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Preparation and Evaluation of Propofol Microemulsion for Parenteral Use

Jong Hwa Lee, Sun Young Park, Dong Woo Kim, Mi Hyun Cho, In Suk Cho,
Gye Won Lee*, Mork Soon Park and Ung Kil Jee®
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*Pharmaceutical Engineering, Konyang University, Nonsan 320-711, Korea

Abstract — Propofol(2,6-diisopropy! phenol) is a phenol derivative that is chemically distinct from other intravenous sed-
ative hypnotics. It has been extensively used as a short term anesthetic agent, because of the rapid onset and short duration
of action. Propofol microemulsion system was prepared with different concentrations of ethyl oleate, Solutol ® HS 15 and
Kollidon® 17 PE Propofol microemulsions were studied by transmittance, viscosity, particle size, i vitro release and phar-
macokinetics. The range of transmittance of A group with 4% ethyl oleate and that of B group with 5% ethyl oleate were
92.6~95.1 and 91.3~94.2%, respectively. Transmittance 1~2% decreased as concentration of Kollidon ® 17 PF was
increased and increased 0.8~3.3% when 10 times diluted with normal saline. The viscosity of A and B group were in the
range of 3.9~4.1 mPa ' sec and 4.4~5.3 mPa -sec, respectively. The particle sizes of A and B group increased as amount
of Kollidon® 17 PE. Also, release of propofol was slowly increased as the amount of Kollidon ® 17 PF was increased. Propofol
plasma concentration by i.v injection showed 2-compartment model. Pharmacokinetics of A-5 was similar to that of com-

mercial emulsion(POFOL).
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Co., USA), Solutol® HS 15(Polyethylene glycol 660 hydroxy-
stearate, BASF), Kollidon® 17 PF(Polyvinyl pyrrolidone, M.W
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Fluorescence detector, Waters, U.S.A.), viscometer(Brook field
DVAIL, USA.), UV/Vis spectrophotometer(JASCO, Japan), Light
scattering analyzer(Model 127, Lexel Laser, NY, US.A)5=
o] g3}t
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Fig. 1 - Phase diagram of microemulsion composed of ethyl oleate-
surfactant-water phase.

Table I- Formulation of propofol o/w microemulsions containing
various concentrations of ethyl oleate, Solutol® HS 15 and
Kollidon® 17 PF

Formulations (w/w, %)

Ingredient
A-1 A2 A-3 A4 A5 A6 B-1 B2 B3 B4
Propofol 1 1 1 1 1 1 1 1 1 1
Ethyl oleate 4 4 4 4 4 4 5 5 5 b
Solutol®HS15 17 19 17 19 17 19 20 22 20 19
Kollidon®17PF 2 2 4 4 2 4

Normal saline q.s to 100

“7‘11 BERAAEAA D 0Ye) u]Ee Fuz} sty on, Ay
HE= A S A4 WAEle] el = ARS AEsie] 24

3t (Fig. 1).

TERY 00|20 HE M= - PFPEedA 2 J9E vt
B0 F Table I3} 22 Ao we} L X Z ethyl oleate X
Solutol® HS 15& AM-310] T} o] o] Azsisict. =2
EZ3} §432) ethyl oleateZ E3HA]7]31, Solutol® HS 158 ¥
o], 50°CellA] 1087 WRHAZATE. 7)o & AA8] 7tshad
A, THAA mlo]lF2o|dAS FAA)Z] F Kollidon® 17 PF
& do] AAY] AEE T, 20T Yt

ZEE £Y —vio]a2oddw 1 108 M Ae) FFE
(540 nm)E F7Y3l] FEHE (%)l 3t FHEE H7leil)

o= BE ¥ AWFHT &Y - JEi¥s FARNRPEE
ALg-5te] He-Ne laser®dd(d; 678 nm)O.2 =331, A5E=
Brookfield A=AE AMg-3le], 25+1°CollA] 67.5 sec™'e] YA
3 AgkEg 7110 cp-40 type sensorE Attt s"

