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The effects of beta-cyclodextrin (2 hydroxypropyl-beta-cyclodextrin (HP-$3-
inoxidil were investigated. From the
solubility diagrams showed that 3 reased minox olubil ity by Bs- type complex formation
while HP-B-CD gave A;-type gofiplef’ fotrati he existence of complexes was confirmed by
differential scanning calorimetg and TR spee \ “\The stoichiometric ratio of the
complexes with both B-CD and HP-BECD swas-i- Fike\ constants (Kc) between minoxidil
and B-CD and HP-B-CD wcre 95. and 2079 141/m ectively. Minoxidil 2% solutions
: .0 and 20.0 %w/v of HP-B-CD were
formulated with appropriate volime ne glycol. After storage at room
temperature and 70°C, the degrada ined by first-order approach. The

degradation rate constants (k) at room tgﬁ@u e and at 70°C of all solutions were negligible, but the

e f*q' =

his suggested that cyclodextrin in

concentration range studied*céuld not prevent { 7, minoxidil solutions. The in vitro
iffusion cell apparatus of all
formulations and the commercial’selution, Regaine®gwas evaluated. The results indicated that both

s B 45 wng,gq 1 w g;qq;ﬁml peisted 12 0 24

hours.
ANV Ve AAFLDT N awiloteiign R‘“ﬁw T""’t”m‘mmnm
AV AU IM angiierea113difinun \/(e»(’ W/( ﬂy‘*m

& 2538 /é/
Un1sanun angiiaree 1913 nSnu 1w %“"‘ |




vi

ACKNOWLEDGEMENTS

This thesis would never have succeeded without the assistance of several

ﬁesﬂons helps and supports.

rofe sorﬁPrasertvuhyakam has given her
time and effort to ass{ 8 8 \
patience, kindness, €fnco / /

Certainly, without hef help'this fthes \ \ become a reality. No words

people. I will always be gratefu

My advisor,
Her invaluable advice, guidance,

.u rstanding are also deeply appreciated.
can express my gratit;

I am also deepl Patarapanich, my co-advisor for

his kindness and invaluable

e Graduate School, Department
of Pharmacy and ”yl- ,{v' gkorn University. Also, I
would like to thank @ the 1z = Iﬁartment of Pharmacy and all
my friends for their ass1§tg:es and encou ragement .

HUH’J‘WW]‘WH’M?

Abovélof all, I would like Jo express my sincere and dea})est greateful to my

famil ;’H ﬂm ng wﬂﬂ ﬂ(ﬁmty continuous

support, ove understan ing and their encouragement.

Special t anks 2

Finally, I would like to express my thanks to all of those whose name have
not been mentioned and those who in one way or another have helped to make this

thesis a reality.



CONTENTS

ABSTRACT [THAI]......ooooooooooo. . AR et s iv
ABSTRACT [ENGLISH].... s - v

.................................................... vi

............................................... vii

............................................ 5.4

............................................. Xi

.............................................. Xii

...................................................... 1

ez R N S 4

Minoxid! ﬂﬂ{ S W e, 4
Cyclodextmims s, Z (A ..........coooeccoeveeeeeeeeeeeeeeeeeee. 9
yelodextrin inclusion compounds> 4=/ 15
.............................................. 19

................................................ 23

Eﬁm W —— 24
I ﬂaﬂ ‘ | W&Qﬂj .................................... 30
Materials......... 8. ... oo R 30
QW?&%&@QNNWTA‘VM'}@H 31
EQUIPMENLS. ..ot 31
BUSRIIRIR ...cmrmsmmensmicossmysssgnss o e P o A 32
Solubility StUAIES.........ooovoveieiicceeeeeeeeeeeeeee e, 32
Preparation of minoxidil-CDs solid complexes......................... 32
Investigation of the minoxidil-CDs complexes.......................... 33

