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Cholesteryl group-modified tilapia gelatins (Chol-T-Gltns) with various Chol
contents from 3 to 69 mol% per amino group of Gltn were prepared for the assembly of liposomes and cells.
Liposomes were physically crosslinked by anchoring Chol groups of Chol-T-Gltns into lipid membranes. The
resulting liposome gels were enzymatically degraded by addition of collagenase. Liposome gels prepared
using Chol-T-GItn with high Chol content (69Chol-T-Gltn) showed slower enzymatic degradation when
compared with gels prepared using Chol-T-GItn with low Chol content (3Chol-T-GItn). The hepatocyte cell
line HepG2 showed good assembly properties and no cytotoxic effects after addition of 69Chol-T-Gltns. In
addition, the number of HepG2 cells increased with concentration of 69Chol-T-Gltns. Therefore,
Chg:—T—Gltn, particularly, 69Chol-T-Gltn, can be used as an assembling material for liposomes and various
cell types.
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Figure 1. Synthesis  of cholesteryl
group-modified tilapia gelatin (Chol-T-Gltn).
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Table 1. Characteristics of Chol

group-modified tilapia gelatin
Abbreviation Chol content CAC Zeta potential Yield

(mol%) (mg/L) (mV) (%)

00Chol-T-Gltn - 36.5 6.02 -
03Chol-T-Gltn 3.2 24.9 -12.10 91.6
11Chol-T-Gltn 11.3 6.63 -2.81 88.6
19Chol-T-Gltn 19.2 5.64 -11.43 83.9
44Chol-T-Gltn 44.4 4.51 -16.30 85.8
69Chol-T-Gltn 68.7 3.42 -11.18 60.9
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Figure 2. Assembly of liposome with

Chol-T-Gltns. (a) Photograph of DODAB
liposome solution (20 mM) before (left) and
after (right) addition of 69Chol-T-GItn (20
w/iv%). (b) Storage modulus G’ (closed
symbol) and loss modulus G (open symbol)
of mixture solution of liposome with
Chol-T-Gltns as a function of frequency at
37°C. Chol contents of T-Gltns were 0 (e,0), 3
(0,0), 11 (#,0), 19 (e,0)44 (®,0) and 69 (®,0)
mol%, respectively.
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Figure 3. Prevention experiment of liposome
gel formation by addition of B-CD. (@) A
schematic illustration of capping Chol groups
in Chol-T-Gltn by B-CD. (b) Storage modulus
G’ (®) and loss modulus G” (o) of DODAB
liposome gel as a function of frequency at
37°C. Concentrations of DODAB liposome,
69Chol-T-Gltn and B-CD were fixed at 20 mM,
20 w/v% and 23.5 mM, respectively.
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Figure 4. Enzymatic degradation study of
Chol-T-Gltn crosslinked DODAB liposome gel.
(@) Effects of collagenase concentration on
degradation time. Data are means + SD of
three samples. 40 w/v% 44Chol-T-Gltn
solution was mixed with 40 mM DODAB
liposome solution. Mixing ratio was 1/1 (v/v).
(b) Effects of Chol group content on
degradation time. Collagenase concentration
was fixed at 5 mg/mL.
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Figure 5. Assembly of HepG2 cells by
addition of 0Chol-T-Gltn or 69Chol-T-Gltn.
Phase contrast micrograph of HepG2 cells after
addition of O0Chol-T-Gltn or 69Chol-T-Gltn
with various concentrations. Scale bar = 50
pum.
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