RUEAIY - A3 TFHE vlola=2dds AleAA
(POFOL®, A|YoFE, o|3} C-E)Z 5 mi(Z2EEZ2A 50 mg/

m)¥ FHatod, vjg] 48] vEEEHMW.C.0. 12,000, Sigma
Coell ¥, reservoirel]l QIAFE &% (pH 74) 10 miE ¢

1, 37.5°C, 600 rpm .2 FH3IEA 1, 2, 4, 6, 8, 10, 15, 20,
30, 40 ¥ 60iErt Al E F3le] HPLCE £45l] W& =
ERXF k& AR

o] u] A3 AY-L Inertsil ODS-3(5 um, 4.6 X250 mm),
o] FA}E ol EVED : 0.1% 2AF=70 : 30(pH 2.0), F-&52
1.2 mi/min, 332 276 nme] 3t}

SfESEME

OEF0| W AR - T2XEEAN 20 mgkgd] $HORE
ulo| A Zo|HAA A (A-3, A-5, A-6, B-2 2 B-3)9} C-ES 2+
5uk2l 317 (Sprague-DawleyA] HE, 200~250 g)¢] thE A
o Boialoint. Fol &1, 2, 4, 6, 8, 10, 15, 20, 30, 45 2 60
woll hEl-EelA] 200 W At SAL daie]ste] ¥
< dom 24T w7k BEE AT T2 X ES oMAE
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22lof] SalA)A 1.25, 2.5, 5, 10, 20, 40, 80 2 200 ug/miS

E{%E Azt o] g 50 WA A Hska ¢37)
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&), F48 1.2 mlmin, FUFL 50 woldod, A&
exc:tation 276 nm, emission 310 nmE 3}3Ich

org=rl mi2lHElR| A& — WinNonlin ver. 3.1 2 I8 o)
g8« dFFL FHoZHE B3 7187 (w9} yEH®A),
el '*°| 7]%7]([5)9P yzéf"‘(B) AUC, Zﬂ‘ﬂ“ﬁ*&v’\lﬂ(MRT)

g % 0

MEHT _ 34O F ethyl oleateE ARGAAE Solutol® HS
15¢- Cremophor® RH 40& AME3lo] AHELE 24} F1g
197 VERASLC ™ Solutol® HS 158 AREZE 7 719 #4494

o] = Wth =& 20U BEI} 4~5%2 vlo|ARdEHL
Cremophor® RH 40-% 20~22%, Solutol® HS 155 15~20%
ARESROLE w) ZF2F FAEAY wEkA 558 el E
AL HYO R ethyl oleate® AAEIAZ Solutol® HS 155
ARE-sto] Al st

EHT _Table 19 2Ao) wlg} #5759 vlo| g2 dAS
Azstel FHEAEE 5% 295 Table Ilol) VERASIT

SFFIEE 299 ok) 49%¢1 A7 (A-1~A-6¢lM 92.6~95.1%

Table II — Transmittance of non-diluted and diluted microemulsion
(mean £ S.D., n=3)

Transmittance(%)
‘ormulations Non-diluted Diluted
microemulsion microemutsion®
A-1 95.1 £ 0.0 96.7 £ 0.1
A-2 934 £ 0.2 96.4 = 0.2
A-3 945 + 1.2 972 £ 0.3
A-4 93.0 £ 0.2 96.0 £ 1.2
A-5 93.8 + 0.7 96.5 + 0.6
A-6 926 *+ 1.6 956 + 1.1
B-1 942 £ 0.0 95.0 £ 0.9
B-2 93.0 £ 0.2 963 £ 1.2
B-3 93.5 + 0.7 96.8 = 0.7
B-4 91.3 * 0.0 93.2 £ 14