Formulation of minoxidil solutions....................coooieve 34



viii

AULINENINEYINS
RN TUNMING AL



il 4

LIST OF TABLES
TABLE PAGE
1 | , me derivatives....................coc..c......... 12
2. ons containing propylene
_ solubllxty characteristics
after storage under¥arious conditio T B 50
3. The formulae ofifh id olutions centaining various concentrations
......... B A NN 52
4.  Degradation'ratgiCons ”_.‘= 1 temperature and at 70°C of
minoxidil solations | AR M, 57
5. Average normalize fﬁm% ; id arough newborn pig skin and
percent cumulative a .r-s H‘ idil in receiver compartment............ 62
6. Duncan’s new multl 273 a1, fraverage normalized fluxes of
minoxidil fio ution, Regaine® (Rx 1)
and minox: w" utions ke ntrations of B-CD
(Rx25)th:m1ghne porn pig skin............... m ............................................ 65

7. Duncan’s new'multiple range test.6f average normalized fluxes of
bbb SN DT R e
and m1nox1d11 solutions €ontaining vagious concentrations of HP-B-CD
ek T Th—
I Duncan’s new multiple range test of average normalized fluxes of

minoxidil from minoxidil solutions formulae Rx 1-10 through

B TR SRR i s oo e s i A 67



TABLE PAGE

10.

Ll

12.

13,

14.

Duncan’s new multiple range test of percent cumulative amounts
of minoxidil in receiver compartment at 12 hours of the commercial

minoxidil solution, Regaine® (Rx 1) and minoxidil solutions

containing various concen EOE D (RE IS s 70

Duncan’s new multiple ra: ent cumulative amounts

containing varigus cghgentrations of HP-B-CD (Rx 6-10)........................... 71
Duncan’s fcw g ent cumulative amounts
of minoxidiifin gécg 1\ - nen ours of minoxidil
solutions formalas/k AN e, 73
Duncan’s new miilt; ange test o ' ent cumulative amounts
of minoxidil in rgeei W 24 hours of the commercial
minoxidil solution, R - and minoxidil solutions

_ -t .-'.-'.f e
containing Vari y B L sorterstmminn o 79

Duncan’s ‘-‘r CA it ulative amounts
of minoxidimn recelver compartment at 2@ours of the commercial
minoxidil solufion, Regame (Rx1) and minoxidil solutions

conﬂl%&l{,] Jrbetitationg ot HPE-CH (Rx 6-10).......... 76

Dunca s new multiple range test of percent cumulativg amounts

FRDAAEURIA R b

solutions formulae RX 1-10............ooo oo 77



xi

LIST OF FIGURES
FIGURE PAGE
1. Structure of minoxidila. L Ll 8 £ 4 e 4
2. The structure and numbering of iHe®ioms of B-CD..............cooooveveiee 10
3. Schematic repiesentation ofithe A-typesphase diagram......................... 20
4.  Schematic represeatdtion of the B-type phase diagram............................... 20
5. Schematic Teprgs€ruationiof Franz diffusion cell...................................... 25
6. Microscopi€ vegtical segtion 0fSkin. b . 27
' with CDs at 30°C.............. 41
8. ninoxidil-B-CD complex,
................................................ 45
9. 3-CD, minoxidil-HP-3-CD
.......................................... 46
10. ThelRs -,- tra of minoxidil, B-CD, 3-CD complex.................... 47
L { J I-HP-B-CD complex.......48
12. The HPLC ghromatograms of standard solulns of minoxidil................. 53
13.  The calibratidncurve of standardsolutions of minoxidil...................... 55
14. ThﬁPu ﬂ %tm%m wpgs,ﬂxn;‘sif minoxidil ............. 59
15 Avera?ée normalized fluxes of minoxidil through newbern pig skin............ 63

B BT % s

Yat 12 hours and 24 hOUTS. ..o 64



xid

LIST OF ABBREVIATIONS

ANOVA
>

ch

CDs
B-CD
a-CD
y-CD
cm

conc”

HP-B-CD :I hydroxyprop --cyclod in
HPLC, = € ﬁl orm'lﬂce liquid chromﬁtography

s ﬂ'UrEl’J

l/mol = htre/rm)le H

WW T8 RN
microgram EI

mg = milligram

min = minute

ml = millilitre

pm = micrometre

mol/l = mole/litre

PAR = peak area ratio



pm
SD
TLC

v/v

w/vV

% i1

correlation coefficient
coefficient of dertermination
revolutions per minute
standard deviation

thin layer chromatography

AULINENINGINS
RN TUAMINAY



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

