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The oil-soluble vitamins could be parenterally administered via oil-in-water emulsion. Factors affecting the
physicochemical properties of lipid emulsion were investigated, i.e., cycles of homogenization, emulsion
compositions, including sterilization method. The combination of medium chain triglycerides (Miglyol 812) and long
chain triglycerides (soybean oil) or only soybean oil was used as oil phase in lipid emulsion preparation at
concentration of 10% or 20%. The main emulsifiers used were soy lecithin (SPC) or egg lecithin (EPC). The co-
emulsifiers used were phosphatidylglycerol (PG), stearylamine (SA) and Tween 80 (T80). The main emulsifier was
used either alone or in combination with co-emulsifier or a mixture of co-emulsifiers. The methods of preparation
were varied in number of cycle times of emulsion through the high pressure homogenizer (3, 5, 7 or 10 cycles). The
studies revealed that 10 cycles ofhomogenization provided the smallest droplet size, which was approximately 0.2 |4
m. Lipid emulsions formulated using 10% soyhean oil, stabilized by the combination of EPC (or SPC), T80 and SA
showed the best stability upon 4-month storage in a refrigerator. The mean droplet sizes of such autoclaved
formulations were approximately 0.2 (Jm. The pH values of emulsions were approximately neutral. Emulsion using
EPC+T80+SA exhibited higher positive zeta potential than that found in emulsion using SPC+T80+SA, hence it was
used to incorporate vitamins (V) that were vitamins A palmitate, D3 E acetate and K r

Emulsion containing EPC+T80+SA+V had the similar physicochemical properties to prepared emulsion
without vitamins. After 1-month storage, zeta potential of autoclaved formulations using EPC+T80+SA+V were
1421 mV and the particle size was 0.2 |J.m. The pH of the formulation was approximately neutral and the osmolality
was approximately 300 mOsm/kg. Comparison between methods of sterilization, filtration and autoclaving, was
found that they insignificantly affected the amount of vitamins remaining in the emulsion (P > 0.05). The loss of oil-
soluble vitamins in the emulsion was observed and seemed to depend on the type of vitamins and storage time.
Vitamin E acetate was the most stable vitamin compared to others. From the overall results, it would be concluded
that stability of emulsion containing EPC could be increased using a mixture of nonionic surfactant (T80) and
positively-charged agent (SA). The prepared emulsion provided a promising properties for intravenous delivery of
oil-soluble vitamins.
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LIST OF ABBREVIATIONS

BUT butylated hydroxytoluene

ho = blended oil

°C = degree Celcious

CNS = central nervous system

d(3,2) = the surface weighted mean diameter

d(4, 3) = the volume weighted mean diameter

d(v, 0.1) = the diameter of particles of 10% volume percentile
d(v, 0.5) = the diameter of particles of 50% volume percentile
d(v, 0.9) = the diameter of particles of 90% volume percentile
DMSO = dimethyl sulfoxide

DOTMA = dioleyl oxypropyl trimethyl ammonium chlorine
e.g. = exampli gratia (for example)

EPC = egg phospholipid

et al. = et all (and others)

etc. = et centera (and so on)

FFA = free fatty acid ()

GC = gas chromatography

HDL = high density lipoprotein

HLB = hydrophilic-lipophilic balance

HPLC = high performance liquid chromatography

ie. = id est (that is)

IFCC = International Federation of Clinical Chemistry

I = international unit

IUPAC = International Union of Pure and Applied Chemistry
v = intravenous

KPa = kilopascal

LCT = long chain triglyceride

LD = lethal dose at 50%

LDL = low density lipoprotein



Lot No. = lot number

LPC, lyso-pc = lysophosphatidylcholine

LPE lysophosphatidylethanolamine
M molality

MCT medium chain triglycerides

mg milligram ()

M.IU. million international unit

ml milliliter ()

mM = millimolal

MmHg = millimeter Mercury
mOsmollkg = milliosmols per kilogram water
mOsmol/l = milliosmols per liter water

mV millivolt

N normality

ND not determined

nm z nanometer ()

No. number of sample

0/w = oil in water

o/wlo = oil in water in oil

PA phosphatidic acid

PC phosphatidylcholine

PCS photon correlation spectroscopy
PE phosphatidylethanolamine
PFEs parenteral fat emulsions

PG phosphatidylglycerol

PG-E, prostaglandin - E

pH the negative logarithm of the hydrogen ion concentration
Pl phosphatidylinositol

PL phospholipids

PS phosphatidylserine

psi = pound ( ) per square inch

R2 correlation of determination



RDA = recommended dietary allowance

RES = recticuloendothelial system
SA = stearylamine
SD = standard deviation
SEM = scanning electron microscopic
50 = soybean oil
SP = sphingomyelin
SPC = soy phospholipid
T80 = Tween 80
TEM = transmission electron microscopic
TPN = total parenteral nutrition
viv = volume by volume
wio = water in oil
w/o/w = water in oil in water

/ = weight by weight
w/lv z weight by volume
C = zeta potential
% = percentage

= registered

> = more than
> = equal or more than

! = microliter ()
Mg = microgram ()

[Tm = micrometer ()
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