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Oral Bioadhesive Gels of Recombinant Human Epidermal Growth
Factor(rhEGF) for the Healing of Gastric Ulcers
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College of Pharmacy, Chungbuk National University, Cheongju, Chungbuk 361-763, Korea
‘Dae Woong Pharm. Co., Sungnam, Kyunggi-Do 462-120, Korea
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The objective of this study was to develop effective oral formulations of thEGF for gastric

ulcer healing using polycarbophil,

hydroxypropylcellulose(HPC) and sucralfate as its

bioadhesive bases. Cytoprotective effects of rhEGF, cell proliferation and differentiation, on the
ulcers induced by ethanol or acetic acid in rats were studied. rhEGF release from HPC
formulation was much faster than that from polycarbophil formulation. HPC formulation
combined with small amount of sucralfate showed much slower release of rhEGF than only
HPC base only. thEGF preparations with bicadhesive polymers showed better effects on the
healing of gastric ulcers than EGF solution when administered orally. When rhEGF
preparations were administered at once and the animals were under starvation, polycarbophil
formulation showed better effect on gastric ulcers than HPC formulation. Otherwise, when
rhEGF preparations were given more than three times and the rats were fed normally, HPC
formulation showed good healing efficacy of ulcers compared to polycarbophil formulation.

rhEGF showed dose-dependent effect on the healing of both chronic and acute ulcers.

Keywords—rhEGF, Ulcer healing, Polycarbophil, HPC, Bioadhesive gels
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Scheme I—Structure of recombinant human ep-
idermal growth factor.
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Scheme II—Ulcer healing effects of epidermal
growth factor.
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Figure 1—Release profile of rhEGF(240 pg) from
several formulations. Key: 0: HPC(2%), ®; sucralfate/
HPC(2%). o polycarbophil(2%).



A2 A ZAEANE TR

Figure 2—Photograph inner surface of stomach
injured by acetic acid and ethanol. (a) Normal gastric
surface, (b) Gastric surface injured by acetic acid, and
(¢) Gastiric surface injured by ethanol.
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Figure 3—Effect of administration routes on the
healing of acetic acid-induced chronic ulcers. Key: PO
water; EGF 100 ug/kg in water (oral), PO gel: EGF 100
pg/keg in 2% polycarbophil (oral), SC; EGF 10 pg/kg in
water (Subcutaneous). *Significantly different from both
PO water and Control (water only) group (P{0.03).
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Table I— Ulcer Index of Acetic Acid-induced Chronic Ulcers after Healing with Various Formulations

Drug Base Route Ulcer index* Ref.
Control - water P.O. 13.2(1.77)
PO water rhEGF 100 ng/kg water P.O. 13.5(2.10) Figure 3
PO gel rhEGF 100 ng/kg 2% polycarbophil P.O. 8.9(1.41)
SC rhEGF 10 pg/kg water S. C. 6.0(3.73)
PCO - 2% polycarbophil P.O. 11.0(1.41)
PC 100 rhEGF 100 ng/kg 2% polycarbophil P.O. 8.8(2.43) Figure 4
PC 400 rhEGF 400 pg/kg 2% polycarbophil P.O. 5.7(1.22)
CM cimetidine 120 pg/kg water P.O. 4.5(1.00)
PC thEGF 400 ng/kg 2% polycarbophil P.O. 8.6(2.61) Figure 5
HPC rhEGF 400 pg/kg 2% HPC P.O. 4.6(1.52)
"Mean (£S.E.)

