directions(the apical-to-basolateral (A-to-B), basolateral-to—apical(B-to~A)),suggestive of a passive
diffusional process. However, the transport mechanism of berberine is not yet studied using in vitro cell
line . Also in another previous study, berberine modulates expression of P—glycoprotein. This result
implies that berberine ray be transported in carrier-mediated system. Therefore we elucidated the
transport mechanism of berberine using in vitro absorption model, Caco-2 cell monolayers.

Caco-2 cells were grown to confluency on a polycarbonate membrane inserts to permit loading of
berberine on either the apical or basolateral side of the cell monolayer. we performed concentration and
temparature dependency and inhibition studies.

Polarized transport of berberine was observed with B-to-A permeability being 20—fold greater than A-
to-8 permeability. B-to—~A transport of berberine was concentration and temperature dependent, and
was reduced by P-glycoprotein inhibitor such as verapamil.

In summary this study demonstrated that berberine is secreted across the Caco-2 cell monolayers via
P-glycoprotein-mediated efflux. Thus this study provide that berberine can be substrates of P-
glycoprotein.

[PE1-27] [ 10/19/2001 (Fri) 09:00 — 12:00 / Hali D ]

Preparation and properties of mono—PEG modified interferon—a having different
molecular weight of the PEG portion

Jo YeongWoo, Park BeomSo0®, Kim WonGeun, Lee SungHee, Kim WonBae
Research Laboratories, Dong-A Pharm. Co., Ltd.

Pegylation, conjugation process with poly(ethylene glycol} (PEG), may be an effective method for
delivering therapeutic proteins and modifying their pharmacokinetic properties. PEG-protein conjugates
exhibit: (1) enhanced solubility (2) decreased antigenicity (3) decreased proteolysis and (4) reduced rate
on kidney clearance. These effects are mostly dependent on the molecular weight of the attached PEG.
The attachment of PEG to the proteins might result in decreasing the biological activity by masking the
active site of protein.

The present studies investigated the effects of PEG molecular weight size on the properties of PEG
modified interferon—a (IFN-a). Mono-PEGylated IFN-as were prepared by conjugation with various PEGs
of different size and purified. Their physico-chemical properties, biological activities and the
pharmacokinetics were examined.

The results showed that the covalent attachment of PEG into IFN-a did not change the protein
conformation, and endowed with increased stability against temperature and enzyme digestion.
Depending on the increase in PEG size, their biological activity decreased due to the stearic hindrance,
whereas phamacokinetic parameters such as circulating half-life increased. And it is expected that these
circulating half-life extension would give rise to increase in overall in vivo biological activity of
PEGylated—IFN-a even though its bioactivity itself decreases.

[PE1-28] [ 10/19/2001 (Fri) 09:00 - 12:00 / Hall O ]

Sustained Release of Recombinant Human Growth Hormone From Biodegradable
Polymer Matrices

Jo YeongWoo, Lee Ghun!l®, Park YongMan, Na KyuHeum, Lee SungHee, Kwon JongWon, Kim WonBae
Research Laboratories, Dong-A Pharm. Co., Ltd.

Sustained—acting formulations for recombinant human growth hormone (rhGH) were prepared by a
phase separation (dispersion/solvent evaporation—extraction) method from hydrophilic 50:50 poly(D,L-
lactide—co-glycolide) (PLGA) polymers, MW 5 000 and MW 10 000.

The rhGH-loaded PLGA 5K (Formulation 1) and 10K (Formulation Il} microspheres showed similar particle
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size of 44/m and 48um with high drug incorporation efficiency. Each formulation showed quite different in
vitro release pattérns in 50mM phosphate buffer (pH 7.4) containing 10mM NaCl, 0.02% Tween 20, and
0.02% sodium azide at 37°C. The formulation | microspheres showed a higher initial burst(~73%) at day
1 followed by additional 17% for next a week and no further release until day 56. Whereas, the
formulation || microspheres showed a typical triphasic release pattern, 23% initial release followed by a
very slow release until day 21 and then a gradual release to 78% for up to 100 days. A single
subcutaneous administration of each formulation induced elevated serum hGH levels in rats. The
duration of in vivo ThGH release was maintained for up to 8 days and 14 days for formulation | and II,
respectively. The discrepancy between in vitro and in vivo hGH release patterns might be due to the
difference of rhGH release environment.

These results suggest that formulation | and il would be efficacious for sustained delivery of thGH over 1
week and 2 weeks, respectively.

[PE1-29] [ 10/19/2001 (Fri) 09:00 — 12:00 / Hall D ]

Investigation of PEG Modification Effects on Drug Release from PLGA Microspheres

Lee Byung Hee®, Na Dong Hee, Youn Yu Seok, Han Hye Sun, Lee Seung Seok, Lee Sang Deuk, Lee
Kang Choon .

Drug Targeting Laboratory, Coliege of Pharmacy, SungKyunKwan University

The effect of PEG modification of peptide on the drug release from poly (d,|-lactic-co~glycolic acid)
(PLGA) microspheres was investigated. Biodegradable PLGA microspheres were prepared by solvent
evaporation/extraction technique. As a model peptide, growth hormone releasing peptide-6 (GHRP-6)
was conjugated with succinimidyl propionate monomethoxy-polyethylene glycol. The PEGylated GHRP-6
species were separated by size—exclusion chromatography and characterized by matrix—assisted laser
desorption/ionization time—-of-flight mass spectrometry (MALDI-TOF MS). The adsorption property of
PEGylated GHRP-6 to microspheres was investigated at room temperature for 24 hours and compared
with native GHRP-6. The adsorption to microspheres was significantly reduced depending upon PEG
attachment. The adsorption efficiency of native GHRP-6 to microspheres was 71.5 %, whereas that of
mono-PEG-GHRP-6 was 30.6 % and di-PEG-GHRP-6 was not adsorbed to microspheres even after
incubation of 19 hours. The microspheres containing the PEGylated GHRP—-6s showed very sustained
release properties, while that of native peptide had initial burst and fast release. These results implicate
that PEGylation affects the drug release profile of microspheres as well as increase drug stability.

[PE1-30] [ 10/19/2001 (Fri) 09:00 ~ 12:00 / Hali D |

Buccal mucosal ulcer healing effect of rhEGF

Park JeongSook®, Yoon Joonll, Han Kun
SLE0sD AsHE

The aim of this study was to test feasibility of buccal delivery of recombinant human epidermal growth
factor(rhEGF). First of all the enzymatic degradation of rhEGF in various mucosal homogenates of albino
rabbit was investigated and the inhibitory effect of various protease inhibitors was tested. Buccal
membrane permeability study was carried out by using buccal pouch of golden hamster. As a
bioadhesive polymer, Eudispert hv was chosen to prepare rhEGF hydrogel. Also, the healing effect of
acetic acid induced buccal mucosal ulcer was estimated with Eudispert hv hydrogel containing rheGF.
After incubation with the buccal mucosal homogenates of rabbit, ThEGF was rapidly degraded. The
degradation of rhEGF was significantly inhibited by addition of sodium lauryl sulfate (SLS). At 24hrs after
administration of rhEGF using Eudispert hv hydrogel, ulcer healing effect was increased 3.8 times
compared to no treatment group and curative ratio was 54.77+6.74. Their mechanism of action is
probably a combination of protecting the drug from protease in mucosa and prolonging the duration time
in action sites.
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