘ﬂ"ﬁﬂi‘ﬂ%ﬁ@%ﬂ % )

through hairless mice skin

128

Table 24. Cumulative amount of TMZ-HE permeated from neat IPM

through hairless mice skin

128




X1

LIST OF FIGURES
Figures Page
Figure 1. Scheme of decomposition mechanism of TMZ

Figure 5. Three-dimensional"Vicw.of the skin strietwses,............. 16
Figure 6. Cells of the Cp1defiuis £l L L L i meeeeeeeeesesesemeeeessssssenesesen 18
Figure 7. The sublayers of epidermis T L i eeeeeeeeeeseses s 19
Figure 8. A multilayer s

of transdermal aﬁélfgﬁ o1 ic delivery ..........moveern 24
Figure 9. The possible pathiwz ys.of molect ort through the

skin across the i1 | 2).or via the hair follicles (3)

and sweatl stand ( X4 26

Figure 10. The possilm routes for drug transport throug the stratum corneum

(trarﬁwﬁeﬂlw%;wﬁqﬂﬁ ................................. 29

Figure 11. The%percutaneous absorpélon process of drug from solutlon and some

Q%’%ﬁdﬂlﬁ@m%ﬁ&m}ﬂﬁl’la.ﬂ .................... 3

Figure 13. Typical profile for percutaneous drug absorption 32

Figure 13. Basic dynamic microemulsion structure ...~ 40
Figure 14. A hypothetical pseudo-ternary phase diagram of an

oil/surfactant/water system with emphasis on microemulsion

and emulsion phase . 42




xil

Figures Page
Figure 15. Schematic illustration of association structure formed in surfactant
and packing of surfactant molecules in different

association structure 45

---------------------------------------------------------------

Figure 16. Changes in tumor v

Figure 17. A Typical and anthracene
.................... 66

Figure 18. A typical ¢ mitozolomide
...................................................... 67

Figure 19. A typical cali

............... 68
Figure 20. A typical,calibration curve for HPLC detectiop-of TMZA . ................... 69
Figure 21. Schemal Cllustration ~J 72

| il
Figure 22. Pseudo-temaw phase diagram of (A) ME S)mem a consisting
‘o Q
PPN NG e s
vitaﬂin E-TPGS, water and isopropylglyristate; and Q ME system ¢

RIRSAIRMIINGANE

Figure 23. Chemical structures of OA, IPM and VE TPGS .............cooererrrrrrcrneernnnee. 84
Figure 24. FFEM image of ME 3 oo . 85
Figure 25. FFEM image of ME 5 T T —— 86

Figure 26. The permeation profiles of TMZ-HE from ME1, ME 2, ME 3,

and control aqueous solution

-----------------------------------------------



Xiil

Figures Page

Figure 27. The permeation profiles of TMZ-HE from ME 4, ME 5

and control solution = |

Figure 28. The permeation profiles of TMZ-HE from ME 3, ME 4,

IR TN | 7 —— 93
Figure 29. The overall perx E from ME 1 to ME 5

RN E o I S —— 94
Figure 30. The permeatioafprof R ed from ME 3, ME 5

neat OA and A e i ... 97
Figure 31. In vitro rtai d amo J n $C\from ME 3, ME 5

&N YAy
and control ol (IBM;O B3] e e 98

ﬂﬂﬂ?ﬂﬂﬂiﬂﬁﬂﬂ‘ﬁ
QWINﬂ‘iﬂJﬂmﬂﬂﬁl’]ﬂB



AcOH
AIC
AOT
ATase
CTAB
cpp
CDCl3
DDAB
DMAP
DMF
DMSO
FFEM
g

h

HPLC

H,S04 (conc)

LIST OF ABBREVIATIONS
acetic acid
5-aminoimidazole-4-carboxamide

sodium bis-2-ethylhexylsulphosuccinate

DNA-alkyltransferase

icroscopy

quid i omatography

¢ s concentratedgsulfuric acid

o AUEIUHNSHENNT

IPM ~
IR
IS

Jss

MeCN

RN TINTING Y

infrare

internal standard

steady state flux
permeability coefficiency
microemulsions

acetronitrile

Xiv



XV
MeOH methanol

mg milligram
min minute
mL milliliter
mm millimeter
Ue microgia

ul

MTIC idazole-4-carboxamide
NaNO,

nmol

OA
PADPRP ,;'-;;;‘;-,53
PG
SANS (R crall ool nentaRe, 4o
SAXS - !

SC ¢ 4 stratum corneum

we FIUETD Mﬂimﬂﬂoﬂﬁ
TMZQW]Mﬂ‘i‘WW']’mEI']ﬂEI

TMZA 9 temozolomide acid

TMZ-HE temozolomide hexyl ester

[8AY ultra violet

VE TPGS vitamin E TPGS (d-alpha-tocopheryl polyethylene

glycol-1000 succinate)



	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations

