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The effect of various enhancers on diclofenac sodium flux through
human amnion,human placental membrane and newborn pig skinuwas investigated.
Experiments were performed using modified Franz diffusion cells. Two sets
of donor solutions studied were 25 mg/ml diclofenac sodium solutions and
saturated solutions of the drug. Vehicles studied were water,0.01 and 0.05

mg/ml tween 20 in water, 0.4% and 1% w/v brij 35 in water, 10% w/v propy1ene;

glycol in water, 10% w/v tetraglycol in water, ethanol, isopropanol, and
1% w/v orange 0il in ethanol. Except from brij 35 and alcoholic solutions,
the othersvehicles enhanced the diffusion rates through the three membranes
similarly. The enhancing effect of the enhancers on human amnion and human
human placental membrane is less than that on newborn pig skin. The major
enhancing effect of steady state flux across pig skin and human placental
membrane is by the increment of partition coefficient. Whereas the major
enhancement of steady state flux across human amnion is by the increment of
the diffusion coefficient.

|

|

|

a a 7
madn.LadenIsy awiledeiian o Y D S

\*\JW? O-F"—! ——

= WA, d
I LadTnssy agisyes 1 IgNIny .

" 4 ;
Ymsdnw._..2537 agdieveenIgMiInuiiu




Vi

This success of this thesis was accomplished by assistance of many people
concerned. Begin with the help of Dr.Panida Vayamhasuwan, my Advisor, | would
like to express my sincere gratitude for her kindness that gave me the opportunity to
study in this master program. Her precious advice, continuing guidance, patience,
encouragement are also deeply appreciated and always make me so grateful.

| also wish to express deep appreciation to all members of the thesis
committee for their helpful comments.

My appreciated is extend to Mr. Summana Moolasarn for his kind support
of newborn pig and grateful appreciated to the Obsteric Department, Chulalongkorn
Hospital for kindness of provision of human placenta and human amnion used
throughout this study.

A special thanks to Atlantic Pharmaceutical Co. Ltd. for provision of
diclofenac sodium used throughout this study.

This investigation was supported in part by a grant from the Graduate
School, the Department of Pharmacy, and Government Fund through Chulalongkorn
University, to which | am extremely grateful.

Thanks to my class-mate for their assistance and encouragement.

Above all, | would like to express my thanks and gratitude to my family,
especially, my parents for giving me in the way of educational opportunity.

Finally, | would like to express my thanks to all of those whose name have

not been mentioned for help to make this thesis a reality.



CONTENTS

ABSTRACT (ENGLISH).........ccrr M e ST v

ACKMOWLEDGMENTS ... icaibinsiiin b iiimssasssvesssiveatssss iy svoe s svu s Vi

LIST OF ABBREN ATIONS . ettt L i s sdisiiansoiaisssssivsshnsdshanastanyismoghogin I
CHAPTER

1, - REVIEW OF LITERATUPBERERIG ||\ oo o iiiciinaisnisaniisoisisiassssiorimogssidbe

In Vivo Percutaneous Absorption Studies in Man...........ccceceeeevveisviveceee. 3

In Vitro Percutaneous Absorption Studies......................

Enhancers CUrrently StUAIEA.......viciiimnretibbercrecrcisernercrsssscnssesssessessssersscnes 18

Theory:of DIfiiGraANIUUMDINELIVBEL ....ooviirmrivnmsimasperish el 40

. EXPERIMBNTAILALONGKORN. UNIVERSITY. ...l & 584

Nlatenals . cuvm s s e e A S R R T A
35

36

NE ~HESULTS AND DISCUSSION. . 5 o i B ssseessssssshoeeina S S 46

N CONC B ONIE ot s bt ek o g 4 R 78

T 2 N AN VTR ) R, SuRNO NI, Jrs S SO 1 |

APPENDICES. ., 88

ik R AR S B o0 SCTIE o8 WA, T ot RO WO ) et Mo I



Table

10
11

12

13

VIII

LIST OF TABLES

Solubility of diclofenac sodium in donor solutions at 33 + Ok o e T

Partition coefficient data between certain donor vehicles and the three

11121001011 | = e T 4 e B e e T CO ST %0

Fluxes of diclofenac sodium from its 256 mg/ml solution through newborn pig
54

Fluxes of diclofenac sodium from its 25 mg/ml solution through human

. 11 % 5 VENNN N ...

