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Preparation and Evaluation of Vitamine A palmitate Dry Emulsion

Jong Pyo Lee and Kun Han'

College of Pharmacy, Chungbuk National University, Cheongju, Chungbuk 361-763, Korea
(Received October 5, 2000)

ABSTRACT-Vitamin A palmitate, an oily drug which has low chemical stability and is poorly absorbed in the intestine,
was formulated into a novel powdered dosage form. This is designated as a redispersible dry emulsion by freeze-drying
technique. Before preparing a dry emulsion, vitamin A palmitate oil in solid in water (O/S/W) emulsion with soybean oil
and coconut oil using Aerosil 200 as an emulsion stabilizer and polyoxyethylene-polyoxypropylene-blockcopolymer
(Pluronic F68) as a surfactant was prepared. The resultants of the stability tests indicated that vitamin A palmitate O/S/W
emulsion was improved on increasing the oil content of the formulation. The resultant dry emulsion particles have a good
stabilities and free flow properties and readily released the oily droplets to form stable emulsions on rehydration. The drug
releasing property from the resultant dry emulsion particles was dependent on factors such as amount of oily carrier(soybean
oil) and surfactant(Pluronic F68) formulated. Above 80% of vitamin A palmitate content was released from the dry emulsion
for 1 hour. It was deduced that vitamin A palmitate dry emulsion was definitely suitable for oral administration, since small
droplets of vitamine A palmitate from the dry emulsion may alter the drug absorption profile resulting in bioavailability

enhancement.

Keywords—Vitamin A palmitate, Dry emulsion, Stability, Oily carrier, Rehydration
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Figure 1—Chemical structure of vitamin A palmitate.
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H71sIAth E=3F VAP oily mixtureS 572 AZsl] A
g Az fAIX VAP 4 2 EE VIS
=z 9

Z FA1Y A (redispersibility)S B7FFdTh.

N N e

Aglary

AF 3 717

AJ2FO 2= vitamin A palmitate(Roche Inc., Switzerland),
Aerosil® 200(Degussa Corp., Germany), Polyoxyethylene-
polyoxypropylene-block copolymer(Pluronic® F68, F127,
BASF, Germany), coconut oil(Shinyo Pure Chemical Co.,
Japan), U]5f(soybean oil, Junsei Chemical Co., Japan),
isopropyl alcohol/methanol(Fisher Scientific Co.), oleic/
linoleic acid(Fluka AG, CH-9740 Buchs, Germany) &
ARESI o™ 71EF Aok BT 558 ARSSISITH

7171241 HPLC(Jasco Co. Ltd., PU-980 Intelligent
Pump, 970 UV/VIS Detector, 807-IT Integrator, Japan),
A4E2]7] (Beckman Instruments, INS, CS-6KR), 5212
7)(Edwards High Vacuum Co., England), FAPAA}EU]7
(S-2500C, Hitachi Co., Japan), Homomixer(Tokushe Kika
Kogyo Co., Japan), 5 HH7](VS-190W, Vision Scientific
Co.), Microscope(Nikon Eclipse TE300) 52 AHE-3I3ith.

Vitamin A palmitate(VAP)2| HPLCOJ| 2|8t X2t

VAP I %L isopropyl alcoholdl = FE7}
1-50 pg/ml} H=E 3t FE7A VAPY o] A%
A& 233t AP o 2= 94 Inertsil ODS-2 Cyg 2
(5 um, 4.6X150 mm)yg ARE3IATE. o5 C2E 100% H
B8 ARSSIET A58 2mimine 2 ey, A& v
A2 380 nmAt}.

VAP O/S/W emulsion M= ¥ oA 7|

Table I-Fomulations of VAP emulsion(W/V %)

oFEE -

3l 7

Al

VAP O/S/W emulsion AZ - ¥ BFE VAP oily
carrier2 oleic acid, linoleic acid, IR/ T TR
(soybean oilyS 1:12] BI&E 419 oily mixture® YHETH

£ Pluronic F68 03%(W/V)S Eo| ¢d3] =
Aerosil 200(Es, E;, Eg) 1%(W/V)E ¥ wulsle] 3]
BERAR F o] gdo A3 oily mixureE ST F
homomixers ©]-&3td 8,000 pmSZ 10% &< O/S/W
emulsionS TFETh A%3F O/S/W emulsion> 25°Cel]
519t VAP O/S/W emulsion fomulation®] Z+2Fe] 1443
87 WV Table 1 2Tt

