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Formulation of Water-soluble Topical Preparations of Epidermal Growth Factor
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In order to formulate an aqueous topical preparation of epidermal growth factor(EGF) for the
treatment of open wound and burn, the stability of EGF in aqueous vehicles containing various
stabilizers was evaluated and the pharmacological activity of gel preparations formulated with po-
loxamer 407 was determined with wound model. Various additives, which are known as potent
stabilizers for proteins and polypeptides so far, were used to increase the stability of EGF in
aqueous vehicles. The contents of EGF in the vehicles containing stabilizers were determined
with an HPLC method after the storage at 37°C. EGF was more stable in ultrapure water than
RO water or saline. All the additives studied resulted in deleterious effects on EGF stability.
Therefore, it was speculated that any additives or impurities in the vehicle made EGF unstable.
However, nitrogen purge of solution increased the stability of EGF in aqueous vehicles. The aque-
ous topical preparations of EGF were formulated with poloxamer 407 as a gel base in saline. Gela-
tin or amastatin was employed as a protease inhibitor. The pharmacological effect of EGF gel
was studied with open wound model in mice. EGF preparations, made of oleaginous base or po-
loxamer gel base, showed significant healing effect compared to the control group(p<0.05). The ad-
dition of protease inhibitor in poloxamer 407 gel resulted in significant healing effect compared to
the gel without it(p<0.05). Body weights of mice treated with EGF preparation were increased at
the first day after the formation of open wound, while those of the control group were decreased.
The EGF gel made of poloxamer 407 containing a protease inhibitor would be a promising aque~
ous topical preparation for EGF.

Keywords— Epidermal Growth Factor, Topical preparations, Stability, Wound healing
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Table I— Various Additives Used for Stabilization of
EGF in Water

Group Ingredient

RO water, Ultrapure water,

Vehicle Saline, Tris buffer
N, Purge Ultrapure water, Saline
Gel Base Poloxamer 407(20), Carbomer

940(10)

Albumin(2), Sorbitol(10),
Mannitrol(10), Glycerin(10),
Sodium CMC(1), EDTA(1),
Lysine(1), Arginine(1), Ascorbic
acid(5), Linoleic acid(10), Sucrose
(20), Lactose(20)

Protein Stabilizer

() W/V%
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sl itk &, THlEZ(Hitachi, Model L-
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Figure 1— A representative chromatogram of EGF.
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Table II— Formulation Variables in the Preparation of
EGF Gel

Formulation
Ingredients
A B C
EGF 0. 006* 0. 006 0. 006
Poloxamer 407 20 20 20
Amastatin 0.01
Gelatin 0.5
Saline q.s to 100 q.s to 100 q.s to 100
W/V%
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Figure 2—Effect of pH and molarity of solution
additives on the stabilization of EGF in water.
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Figure 3—Effect of additives on the stabilization of
EGF in aqueous system at 37°C.
Key : @ 1 week, [ ]: 2 week
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Figure 4 —Healing effect of EGF preparations on open
wound induced on rat dorsal skin.

Key : O: Control, ®: Oleaginous base, V: Poloxamer
gel alone, ¥; Poloxamer gel containing amastatin, O
Poloxamer gel containing gelatin. Results are
expressed as the mean values+S.E. (n=11-14).
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Figure 5—Effect of EGF topical preparations on
percentage on body weight of mouse one day after
their application on open wound.

Key : A: Control, B: Oleaginous base, C; Poloxamer
gel containing amastatin, E; Poloxamer gel containing
gelatin.

*Significantly different from the control group(p<0.05)
(n=11-14).
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