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43 FA  o/w B microemulsion?] Bz [FFHFFol vlo] R AHBZ A}
BRABVHELAY Eul(wt.%)7} o 8-S d3sidct. vlo]2 AHFEZA
ot RZAWEZEZA Y TYu|old A-EBZAY o] Fidel wet gzt F7)
7t ZotA 3, FAIPEAGol }FspHen, o] wje EjhH|= 20/40 ~ 30/30 &
2 Jelxtth. RheogramE F3to] AjRole AT WFTZI FHEL ujsies
FEH EANFS ¢ 4+ ddon, IAEKE FHA AEGHo| AXA] Y=
hysteresis§ UEIQITE hysteresis®] WAL ZEguloA AAZFZA Y ofo]
gtolA o] wiel HZB e AZXH microemulsionS rheopetic¥t 44 X o).

1. 4 &

B3t emulsion(transparent emulsion), 7}23¥H 7] E(solubilized oil) n
‘:Q.E_ el microemulsion T4} FHsln, F7bo] g3, ¢zt zlo}
) Ro] AFII] e, dA4¥H ez Pty Wil Aot 1 &4
o] Axt Zrf Hz Qch.P*S® Microemulsiong A Z317] AN E
macroemulsion H|Z2= W] vha W o AHAB AL Al RIZAREIA
g Ag37lE kY ARYPAY RZARLYALE enulsion Y= F92 A
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Arto] FEEo] emulsiono] TAHE A& YolFH FAHH emulsiono] BAPS
Fo] ¢tFAHE& FriAlzicl.  Emulsiono] FHA}(thickening agent)E A}-L&3}H
didol FriE At FHAE AL3H Bl d¥E F 5 AV B
Z8A hdl /ALY BRZAWIELZAE ALY v&E TSI ARSIH
emulsion®] <FAH} AHE WAL 4 ltiil Schulmanz} Cockbaing E 3
th® whetd 2 dFolds 448 EA o/w ¥ microenulsiond A ZE7] ¢ls]A
I 2= Microfluidizer&"¥ o] &3}l o, BHAiaprlog = cetyl
octanoate, ARE A= UM w23 2Fo] HL wo]2 APEEAA
POE(15) oleyl ether, POE(40) hydrogenated caster oil, POE(20) cholesteryl
other, BZARBAAZE glycerine, AXHOTL ZFR4E ALgslel o] &
AR HZA o} BZAHRGGA ] ZPu| 7t A Z{E nicroemulsion?] ¢AE 8%
B4 nale 48& A7t

2. 4 9
2-1, A &

2 A¥olA EiGe 2 AFE T 0il2 cetyl octancate, H]o]& AHHBAA
£ Nihon emulsionAte] HEFSLE HLB7E A3 M4 o] AAEEAU
POE(15) oley! ether, POE(40) hydrogenated caster oil, POE(20) cholesteryl
ether, B ZAWYMA L= glycerined, B ZHS4E A1L3t9dct.  Table 1,

2, 30 Abggt Ay ge] HAS Vel Sl
2-2. A|RAZ

4B A o/w ¥ microemulsion& A ZR3}7] 23] o0il& 10 wt.%, EL
owt.% B & I, vlo] AHYEAY HRAVEGAE TP E =
A ste] AbgstAdct. ARBAEAH ) RZAUBEGA = EPW] 10/50, 15/45,
20/40, 25/35, 30/30 & 3} Al&3jdct. A XARE 70121 T B 244 &
33t ¥ JgF3AXQ Microfluidizer (2de}t™ 15,000psi, &I 4 43)E
o|-&3to] emulsion& AZRF F AMAMI AF271x] EZstodct AR A q2E=
40£1°C 9] ¥ =xo] RH#slgch

Fig.1.o] §3}Ax]8 A}23% Microfluidizer (Microfluidics Co., U.S.A.)
schematic diagram& UIEPUilom z}zte] ZA o] uwlzl A Z3 Alge] =g
Table 4.2} Zrt}.
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2-3. 43271 &3

A %3 emulsion®] YxpA7E= 5Y THL= 53 FAAch FHN =
laser light scattering system (PCS 4700, Malvern UK.)& o]&3%ld 1, FAHA|
9 = 30ticden, 3 H FFo A& A8 AWAESHA] Qdokrh

Fig.2.9] laser light scattering system?] schematic diagramg L}ER]<L
T}.