¥4 dluted 10 times with normal saline
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Table III -~ Diameter of non-diluted and diluted microemulsion
droplets (mean * S.D., n=3)

Diameter (nm)

Formulations Non-diluted Diluted
microemulsion microemulsion®
A1 238 £ 0.2 204 £ 0.3
A-2 239 £ 0.0 194 £ 0.1
A-3 353 £ 04 20.8 £ 0.1
A-4 354 £ 04 19.6 £ 0.1
A-5 469 £ 0.1 20.8 =+ 0.2
A-6 473 £ 05 19.8 £ 0.2
B-1 25.1 + 0.2 20.0 £ 0.2
B-2 252 £ 0.1 20.0 £ 0.0
B-3 40.0 £ 0.2 21.0 * 0.1
B-4 609 £ 0.1 21.0 £ 0.2

Djs diluted 10 times with normal saline

o]213 Kollidon® 17 PFS] ofo] Z7VE 12935 743t
A}, T3 Kollidon® 17 PR] ko] B3t A= 19%2]
Solutol® HS 155 A3t A-49} A-60ll 22t 1.499) 1.14%2
o sk

2919] ako] 5%R1 BT(B-1~B-4)] BEHEE= 94.2~91.3%
0113 Kollidon® 17 PFe| 7ol w}e} 7Asle] B-37} B-14)
ABTE 0.7% 2Tt B35 Solutol® HS 159+ Kollidon® 17 PF
9] qko] FUsL 22 o] ThE A-69} B-4A|A|S] FFT5
= A-67} 1.3% Tl 3

AAE 108] slAete] SHIRE o) BE A IR
93.2%°1do 2 TS B T Usich

Q=R g AW | ME - AxY 7t 249 579 vlola
Zo|BAT 108 AN 3]z} 7|E Table [l YFERTE
Z AT9) YAF7)= Kollidon® 17 PRgo) 7183 Zv)a}
o ANEAd e = L-‘J’HO] 29t} Kollidon® 17
PFE A7k &2 A-M A-2= 23.8~23.9 nm, 2% 7K A-
39} A-4= 35.3~35.4 nm, 4% F7}5F A-58} A-6E 46.9~47.3
nme| JAEZE ERAGITH

B9 12171 Kollidon® 17 PF2] <ol wle} F713h= %
AFS BT 5% ethyl oleate®} 4% Kollidon® 17 PFE A}-g-3
B-49] ¥227)= 60.9 nme]3lE=T A-6 9 13.6 nmo| 2}o|S
Ho 249 4% IR FFE T AoE Ve
S 108 BA ROl B gAuth 2R 19.4~21.0 nm
o|3lx 53] B 39} B-4 AR A=719) 7R} FEski)

Ao 2949559 Z71E BoolA oF 0.5~1 mPa - seci =
o o 7} zﬂl Aol A= Kollidon® 17 PFY] F7}o| ulzh
ol Z7IEh= oS B9tH(Table IV). B3} B-2, B-3 % B-
4 AAE ARFQ CERY A7 F2A430A F7hekant
(p<0.01).
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Table IV — Apparent viscosity of microemulsions and a commercial
emulsion (mean * S.D., n=3)

Formulations Viscosity (mPa - sec)
A-1 3.9+ 04
A-2 39f 04
A-3 41 * 04
A4 39+ 04
A-5 46 £ 04
A6 41* 04
B-1 44+ 0.0
B-2 51 % 0.0
B-3 51 %00
B4 53+ 04
C-E® 39 + 04

Dcommercial emulsion (propofol 1%, soybean oil 10%, glycerol
2.5%, egg lecithin 1.2%)

0

Propofol concentration (ug/ul)

Time (min)

Propofol concentration (ug/ul)

0 20 40 60 80 100
Time (min)

Fig. 2 — Time course of propofol release from the microemulsions
with ethyl oleate(4, 5%) and a commercial emulsion(n=3).
Key; A @:A3 O:A5 X :A6,H0:CEB@:B-
2, O :B3, x:CE