VAP O/S/W emulsion 9FF% 7} - 222 VAP O/S/W
%0, 7 14, 21, 28¢ 7} ¥ 100 W=
3l isopropyl alcoholZ 1/1002 3|43 & 3 wwl7)
E o]£3ld 1,500 rpmeE 208 B9t FE3ATE o|RAE
vl2 YARE7E o]g3k 3,000 rpmeilA] 108 Bt 4
Bajsly BAEAE AAs] 8 ds dEel 2
Bl (045 um)E 7315t} oJdFe] VAP 4 HPLCE
A3tk

Oily carrier®] Hl-&°] VAP O/S/W emulsion®] 873l
s GBS A A5t oily carrier® AHSE T
& T FIRG H&S Z7t 1:1, 1:3, 1:5, 1:70] F
T E oily mixtureE A Z3F F homomixerE ©]-&3}
8,000 ppmoE 10% E<2F O/S/W emulsiong THEAL 25°C
o] R#AElAct HH 2%o] 2 VAP O/S/W emulsion®]
Al VAPY P4 23] 913t VAPS oily mixture
o] H]go] 1:58 AF3F AL 40°ColA FEsIqT) w3
Pluronic F683 F127°0] VAP O/S/W emulsionollA] VAP2]
SHg Aol mXe FTFS HZEr] st VAP oily
carrier®] H]&©] 1:521 A& Pluronic F68 ti2l F127% ©]
231 O/S/W emulsionS THE F 25°C, 40°Col B3I
om z}zte] VAP O/S/W emulsion2 0, 2, 4, 7, 14, 21,
289 B F YAFE ] FE § HPLCE ©l83}

emulsionS W&

K Fy Fiy Fry Fy Fyi Fyn Fvm
Pluronic F68 03 0.3 0.3 0.3 0.3 0.3 03 03
Aerosil 200 - - - - - 1 1 1
Soybean oil 0.5 - - - - - 0.5 -
Coconut oil - 0.5 - - - - - 0.5
Oleic acid - - 0.5 - - - - -
Linoleic acid - - - 0.5 - - - -
VAP 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Water 98.7 98.7 98.7 98.7 98.2 972 97.7 97.7
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ZFsje} 1010 Abslol 7153 (hydrolysis)e S %004 ©
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St AR A 24 Pluronic F68% F127& ARS-s13=tl
o] polyoxyethylene-polyoxypropylene-block copolymerz
A AT S 71 Hlo| A Al AISE SalE
Z A\ (solubilizing agent)*¥Z AFE-HE T} Qily carrier2A]
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=
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T2 FES GAF P& 9 oleic acid?t linoleic
acid7} AAC]EES I hE Bad wt? oily
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Az B A3 = VAPY 840 235]8 Eolxl A=
ettt diel ZRGHEFEYF HF-RrEYS F7HES o
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E u] VAPS| SFgAdo] k7t 3IEI AT (Figure 2).

Aerosil 2002] 4%k
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Figure 2—Chemical stability of VAP in O/S/W emulsion during

storage at 25°C(Mean £ SD, n=3). Key: @; Fy, O; F, ¥, Fy;, V
; By, B Fy, L_-\; Fu.
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Figure 3—Effect of added Aerosil 200 on VAP stability in emulsion
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Figure 4--Photographs of VAP emulsions(x400 magnification).
Key: (A); Initial time without Aerosil 200, (B); After 28 days with-
out Aerosil 200, (C); Initial time with Aerosil 200, (D); After 28
days with Aerosil 200.
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Figure 5—Effect of coconut oil ratio on chemical stability of VAP

in O/S/W emulsion during storage at 25°C(Mean £ SD, n=3). Key:
Ratios of VAP to coconut oil, @; 1:7, C; 1:5, ¥; 1:3, ¥V, 1.l
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Figure 6—Effect of soybean oil ratio on chemical stability of VAP
in O/S/W emuision during storage at 25°C(Mean + SD, n=3), Key:
Ratios of VAP to soybean oil, @; 1:7, O; 1:5, ¥; 1.3, V; L:1.
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Figure 7—Effect of surfactants on chemical stability of VAP O/S/
W emulsion during storage at 25°C and 40°C(Mean £ SD, n=3).
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Figure 8—Chemical stability of VAP O/S/W emulsion during stor-
age at 25°C and 40°C(Mean + SD, n=3). Key : S.0. ; soybean oil,
C.0O. ; coconut oil.
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Figure 9—Scanning electron micrograph of dry emulsion particle
prepared with freeze-drying technique.
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Figure 10—Chemical stability of VAP in dry emulsion and O/S/W
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Figure 11-Effect of soybean oil ratio on VAP redispersibility of
dry emulsion in water at 25°C(Mean £ SD, n=3).
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Figure 12—Effect of the amount of surfactant on VAP redispers-
ibility of dry emulsion in water at 25°C(Mean = SD, n=3).
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