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A Controlled Synthesis of Platinum-Zinc Colloid Using Polymer Micellar Core as a
Reaction Field toward the Optimized Antioxidant Effect
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Random copoI%mers containing zinc and platinum complexes were synthesized by
reversible addition-fragmentation chain transfer polymerization of acrylate monomers having zinc-
and platinum-complexed structures. We obtained two copolymers termed as Zn2/Ptl and Znl/Ptl; degree

of polymerization of the zinc/platinum complexes monomers are 24/12 and 16/15 in Zn2/Ptl and
Znl/Ptl, respectively. When Zn2/Ptl and Zn1/Ptl were mixed with pDNA, nanoparticles were obtained
with 31 nm and 74 nm in average hydrodynamic diameter. Elemental analysis of the obtained particles
during scanning transmission electron microscopy observation revealed that the particles contained
phosphorus derived from pDNA and the zinc and platinum derived from the copolymer, verifying that
nanoparticles were formed from the copolymers using DNA as the template. The obtained nanoparticles
showed no toxicity to the cultured normal human dermal fibroblasts and accelerated the decomposition

of hydrogen peroxide.

DNA



B X C—19,. F—19—1, Z2—19 (@)

1. WFFEBRME S WO 5

IKPTRENCHBTA2HE8a 0 A NiX, TOBLETCREL D . ROCAREE, a4 A8, =1
I hu= ADGHTHERHTHLIOENR, HEIFESBE CTHAT-OFHEZH O T LIRIIER
Thd, HEHMNEDH T OF(LETCIEEEAZ(L ST E L TiE, thosg et 7Y v ’
MEET D2 EnETF N, HlZiE, LA T AHMEROE SR EEA LTS 2L T BE
OFOMERTCEZME T LN TE Y, —FHAad&anA RoARESE LTiE, #HHEhIC
FET D AEA A K LT, BRARODEAIZMNZD Z ENTRTHLOEMRY, FEDOF
ECHE A FIZoERE NN 7Y vy RTHZLEBETLIRLIE, A A L BFED
EBRA A EIREG LTIRICE T R OV #A 2 M5 2 L2 b, LNLARERLXT ADOM
A X E, CFEEOSRA AV BFEET LA B S58Ean A NP oMIIEE@ED & 2
bho7ed, P THRIZEEa 0 A REKT DL an A NRFHCa 1A FRFN TR
DRERDEANAEL D, a4 FEEEZMLWVETLSRME FTARHIITAE. BbhseEan A
ROMBIZRM LT A A OMBRIZEEICR D THAHI N, FanA NOYMHEREIZE
BEThLRNBEOHENMEE D, ZOXH5HRy Ly~ BEOEEEZ N7V v LA
GanA ROARITHEE LV, ABFTEIZI T 2 FTH0 22 BV i, BV a0 w3 #E U E SRR 4
BB 5 anA ROBMREIRIF CREIIT ) FENHSATRETH DI NENTH 5,

2. WHEDHEM

METIX, Ad&anA N2, oA 4 Ao &R Z 4 7k R TS 7 v RLT7Z
Pt/Zn =22 A RZAERC L, HAL Pt &dH 72V OPIBILIER & < 72 5 PYZn O Z MG, BEFO
H&ar A FED HRBREMDOEBENEWMEIZAIR T2 L2 HNET D, T4 70 A
TUANDREMEE 2, LA L ARICRT DM E RO B2 5 PYZn 2 A RN
TR L, X0 BE A E LT,

3. WO IE

HIEE DDA L CELm A FAMIBICES & | BUKMESH & Mo BRI RE AT 5 m 0 18
DO D MHBMEE S T2 AR L, ThEKFTI'M L, 720X pDNA 277 L—hEL
THE S, MR LA S NZ&B 201 FEfid 5 2 & 2Rlnr-,
(MPtE Zndika 777 b Licmmn N OMD T v X DILEAR RO G

-7 7 asX ) =l 2(7aa 2AF0)-v ) D UEBIE A RS S, BT, Bk 7 e
ANEREESEDLZ LT, YU LT I DPAEEE ST 7 V)LE /) ~— (DPAAC) %4
%9 %, DPAAc IZ Pt #i, Zn HEE RN L CENENSERKAEITH Z & T, 2 HOE ) ~—,
DPA(Pt)Ac KU} DPA(Zn)Ac il 2%, ZN D —DDE ) v —DHAREZE 2 T, HEBE)
(RAFT) #l&HWCHIEZ P HVEATHZ LT, Fix D PYZn flkEFF>T7 v & AILEHEAKR
ZERRT D,
(2Pt L ZnéfifkE a7 L Lz Pt/Zn 2o 1 RiEAk

LETEONT T X LILESEE A ) — VRIS, KBREICERT S - & . PEG
b, Pt & In OHEAEZ a T ICROE S B LOFRERA -, £, BonES &
PDNA & 28 S8 T, Kbz, 5Ok 13, BIFLRGELIIE S, AR FMEL(SEM)
TR ZHER L, SEM-EDS HIIEIZ LY., Pt, Zn MERPKFRITHL—ETH D Z & 2R T 5,
(3) Pt/Zn = & A R DOIEVEREFEE EBED LKL

FHG B A FFO PYZn 21 A RIZK LT, ik iR EOBBLKEKEZIRAET D, FER
MEE L0, ZOWRKRICY 2 9B AT L EE LU A A, VS ) A—2—I2 X 055
FaBE L, B KFEOEFREORMEN LT 5, €L T, % PVZn 214 RO Pt B
B OB LKFEEERE KT 5,
(4) BRFAHARLC X3 2 B OfiERR

b MERMEZERIARIC G L CPYZn v A RAFRIN L AR EE R J OSII ORk 7 2 8182 LT,

4. WFFERE

'H-NMR H7E, B3 L ULC-MS (2L Y, DPAAc DAL, 7= 2O, AassiRibic
& T DPA(Zn)Ac, DPA(PYAc & ZLZENGF DI Z & A Hsd Lz, wrfT B ZbE 858 &)
(RAFT) HEHAIZED, INDH -o0F /) ~v—DOHELEITo72L 2 A, MSITHEALES L L
THEATL, 707 DICEBGE LT 5 2 L B ST, FRBRITKRITRBICAV SR Y ~
— %3572, DPA(Zn)Ac & DPA(Pt)Ac DILEEGULZTT 9 Z & T, DPA(Zn)Ac & DPA(Pt)Ac
DELEN24 £ 12 THDHARY~— Zn2/Ptl, 16 L 15 THDHAKRY ~—Znl/Ptl 245372,



B 57 Zn2/Ptl, Znl/Ptl 1%
AT I mgmL & LTH, 37 @F . 2\
O SR OEMIEDIEHTH I 1 ’
AH ., BEICHMLUTHELT
Wi, Ko T KFTRY =—0D
BN EZ R LT R
Bk, ZhERNENZ L REE X
Wi, £ 2T, BathiR & dhighss
ERZENENMHEAEEH L THEE
45 DNA 277 L —hEL
THWTHEFPEZEKR TS Z &%
EHM LT, Zn2/Ptl. Znl/Ptl % (C)4oo
pDNA LIREGLTZEZ A, