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Taxol (NSC-125973) is a poorly soluble plant product that exhibits excellent antimitotic properties. 
This study involves the development of a new formulation for taxol. The stability of taxol in a 50% 
triacetin emulsion as well as possible methods of intravenous administration of this dosage form was 
examined. A stable emulsion was found at taxol concentrations of 10 and 15 mg/ml of emulsion. The 
50o/ 

. 
o tnacetm emuls10n showed an mtravenous LD50 of 1.2 ml/kg in Swiss-Webster mice. The 10 

mg/ml taxol formulation was demonstrated to be stable upon addition to 5% dextrose iv fluids pro
vided that small packing systems were used. The taxol-triacetin emulsion can also be intravenously 
injected at various rates, and it may prove to be a useful formulation for taxol. 
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INTRODUCTION 

Taxol is a poorly water soluble plant product isolated 
from several species of Western yew. It exhibits excellent 
antimitotic properties and is presently undergoing phase I 
clinical trial in cancer treatment. Taxol shows confirmed ac
tivity against several tumor systems including leukemia, 
colon, melanoma, sarcomas, and Lewis lung tumor systems 
(1-3). In addition to its antitumor activity, taxol may also be 
helpful as a tumor cell synchromzmg agent. The mechanism 
of its antimitotic activity appears to be due to its ability to 
alter normal microtubule assembly and thus cause mitotic 
arrest (4). 

At present intravenous dosage formulations of taxol 
consist of ethanol:cremophor EL:isotonic saline (5:5:90). 
The drug's solubility in this vehicle does not exceed 0.6 
mg/ml, and it remains physically stable only for a short time 
(3 hr) (5). Therefore, large volumes of these formulations, 
with limited solubility, would have to be infused to obtain a 
desired dose of 30 mg. Another undesirable effect of a ve
hide containing cremophor EL is that it can produce an 
anaphylactoid reaction in certain individuals (6-8). 

Commonly, water-miscible cosolvents are used as a 
method of formulating intravenous non-water-soluble drugs. 
However, often the drugs precipitate upon the addition of 
the cosolvent mixture to iv fluids or blood, and extremely 
slow infusions are needed to prevent this precipitation (9). 
Another, perhaps more convenient method of drug adminis
tration involves the use of 0/W emulsions. 

Intravenous emulsions have been produced containing 
fats, carbohydrates, and vitamins to provide nutrition for pa-
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tients unable to assimilate the nutritional needs by the 
normal oral route. Contrast media for X-ray examinations 
have also been administered in the form of an intravenous 
emulsion (10). However, relatively few drug dosage formu
lations are available as intravenous emulsions. 

This study involves the formulation of an emulsion as a 
possible alternative to the use of cosolvents in taxol admin
istration. 

MATERIALS AND METHODS 

Emulsion Formulation 

Emulsions were formulated with triacetin (Sigma 
Chemical Co., St. Louis, Mo.) levels ranging from IO to 70% 
using a hand homogenizer. Different combinations of L企

lecithin (Sigma Chemical Co., St. Louis, Mo.), pluronic 
F-68 (BASF Wyandotte Corp., Parsippany, N.J.), polysor
bate 80 (Sigma Chemical Co., St. Louis, Mo.), and ethyl
oleate (Eastman Kodak Co., Rochester, N.Y.) were used in
amounts ranging from O to 2%. Glycerol (Fischer Scientific
Co., Fair Lawn, N.J.) was used to prevent creaming at con
centrations between 5 and 30%. The best formulation was
determined by the most stable mean 1-µm droplet size and
the least amount of surfactants needed to obtain this
product.

Hemolysis Testing of the Emulsion 

Intralipid (Miles Laboratories Inc., Berkeley, Calif.) 
and the prototype triacetin emulsion containing IO mg taxol/ 
ml were tested for hemolysis by the method of Reed and 
Yalkowsky (11) utilizing an emulsion-to-blood ratio of I :2. 

Acute Toxicity of the Triacetin Emulsion 

The LD50 for the 50% triacetin emulsion was deter
mined in Swiss-Webster mice (25 g). Range finding was ac
complished by injecting 10 mice with doses ranging from 
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