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Abstract : We have fabricated polystyrene (PS) nanofibrous scaffold for hepatocyte culture by electrospin—
ning method and subsequently coated with specific ligand of poly [N-p—vinylbenzyl—O—pg-D—galactopyr—
anosyl— (1-4) ~D—gluconamide] (PVLA) to enhance hepatocytes attachment. Rat hepatocytes behavior on
the PVLA—coated and non—coated PS nanofibrous matrices have been investigated. Electrospun PS nanofiber
structures revealed randomly aligned fibers with average diameter of 500 nm. It is observed that PS nano—
fibrous matrix could incorporate many cells into the interior of the matrix probably due to the suitable pore
size. Cell viabilities cultured on PVLA—coated PS nanofibrous mats were maintained for 3 weeks, while it
was decreased rapidly on PVLA—coated PS dishes. High hepatic functions especially for albumin secretion and
ammonia removal were maintained at least for 2 weeks on nanofibrous mats but rapidly decreased on flat PS
dishes. These results indicate that nanofibrous structure enabled 3—D culture with high level of cell—cell contact
results in providing cell—cell communications and subsequent long —term maintenance of specific cell functions.

Keywords : electrospinning, nanofiber, hepatocyte, 3—D culture, specific hepatic functions.
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Figure 1. Viscosity of PS solutions dissolved in DMF/MC as a
function of PS solution concentration.
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Figure 2. SEM micrographs of electrospun PS nanofibers from
(@ 2, (b) 3, and (c) 4 wt% of PS(1250000 g/mol) solution.

/ Hydroxyl group

amide group
N

ABS

aromatic group

()
4000 3500 3000 2500 2000 1500 1000
Wavenumber(cm™ b
Figure 3. ATR—FTIR spectra of (a) PVLA, (b) PVLA—coated
PS nanofiber, and (c¢) untreated PS nanofiber.
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Table 1. Surface Atomic Compositions of Untreated PS Nanofiber
and PVLA-Coated PS Nanofibers Determined by ESCA

Substrates Atom (%)
C (6] N
Untreated PS nanofiber 91.2 3.8 -

PVLA—coated PS nanofiber 88.0 9.3 2.7

Table 2. Water Contact Angle(°) of Each Surface Measured by
Sessile Drop Method (n=5)

Substrates Contact angle (°)

Untreated PS dish 85.31£0.9
PVLA-coated PS dish 45.3%£2.1
Untreated PS nanofiber 87.4+2.4

53.5%+3.7

PVLA—coated PS nanofiber
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Figure 4. SEM micrographs of hepatocytes cultured on (a)
untreated PS nanofiber and (b) PVLA—coated PS nanofiber after
1, 3, 5 days of culture, respectively.
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Figure 5. SEM micrographs of hepatocytes cultured on (a)
surface, (b) inside of matrix, and {(c) cross section in PVLA—
coated PS nanofiber after 3 days of culture.
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Figure 6. MTT assay of rat hepatocytes cultured on (a) PVLA~
coated PS nanofibers, (b) untreated PS nanofibers, and (c) PVLA—
coated TCPS dishes.
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Figure 7. Ammonia removal of rat hepatocytes cultured on
PVLA—coated PS nanofibers (), untreated PS nanofibers ( ),
and PVLA—coated TCPS dishes (8).
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Figure 8. Albumin secretion of rat hepatocytes cultured on (a)
PVLA—coated PS nanofibers, (b) untreated PS nanofibers, and
(¢) PVLA—coated TCPS dishes.
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