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Topical Gel Formulations of Epidermal Growth Factor
and Their Wound Healing Effects

Jung Woo Yi, Hee Jun Kim, Seong Wan Cho, Jun Sang Park and Young Wook Choi’
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Abstract— Epidermal growth factor (EGF), a potential healing agent for wounds and bums, has been
formulated to topical gels with the hydrophilic polymer, Carbopol 934P. Physicochemical charac-
teristics of the aqueous gels were evaluated by rheological properties and pH changes on storage. The
gels were relatively stable at 4°C and room temperature showing no changes in pH for two weeks, and
revealed the rheogram of shear thinning plastic flow with the yield values in the range of 40 to 70 dyne/
cm’® In vivo healing effects of different gel formulations have been compared with water-soluble and
oleaginous cintments in full-thickness wound mouse model. The gel systems resulted in better wound
healing effects than the other ointments. Furthermore, liposomal Carbopol gel has been developed by
the addition of EGF-containing liposomal suspension into the Carbopol gel. The enhanced wound heal-
ing effects have been observed in the liposomal gel system, compared to the other gels and con-
ventional ointments.

Keywords [ ] Epidermal growth factor, Wound healing, Carbopol, Gels, Plastic flow, Ointments, Topical
preparation.
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Table I— CarboGel base formulations
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Materials CarboGel A CarboGel B CarboGel C
Carbopol 934P 0.25 0.5 0.5
11% NaOH 7.5 16.5 -
Triethanolamine - - 0.52
MC 4000 0.8 - -
Propylene glycol 16.7 16.7 16.7
Purified water, gs ad 100.0 100.0 100.0
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Table T — pH changs of the CarboGel bases on storage
at 4°C and room temp

Time CarboGel A CarboGel B CarboGel C
day) —6c RT 4C RT 4C  RT

0 660 660 68 68 685 6.8
9 658 671 685 692 687 6.93
13 658 668 68 691 678 6.89
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Fig. 1 — Rheogram of different topical formulations.
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Fig. 2— Viscosity flow curves of different topical for-
mulations.
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Fig. 3— Wound healing effect of different topical for-
mulations. O, Control; @, Test.
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Fig. 4— Relative residual percent of wounds following
topical applications of different formulations.
O, Vasiline: ®, PEG: ¥V, CarboGel A: V¥,
LipoGel.
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Fig. 5— Wound healing effect of different gels following
topical applications on untreated wounds for
three days. Dotted line represents untreated
period after wound surgery. ©, Control: ®, Test.
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