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Abstract : Poly (ethylene glycol) —based diblock and triblock thermo—sensitive polyester copolymers
were investigated for application on tissue engineering and injectable biomaterials in drug delivery
system due to their nontoxicity, biocompatibility and biodegradability. We synthesized the diblock co—
polymers consisting of methoxy poly (ethylene glycol) MPEG) (Mn=750 g/mole) and poly (e—caprolac—
tone) (PCL) by ring opening polymerization of e—CL with MPEG as an initiator in the presence of HCI -
Et20. The effect of diblock copolymers on 1 vivo osteogenic differentiation of rat bone marrow stromal
cells (BMSCs) with and without the presence of osteogenic supplements (dexamethasone) was inves—
tigated. Thin sections were cut from paraffin embedded tissues and histological sections were stained
by H&E, von Kossa, and immunohistochemical staining for osteocalcin. In conclusion, dexamethasone
containing thermo—sensitive hydrogel might be improved osteogenic differentiation of BMSCs. We ex—
pect the osteoinduction effect to be excellent when it uses stem cell or other osteogenic materials.
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Figure 1. Polymerization scheme of MPEG—PCL diblock copolymers.
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Table 1. The Formulation of Dexamethasone Released Thermo-
sensitive Gel for Osteogenesis of BMSCs

Gel* Gel’+Cell” Gel’+Cell’+ Dexamethasone

Sample 1 0 - -
Sample 2 o) o -
Sample 3 o) o) 1 mg
Sample 4 o) 0 5 mg
Sample 5 o) 0 10 mg

“Gel : 0.4 g/sample. *Cell(BMSCs) : 1% 10° cells/sample.
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Figure 2. 'H-NMR spectra of MPEG—PCL diblock co—
polymers.
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Figure 3. Sol—gel—sol phase transition curves of MPEG—
PCL diblock copolymers in an aqueous solution.
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Figure 4. Plot of pyrene excitation spectra vs log C for con—
centration(C) of MPEG—PCL diblock copolymers.
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Figure 5. Sol—gel—sol phase transition behavior and incubation
for 1 months of MPEG—PCL diblcok copolymers in vial.
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Figure 6. Gel conformation of MPEG—PCL diblock copolymer
(20 wt%) on rat.
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Figure 7. Photographs of histochemical staining for H&E (after
4 weeks, X100); (a) gel, (b) gel+cell(BMSCs), (c) gel+cell+
dexamethasone 1 mg, (d) gel+cell+dexamethasone 5 mg,
and (e) gel+cell+dexamethasone 10 mg.
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Figure 8. Photographs of histochemical staining for von Kossa
(after 4 weeks, X100); (a) gel, (b) gel+cel(BMSCs), (¢) gel+
cell+dexamethasone 1 mg, (d) gel+cell +dexamethasone 5
mg, and (e) gel+cell+dexamethasone 10 mg.
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Figure 9. Photographs of histochemical staining for Osteocalcin
(after 4 weeks, x100); (a) gel, (b) gel+cell(BMSCs), (c)
gel+cell +dexamethasone 1 mg, (d) gel+cell+dexamethasone
5 mg, and (e) gel+cell+dexamethasone 10 mg.
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