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Abstract : W/O/W multiple emulsions were prepared comprising MgSO0; in the inner aqueous phase as a model drug. The stability and
drug release behavior of the multiple emulsions were studied using optical microscopy, viscometry and conductometry. Glucose was
introduced in the outer agueous phase to reduce the osmotic pressure gradient across the oil layer arising from the localization of drug
molecules in the inner water phase. It was found that the presence of glucose was effective in stabilization of the multiple emulsions and
in control of the release rate of drug more evidently when oil phase was partially hydrophilized with cetostearyl alcohol. This may be
attributed to the fact that the migration of water accompanying the hydrophilic surfactant to the inner water phase was limited under a
reduced osmotic pressure gradient and thereby slow down the destabilization of the oil/inner water interface.
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Fig. 1. Schematic illustration of formation of unstable oil/inner
water interface leading to phase inversion and sub-
sequent release of inner water phase.
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Fig. 2. Osmolality of electrolytes and glucose in aqueous
medium.
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Fig.. 3. Viscosity change of aqueous carbopol/TEA solution
(0.2 wt%) with the addtion of electrolyte, MgSQ;,
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Fig. 5. Photomicrographs of W/Q/W multiple emulsions containing (A) Lwt%, (B) 3wt%, (C) 5wt%, and (

D) 10 wt% cetostearyl

alcohol in oil phase and 0.04 mol% glucose in outer aqueous phase after 12h of preparation.
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Fig. 6. Photomicrographs of W/O/W multiple emulsions contain-
ing 3 wt% cetostearyl alcohol in oil phase (A) 0 mol%
and (B) 0.04 mol% glucose in outer aqueous phase.
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Fig. 7. Viscosity changes of W/O/W multiple emulsions with
time at various contents of glucose in the outer
aqueous phase (initial concentration of MgSO; in inner
aqueous phase; 0.04 mol/]).

A S EECIEL RS £ 719

1400 j '
Concentrati f

1200 Ceng‘l’ﬂc'(()):e (En W2 phase
—o— :0M

1000 | —o— :0.02M
—&— :0.04M
—— :0.08 M

800

600

Viscosity (cps)

400 | §

200

0 100 200 300 400 500 600
Time (min)

Fig. 8. Viscosity changes of W/O/W multiple emulsions con—
taining 3 wt% cetostearyl alcohol in oil phase at
various contents of glucose in the outer aqueous phase
(initial concentration of MgSQ; in inner aqueous
phase; 0.04 mol/1).
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Fig. 9. Viscosity change of aqueous carbopol/TEA solution
(0.2 wt%) with the addtion of glucose

Fode] FRI2E Alely HEE 4% Aa By
th. CA7F Qd4be] A7bEA e AR}e] ALol:= HEo W
g7} oRgate] FRI2 AY THEA 9o gRGEe
Adstne FFaz F5o] AAge BRI F 2 A
E BolA ggou oUgel CAZ =Yd dFgioM:
Alzbel mhet HEsh ASE F gasts 2e 339 £ g
ol FFIA2Y ¥R FEFE HE o] Wiy dojy