J. Kor. Pharm. Sci., Vol. 28, No. 2(1998)
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Figure 4—Effect of rhEGF doses in polycarbophil gel
on the healing of acetic acid-induced chronic ulcers,
Key: PC 100: EGF 100 pg/kg in 2% polycarbophil, PC
400; EGF 400 ng/kg in 2% polycarbophil, CM: cime~
tidine 120 pg/kg in water. All drugs were administered
by oral route. *Significantly different from both PC 100
and PC 0 (2% polycarbophil gel only) group. (P<0.03).
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Figure 5—Effect of different bases on the healing of
acetic acid-induced chronic ulcers. Key: PC: rhEGF
400 pg/kg in 2% polycarbophil, HPC: thEGF 400 ug/kg
in 2% HPC. All drugs were administered by oral route.
*Significantly different from both PC and Control
(water only) group (P<0.03).
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Figure 6—Effect of HPC concentration on the ethanol-
induced ulcers.
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Figure 7—Effect of thEGF doses and bases on the
healing .of ethanol-induced acute ulcers induced by
method I. Key: PC 200, PC 400 and PC 800: rhEGF
200, 400, 800 ug/kg in 2% polycarboph]l gel, respec-
tively, HPC 400; rthEGF 400 pg/kg in 2% HPC. All
drugs. were administered by oral route. *Significantly
different from both PC 200 and PC 0 (2% polycarbophil
gel only) group (P<0.05).
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Table W— Ufcer Index of EthanolHnduced Acute Ucers after Oal Aministration of Various Formulations

Drug Base Ulcer index* Ref.

PCO - 2% polycarbophil 78.0(11.0)

PC 200 rhEGF 200 ug/kg 2% polycarbophil 73.0(9.75) Figure 7,
PC 400 rhEGF 400 pg/kg 2% polycarbophil 59.0(7.42) Method 1
PC 800 rhEGF 800 ug/kg 2% polycarbophil 27.0(13.4)

HPC 400 rhEGF 400 ug/kg 99 HPC 62.0(6.4)

Control - water 110(52.0)

S 400 rhEGF 400 pg/kg 2% PC+sucralfate(10 mg/kg) 91.7(39.2)

S 800 rhEGF 800 ng/kg 2% PC+sucralfate(10 mg/kg) 66.3(18.9) Figure 8,
HPC 400 rhEGF 400 pg/kg 2% HPC 82.5(39.0) Method 11
PC 400 rhEGF 400 pg/kg 2% polycarbophil (PC) 96.0¢53.7)

CM Cimetidine 150 pg/kg water 68.8(19.3)

"Mean (+S.E.)

rhEGFE 73t 3% A 4442 iz vlwst
o & zelg WAL 4 e, 800 ug/kgel
rhEGFE T3t 3¢ o 65%9] ol2¢ 5L X|4-&
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3} v wE o o o2 o)t

AP F 38 otEE0{E (method ) —o8HE-2
TFA & AT 28 AYRd S f=g &
o} thEGF7} @etBo| o2 obgAe] n|dA] &
= gL 225l dESE ALS FIE T 44
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Figure 8—Effect of rhEGF doses and bases on the
healing of ethanol-induced acute ulcers induced by
method II. Key: S 400 and S 800: 2% HPC con-
taining thEGF 400 pg/kg, 800 ng/kg, respectively, in
combination with 10mg/kg sucralfate, HPC 400;
thEGF 400 ug/kg in 2% HPC, PC 400: rhEGF 400 pg/
kg in 2% polycarbophil, CM: cimetidine 150 mg/kg in
water. All drugs were administered by oral route.
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13] 538 (method DellA polycarbophilel HPCe
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A8 dojulmr WA 13] FEE T3 FS
HPC 3l polycarbophil2+€] &2 thEGF
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o F thEGFE A% $4317] dsir= poly-
carbophilHthe WHEe] mk2m HPC| Hj3) &80
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]

Z2 B

1. thEGFe] W& 7lAld] wel 2% HPC)sucral-
fate A7} 2% HPC)Y2% polycarbophilss © & Bo)ir],

2. Ao e whgdlgndols thEGF(100
ng/kg)E FEY0R FAA] YAYF XK AHE A9
22 £ gidevt, AAHAE Z299 po-
lycarbophil 3lo]=22- (2%)2 FoA] 33%¢2] $17
& AFEHE VERAITT

3. 2% HPCE 7|4 231 thEGFE FoiA] 342
o] slel] 2AHE AF T (A FEE FAT
299t A Y A F 38 R Aol $2 4
F AREHE BPoem 2% polycarbophile] A%
Aol oehe AY L F 13] TR WM F
£ A% AFEAE JeERIAL

2l 24

€ 97 A S4AE A7H¢# 9%61-0717-
103-2) 2 th-&Aleke] A74] Aol 2la) FPHAUL
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