Rt

2219] oF4p)o) YAE A-3, A5 YD A-63} AJTFAQ C-E
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Fig. 3 — Plasma concentration-time curves of microemulsions and a
commercial emulsion(n=3). Key; A) @ : A-3, O : A5, X
:A6, 0 :CE B @®:B2 O:B-3 X :CE

2 1)%9] Kollidon® 17 PF7} ¢F29] 7|2 &S F&=
RAog AtgHrt.
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=the 28 2o Ae) & ¢ qiok 018 22 g2 B-
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Table V — Two-compartmental pharmacokinetic parameters of propofol microemulsion following an intravenous injection to rats (mean * S.D.,

n=3)
Formulations
larameters
A3 A5 A6 B-2 B-3 C-E?
AUCY"™" (min/ml) 965.9 T 342.2 703.6 T 233.6  1242.8 T 10499 19325 £ 2207.1  976.7 £ 730.3 640.9 = 289.8
Typp Jnir) 6.3 £33 37t12 49 + 03 9373 7.7 32 41=*16
MRT (min) 0.8 £02 1.0 £ 04 1.1 £ 0.6 59 £ 96 1708 0901
Alpha min™) 2505 24 %05 21 t07 2614 1908 24 £04
Beta min™) 01 *0.1 0201 0.1 *00 01*01 01*01 02 £0.1
A (ug/nd) 24313 = 353.6 15752 * 889.2  2934.8 = 3299.7 6232.1 £ 93759 2107.1 = 483.7 1507.5 *+ 898.3
B (ug/n) 71 £56 122 £ 55 96 £ 1.1 120 £ 53 99+ 79 108 £ 6.9

)

7 178c]9om A3, A5 Y Aexrh AtiA oz Agt) &
&, AUC'8min= A 3 A5 A-68T} B-29} B-30lA] Z71E 1}
ERA 37, A5 W A-67F B-29)+ B-3wT} Agit}, o]F A-59) A
& 4(C-E)e) HEFeista shebole] ulmwaA] AUCYHming
703.65} 640.9 ug-min/ml, Typei= 4.19} 3.723% MRTE 1.09%
0.9 ¥-235 A2 FARE gke vehiio] AluellA e Fe)7) vl
& 7 0F ALgEHT

a2 =

2207 A8l ethyl oleated} 25:9] Blol2A] AW
A A Cremophor® RH 402} Solutol® HS 15)2 #3573 vlo
AR AL AHYLE At A2l PAdo] 2E]i= ethyl
oleate2} Solutol® HS 158 MElsle] g i 88 {5453 v}
oz ldAE Alxst &, o5 FRIAL, ¢A @ A=A,
in vino SFEHEAY 4 SREFHAYS A O 3
AE 2 ¢t

1 -57% vlelazedde JFXTE 4% ethyl oleates
AMgiE AlAle 92.7~95.1%% VENGT, 5% SHa-A A
91.35--94.20%2121.2™ Kollidon® 17 PF2] 7)o ol ekt 7+
A8k3 ok =S A4S QPG E 100 A HgstAl
A 5] o},

2. {187] A 23] Sl uel oF 0.5~1 mPa-sec
A S7HIA, 2] ool FUd Av ) B Kollidon™®
17 PES] 557} 715kl wet okt S7kstl o AlukA)(C-
E)s.=- ik

3. £73 B AlA2] AR e A3 Ald @Al 9
8] o e wkx] ¢kglom Kollidon® 17 PFol) 23] Adke wo}
4% <718k B-4= 60.9 nmo[3]ch.

4. Hollidon® 17 PF7} 4%%] A|A= 2% 73+ AAel vial
z71 WJ&Ego] F9ka, B-39] WEo] B-2HTh AdH= FoE

UEk- Kollidon® 17 PFoll 9J3)] ekgbEo] 2¥s: A& &
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