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Preparation of glycopolymer micelle for DDS carrier against mycobacterium
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In this research, nanosized carrier which composed of amphiphilic
glycopolymer was developed for drug delivery system against various mycobacteria.
Amphiphilic glycopolymer with trehalose ligands which is known to interact with mycobacterium
specifically was synthesized through one-pot reaction. The amphiphilic glycopolymer formed micellar
nanoparticle with a diameter of 200-400 nm in aqueous media, and the particle was capable of
inclusion for hydrophobic molecules. The recognition assay implied that micellar nanoparticles had
the recognition capability to lectin and even mycobacterium.



Drug delivery

system(DDS)
(Tla)
RAFT 4-cyano-4-[(pentylsulfanylthiocarbonyl)sulfanyl]pentanoic acid (CPTPA)
CPTPA 100 Tla NIPAM (Tla / NIPAm = 1/8
(12.5%), 1/4 (25%), 1/2 (50%)) V-501 DMSO
70°C 1 (Schemel)
6- (4.5 eq.)
(NEs 1.5 eq.) Tris(2-carboxyethyl)phosphine (TCEP;1.5eq.) 70°C

24
eq. 70°C 24

= = V-501 S._S{CH CH
¥o1o cpPA 7T Tf :

HN HN o ABN s HN TCEP-HCI
Cﬁ DMSO C( f DMSO
Scheme 1

(DLS)

8-anilino-naphthalene-1-sulfonic acid (ANS)

fluorescein isothiocyanate (FITC)
(Con A)
3mL 1 mM ( )
nm 520 nm

Mycobacterium Smegmatis

1uM ANS

R- S(~CH2 CH

CH2 ﬁ 6-amino-trehalose
o/n COOH 1-bromo-n-dodecane

(6eq.) NEsl5eq TCEP3

O n COOH

25°C 45°C

Concanavalin A
0.1 uM FITC-Con A
490

PBS 3mL



Mycobacterium Smegmatis (NBRC3157 ) PBS

ANS
Tla/NIPAmM
IH-NMR GPC Tla
1-bromo-n-dodecane
1-bromo-n-octane  1-bromo-n-butane DMSO
IH-NMR
Table 1
Nt c
g diameter (nm)
at25°C  at45°C
13% 239 219
1mg/mL DLS Tla 25% 279 268
50% 383 378
NIPAM b
(Tablel ) 0 50% Tla with ANS
50 UMANS 500 pg / mL
375 nm -
ANS 520nm 2.
467-470 nm = 25% Tiawith ANS
i - T|aw[\t}{AN§\
(Figure 1) ) >~
Tla : s e
DLS 400 420 440 460 Wa\jit\’engtlio(onm) 520 540 560 580 600
Figure 1
ANS
ConA 0.25 -
202 50% Tla
PBS* 5 N A 4,
FITC-Con A 15
g A 25% T.Ia
3 0.1 A e © o o
Tla 3 A g ® ¢
25% 50% 205 -, o 13% Tia
[ 0 !3... . = ] | | ™ | | |
Langmuir 0.05 wm N N
Scatchard plot 25% T 5 10 15 2 2% 0
Ka=1.69x 105 (M-l) 50% Ka=5.33x Sugar Concentration (uM)
10° (M1) Figure 2
ANS 463 nm
ANS Mycobacterium Smegmatis
ANS
Tla
Mycobacterium Smegmatis  ANS 375 nm

Mycobacterium Smegmatis



¢y
@

Tomohiro Fukuda, Sotaro Tsuji, Yoshiko Miura, Glycopolymer Preparation via
Post-Polymerization Modification using N-succinimidyl Monomers, Polymer Journal,

, vol. 51, pp.617-625 (2019), DOI: 10.1038/s41428-019-0170-y.
Tomohiro Fukuda, Biological recognition at interfaces involving dendritic molecules,

Polymer Journal, , vol. 51, pp. 535-546 (2019), DOI: 10.1038/s41428-018-0168-X.
67
2018 9
98 2018 3
29 2017
12
29 2017 11
29
2017 11
66
2017 9

Yoshiko Miura, Tomohiro Fukuda, Hirokazu Seto, Yu Hoshino, "Syntheses and Functions of
Glycosaminoglycan Mimicking Polymers" in "Coupling and Decoupling of Diverse Molecular
Units in Glycosciences" ed. by Zbigniew J. Witczak and Roman Bielski, Springer, pp.
213-224 (2018), DOI: 10.1007/978-3-319-65587-1_10

Yoshiko Miura, Tomohiro Fukuda, Yu Hoshino, "Glycoglycan Mimic by Synthetic Polymers
(Chapter 3)" in "Advances in Bioinspired and Biomedical Materials Volume 2" d. by
Yoshihiro Ito, Xuesi Chen and Inn-Kyu Kang, ACS Publications Volume 1253, 69-77
(2017), DOI: 10.1021/bk-2017-1253.ch003




