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Development of next generation drug delivery system using gene transfection
vector

Kanda, Yoshiaki
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Protamine-coated multi-shell calcium phosEhate (CaP) was developed as a
non-viral vector for tissue regeneration therapy in this study. The antibacterial effects of CaP
nanoparticles against Streptococcus mutans and Aggregatibacter actinomycetemcomitans increased with
an increase in the protamine dose. In the combination treatment with BMP-2 and IGF-1, the
concentration ratio of BMP-2 and IGF-1 is an important factor affecting bone formation activity.
During gene transfection treatment, BMP-2 and IGF-1 were released simultaneously after gene
transfer; the loaded dose of the plasmid DNA encoding IGF-1 did not impact the BMP-2 or IGF-1 yield
or new bone formation ratio in vitro and in vivo. In conclusion, two growth factor-releasing systems
were developed using an antibacterial gene transfer vector, and the relationship between the loaded
plasmid DNA dose and resultant growth factor yield was determined in vitro and in vivo.
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MC3T3E1 RIKEN 10 FBS 100U/mL 100U/mL
o —Medium 5%C0, 37 24wellplate 2x 10
24 (450p1) CaP CaP/Protamine-
0 CaP/Protamine-5 CaP/Protamine-10 CaP/Protamine-20 50uL
24 BZ-9000 Keyence
CaP 3 7 MTT 3-(4,5-Dimethyl-2-

thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide Sigma
lipofectamine2000 Thermo Fisher Scienctific

(€) ELISA
MC3T3E1 RIKEN 10 FBS 100U/mL 100U/mL
o —Medium 5%C02 37 96wellplate 5x 10°
24 (90u1) CaP CaP B:I
CaP B:l 2 CaP B:l 4 10uL 78
BMP-2 ELISA Development Kit(Promokine) Murine IGF-1
Standard ABTS ELISA Development Kit(Peprotech) BMP-2
IGF-1 (Spectra MAX 190; Molecular Devices
®
Staphylococcus aureus JCM 2413( S. aureus), Streptococcus mutans JCM5705(
S.mutans), Aggregatibacter actinomycetemcomitans JCM2434( A.
actinomycetemcomitans), and Porphyromonas gingivalis JCM12257( P. gingivalis)
(RIKEN BioResourceCenter) S. aureus, S.mutans BHI A.
actinomycetemcomitans BHI-YE 37 24 P. gingivalis

37 48 colour wave colorimeter 1.0
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