2-4. 554 53

Emulsion?] &% EA-L& Roto viscometer (RV-100, Hakke, Germany)Z& o|&
3t 30:1°C oA 53 &Aslgdon], sensor system NV cup?} rotorE Al
stadct. 3H ZAT ARE FE55H0 48 & 7t A& £ U] HE
AALEEER) okgirt, AMuhgHI Hrhg ot FAE FAHr sl ARE
cupo ©3il rotorE AL Fof 30:1TolA 5EZF FX3 rig, HFrLz-Axh
£ rheogran ATHEE 0~1080 sec” o] HeloA %E 2T RS2, A
2R DA ZHE AUVEE 1080 sec o] 4 287 ST

w
1
-

o
o¥,
ox

“

EnulsionS @3tzos Hobgyt Aelo] 9lom=z Ajzte] Z3igle] miz}
A=ZL 27§y, 2 EeiEe A3 §H(flocculation)o] dojrti wlF =}
o &J3] = x7} A creaminge] H I A|Zto] ¢ Z}3tH 3 (coalescence)
5o} emulsiono] HalEE 2oz o#A grh® Emulsiong FEAIL 4 9l
WH o= emulsionYA7t FEA] fdol =HA| UAY 18 AHFGAA
B3gt Ado] wo] FAE o AW FeF ZxE Eoli, ¢ FFHY AWA
BANE A3 A Hoipes AL, 298 F 3R ol AHEEAE
Esto] AR3teE Aol Hrl emulsiong B A e Zleog odfAd o
t}. ' Emulsion®] AL ehsl: Wyoez: efe] dxtzy] W
E FFYEN ¢FEE stz e, AA S2E AR, 2=
o] W3} cycling Tof 23] emulsion THE FAAHA ©b Aol emulsion?]
ABPAE FAHs= W Fol ol &EIIE ¥l

i Lol
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BAl B8-S dolH 7] 9Isted, A ZE enulsiond 40£1T 2] 3220 B
A7 54 HA SR 53jof AAA gxte] Ay| wWIE WS Fig. 3. 4.
5. 6. 7. nlo] AAFAEA POE(15) oleyl ether, POE(40) hydrogenated
caster oil, POE(20) cholesteryl ether, R.ZAHEAA glycerine?] E§y]
of ulg} A 23t emulsion®] AR 7| E laser light scattering system© 2 z}z}
5 10, 15, 20, 259 A% Fo FF3le veld Tgor}. Fig. 3. 4. 5.
6. 7oA KT E0, EHE: ZA] Aol QI Hez velwtol},  POE(20)
cholesteryl ether& A}&3lo] A 23 ECY ZH -+ AjZto] A 3to] uwlel Haly
gict. uwi2bA] POE(20) cholesteryl ether= £ Al@ojlA Hilxosgw 183
cetyl ether®}= emulsiong& P37 ojgL AW¥AYA=E BzEc =3
EO,EHE AR AL o] F7Id4E Aty AUy FAE Holdg o 4 ol
Tl & AEEEA e BRAFRAGA L EH I 10/50~20/402] HelolHE
Zt2] 3717 50 ~ 200 nmE H¥]A A, emulsion®] ZA] QAAME FX| A
ekt e vt Z3]) 20/40/~30/30 Atojollq A 23 F ol 20 ~40 nmT Bl
2 212 Qlz}e] microemulsiono] FAEE AT A AMEE okFstadct. ol
o] AHZgA e} K2ATREGAL] st 20740 ~ 30/30 Yo emulsion?]
Yol ¥ZFIA LEE 8L emulsiony At Folo] FHE 4 e AWNY
dAL ol wolel utel FH-2 AWHE HF A3t emulsionYxle] FE A
gdg "orFdrsl wEY ez AzEd | m=y RARBYAQ
glycerineo] emulsion 4=} F$]o] FAH AHFZA| Alejo]l HBHOZTH A
ol F715t & W& AWAYE S FA3t LS FuiA Heg ARH
t}.

3-2. #E5%

Fig. 8.2 POE(40) hydrogenated caster oil& A}&3}o] H]o]& A HEAA
o} RERAHGEZA ] Ejujo] ultet AR AEE 5 FAA F FHslo @
rheogramo|t}t. Fig. 8.-& B3l Al FEEHEL AUEE F7lo izt A
2ol Z713tQrt. I AL T 40sec”’ FZollN Ex|(yield stress)7t &
AR oem T S AREEdA e REZAHEAGA ] EYu|st 10/50d wf 22 Pa,
15/45¢ wf 27 Pa, 20/40d wi 30 Pa, 25/35¢ uwj 32 Pa, 30/30¢ uwj 61 Pa® A
B ZUEE o 4 ot oleto] HEXIL Ex3t= A2 emulsionYR}Zte] o
B3 WHIRE FAEUcts AE Yu|sty AHEZA Y} E2ADEEA ] 3
v 7} S48 & ¥EXE LUElYe 22 emulsiony2pztel]l Bt A H )