Fiuxes of diclofenac sodium from its 25 mg/mi solution through human

PIACONLAl MOBMBIANG.Z... /i (NI oy sasstoaNasisiionsosssassassnsansisansonsassnsbasassasssssnies 56

One way ANOVA for steady state fluxes of diclofenac sodium from its 25
mg/ml solution through human amnion.........cccccevvimiiniii e,

Duncan’s new multiple range test..........ccoivviinininnn e
One way ANOVA for steady state fluxes of diclofenac sodium from its 25
mg/ml solution through human placental membrane.............cccoininciccininennnns
Steady state fluxes of diclofenac sodium from its saturated solutions through
NI TN SR dsmaishinsto i siaursiip s slsssmomsssormiib sty raa o s
Diffusion coefficients of diclofenac sodium in the three membranes............

Steady state fluxes of diclofenac sodium from its saturated solutions through

s LRl s o TR S 72
Steady state fluxes of diclofenac sodium from its saturated solutions through

human placental MEeMDBIaNe...........ccoooeiiiiiciicicie s

Soliibllities ol diclotenac SOaIUM . o n s i st i svas i sl



Figure

0 N o o s W N

1

12

13

14

15

LIST OF FIGURES

Page
Diagrammatic illustration of Franz diffusion Cell............cccccueirriinrrcesneriannn. 6
Schematic cross-sections of human SKin...........ccoeieniiiiiiiniic e 8
Schematic compartment of Stratum COMEUM..........ccoourmiriciviiisisrieenseesenins 8
Diagram of possible permeation routes through the stratum corneum.......... 10
Microscopic vertical Section through Pig SKiN............ccovvvueeeresseresseeersmnessesesesens 12
Fetal and uterine faces of Placenta .. i iisininsisissnsissiereiesnsnens 15
Diagrammatic composition of placental tissue near maturity..............cccceevvnnee 16
Possible profiles of surfactant induced alteration in the permeability of
biological membranes........... ST 8 BB 25
32

Typical cumulative amount versus time profile............ccocvniiiiiiniiiinnin,
Correlation of steady state fluxes of diclofenac sodium from its 256 mg/ml
solution through newborn pig skin and its solubilities.............cccoccceercenene,
Correlation of steady state fluxes of diclofenac sodium from its 256 mg/mi
solution through human amnion and its SOIUBIItIES...........ccovvreeiiieciirceea
Correlation of steady state fluxes of diclofenac sodium from its 25 mg/ml
solution through human placental membrane apd its solubilities............c.c.....
Correlation of steady state fluxes of diclofenac sodium from its saturated
solutions through newborn pig skin and its SolUbIlItieS.........cccccvvveveriviriiniens
Correlation of steady state fluxes of diclofenac sodium from its saturated
solutions through human amnion and its SOIUDINItIES. .........c.covveerireeicircicn
Correlation of steady state fluxes of diclofenac sodium from its saturated -

solutions through human placental membrane and its solubilities................. 76



Cv
cm
cm

CMC

> > @

Jss

mcg
mi
mg
mm
min
nm
NSAIDS
PG

2

r

em

I

LIST OF ABBREVIATIONS

diffusional area

degree celcius

coefficient of variation
centrimetre

square centrimetre

critical micelle concentration
diffusion coefficient
equation

gram

thickness

average thickness

steady state flux

partition coefficient
microgram

millilitre

milligram

millimetre b
minute

nanometre

nonsteroidal anti-inflammatory drugs
propylene glycol

coefficient of correlation

revolutions per minute



SD

wiv

standard deviation
lag time
weight by volume

micrometre

Xl



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