J. of Korean Ind. & Eng. Chemistry, Vol.8. No5, 1997



72D — ) = - vl - j
2% %5 8 o o T oof el ¢ MR = N g >
8 S 9 8 = @c&vﬁ.aq%gmeﬁﬁﬂgW * & g
© =gz TG L B N g S
(=3 Bq3 4 TN — of X : s
(=] L C e J ~ ) = o = 2]
* Es2% TPxlIixBwglr s <3
S S e BT Moo AR S o O B Ar o wi S
8 mmmM G .1%%&%@%% T gm ) .2 E
1 ELes R GE Bk % s 2
< s S BB o T do — OF SR © g
= O — oy 5 ®e i — M wo = N = =
S=g¢g PwRE P T &y ® <=5 £
. mmwmmmm %Mﬂﬂﬂh _ol T LET ~ E =
o 3 ~ _ AN N ! oy O ~
g TETSZRET o laRel ok war MOEZsy
: F g5 8% PRI IE Cdemae L TEEL oM §08
= =4 T = f%,q,lnoeu/.ﬁu‘mﬂ, s To ~0O .ilru < %}
5 & Q E§x 4 8 Hoq#oi\._..ol nEz_.__M_MT < N Kl vmrﬂ»nﬁ..m
ey =22 S E g S TS T o B e W4y o = & v 328
£ 838 228 ST2wRe’ p?w el I I
f2ooc oo o 2 g8 8 o,_x%uozu;l:ao_ad. o R
ROy = “m.macmw mﬂmui#inoﬂxﬂo_n_x_.m m_ﬂw o T
St S5%y§ TrazaviTEe s BTG
W L , ; o SETE S ow;T,wanrﬂruch_moATATo_a - T2 Z
b s 8 8 8 8 8 8 ° ~erEE %ﬂriwar%o_ag.aa% L ~ 8 E 8
w R 8 8 & 8 & ¢ - d:nwm..hoo_az_qoloﬂxaaa B AR T . 8§
" (worgn) AAzonpuod M, M ? =0 u% <0 ™ mo B Mg W E . K R M
£ - i TR T B Wk E W o T -
=
1%0
o 2 5 .8 Mmoo sk M do W F o okT o X B W M R o o
Ca e S5 5 T o 2 W e kT ok F o
> 3 B oS h) = R = e T ok 4r ) Ko o My bk § mo - T
4 2 2w A4 o = Ho o mo W TR (- o] e o Wy
B0 §= 2 R N R o - G N T W o
oF 8 g E < o B 5 W ok SEMEW T BT e
i ® - 7o oo 4 T B TRE R, et
£ g I < % o h e o R’
° E s & mrM%ﬁ TS T e Mt}7wﬁmﬂw1ao
o & o8 Wy < Mp W ™ %0 of XEoo” g xu B | )
?_=4tc CHCN R Moo oo o R
< °ceExX X oo B P = BT ol g o TN e B
E 2288 Taodrsrw ¥zl %szagwﬂﬁ
83 ZE88: TLeFRuianLmle,y n o ua Pk
[y Be s£°8 Eﬂuﬁwma.muﬂ:,._cmgﬂiwmo_a AUATﬂwsmuﬂsﬂmﬁ
—_— O — — — ~
£ NP 1_./|1Jv7oew|ﬂumu;ﬂ045+:ono mlﬂ7u.:p__|7ur%
: o SEE8 N aPouoe ko Hir 3 TR ey
= - — 0 — f N
B = ] SECE Mewlmed ,vx8 0Py TPy o5 P
€ 2 R ETLojom%@n%_%oe_aimil T Wl oy D
HER o EREE MRI2WTHIT PO w oS R W oo
A a T 4 23 g = _% MO e ook & o T o T
26 : 2 B nn &3 ) of sy ) i K
" - SEZE o 2 S L RTST %o e o) O® - a
§ g5 3 ® o ol MR~ I ! o N ! o T — = oy
g Tt BT _wwmodmN N G - S
— , o SEEE o  TmAMTHBALBT T 5 A x
g 8 g8 8 8 ~° oo tF CTHER T ERp o pw wEE Tt
a g 8 & e S BHE R R e ME R T eE R H G T
T CEls fall R R 2 5! ~ <N
n) AuAonpuo ; PpUTHFELOTTTTMMN T RS o 7 mk cl
& (worsm) Ruonpued i WA TAT o DT 5 @M o s N o

5, 241 (1977).
Kita, and D. Yonezawa, J. Colloid

57, 353 (1976).

)

Interface Sci.
S. Matsumoto, M. Kohada., and S. Murata, ibid., 62, 149

Pharmco Kinetics Biopharm
4. S. Matsumoto, Y.
(1977).

5.

frapell A

=
s

W/O/W ot

T48, A8 A A5 F, 1997



Water/Oil/Water thg#3+9} P83 FE &

6. David E. Tambe and Mukul M. Sharma., J Colloid
Interface Sci., 157, 224 (1993).

7. A. A, Al-Saden, A. T. Florence and T. L. Whateley, Int.
J. Prarm., 5, 317 (1930).

8 J. A. Omotosho, T. K. Law, T. L. Whateley and A. T.
Florence, Colloid Surfaces, 20, 133 (1986).

9. N. Garti, A. Aserin and Y. Cohen, J. Controlled Release,
29, 41 (1994).

10. Y. Sela, S. Magdassi, and N. Garti, J. Controlled Release,
33, 1 (19%).

11 A. T. Florence and D. Whitehill, /. Pharm, Pharmacol., 32,

R s CEE EET IEL TSR S 721

64 (1980).

12. A. T. Florence and D. Whitehill, /. Pharm Pharmacol., 34,
687 (1982).

13. T. K. Law, T. L., Whateley and A. T. Florence, Int J.
Pharm., 21, 277 (1984).

14. A. Vaziri and B. Warburton, J. Microencapsulation, 12, 1
(1995).

15. Y. Kita, S. Matsmoto and D. Yonezawa, Nippon Yaguku
Kaishi, 11, 14 (1978).

16. A. T. Florence and D. Whitehill, /. Colloid & Interface
Sci., 79, 243 (1980).

J. of Korean Ind. & Eng. Chemistry, Vol.8. No5, 1997