¥FZE oFE AT FEULL AVEEI} Pt AolE 2R o
ot Ze AVGEIN Uehd AWSHRTH o} £ P& Bo] AVEE 32
of T HEIAT sBFMo] UNHA Y hysteresis') HYE Rolz o
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T} 3}, hysteresis loop?] A2 ARFAHA L o] FIEU4F Aoy,
FxE YUelE rheogran®] 7|&7|E 7MY FI1ES BHola glth. ol
A2 POE(15) oleyl ether, POE(20) cholesteryl ether, POE(40) hydrogenated
caster 0il& AHgY ARNME u£stA Uetdth olF Fstol ABBA
ARG EA Y] EuE 2AsH ExE ¥H¥ *l’é + AL ZFog whH
th & AYolA HRI microemulsiond ATPEEE F7HA A o] ATHGYo|

AUEEE 7247 of A¢gART} 2 L}E}L}—— rheopectictt B4 Ho]
L {AUe "AY £ drt
4. A E

Hjo]| & AP AdA} XRIAAEAEALY Eyw|st Microfluidizer®
H 23 48 EA o/w8 microemulsion?] <A FFEA njxE YL 4

2 2 AEEs QoA 3 Z2 2ES €&+ ddrh

1.8]o] & AHBAA G RZAAEAYAY Eyujrt 20/40~30/3090 HelolA 20
~40 nm?] microemulsiono] FAHE LT, A ¢AEE gFsiPd e, vlo]& A
HEAAA POE(20) cholesteryl ether®} cetyl octanoate = emulsion o] %
B3R ket

2. Axt(E 40sec” F2oA VBRI 251, ulo] AHEBAEAL} B2
AREgA ] TR 7t F71E4E FEX I St en 3z HHe M7}
¥]X= hysteresis loop?] HAE HAAELE & £ garl.

3.Microfluidizer& o]&3}9 Az 4 HEA o/v ¥ nmicroemulsion
rheopectic¥t FA¢& ¢ 4 9ladrc}.

Abstract

It was investigated that the effects of surfactant to cosurfactant ratio on
the stahility and rheological properties of o/w microemuision, The
stability of microemulsion was good in the surfactant to cosurfactant ratio
20740 ~ 30/30. In the point of rheological properties, a yield stress
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meaned the inner structure formation was detected and the area of
hysteresis loop was increased with increasing of surfactant content of the
ratio. The microemulsion prepared by the Microfluidizer was characterized
by rheopetic.
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Table 1. The chemical formular of surfactant

surfactant chemical formula maker
POE(1S) Nihon
oleyl ether €:oH,,0CH, (OCHICHJ"-' OH emulsion Co.
(Ltd.
O OCH,CHz(OCHwCHx)
CHO -C - (CHy)o CH(CH )sCH; .
POE(40) i Nihon
hydrogenated O OCH2CH2(OCHWCH7)\).\OH emulsion Co.
caster oil CHO C {CH o CH(CHZ)S CH; Ltd.
I (') (‘)CHZCHjOCH,CH,)C_IOH
l >~
CHLO-C~(CHy)i0 CH(CH,)sCH;
POE(20) | CI CHy  CHy Nihon
cholesteryl | CH-CH:CH,CHy~ Cli— ™ CH, emulsion  Co.
ether (':”3 T //rA, Ltd.
7" OCH,CHA (OCH,CH 5 ), OH
Table 2. The chemical formular of oil
oil chemical formular maker
cetyl CH 3 (CH ;) y CHCOO (CH ) sCH Wicken Prodution
octanoate i US.A.
CH,CH 4
Table 3. The chemical formular of cosurfactant
cosurfactant chemical formular maker
CH;—CH— Che Duksan
glycerine I | ! Pharmacutical
OH OH OH Co. Ltd.

Table 4. The abbreviation of o/w microeulsion prepared with each compositions

Sample Dispersed ' Nonionic Cosurfactant Conunuous
fname phase surfactant phase

EO Cenyvl T POE(135Yolevt ether Glycerine Distillated water
octanoale

EC Cetvl POE(2Ucholeservi Glveerine Disullated water
oclanoate , cther

EH ‘ Cent | POE@0yhvdrogenated (ihvcenine Disullated water
octanoate | caster oif

{LHE e ¢
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Fig. 1. Schematic diagram of the Mi_croﬂuidizer.
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Fig. 2. Schematic diagram of laser light scattering sy stem.
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Fig. 3. The effect of the standing time on the droplet size of
surfactant-cosurfactant ratio 10/50.
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Fig. 4 The ctfect of the standing time on the droplet size of

surfactant-cosurfactant ratio 1545,
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Fig. 5. The effect of the standing time on the droplet size of

surfactant-cosurfactant ratio 20/40.
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Fig. 6. The effect of the standi g time on the droplet size of

surfactant-cosurfactant ratio 25/35.
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Fig. 7. The effect of the standing time on the droplet size of
surfactant-cosurfactant ratio 30/30.
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Fig. 8. Shear stress vs. shear rate for surfactant—cosurfactant ratio

after 5 day (sample, EIH).
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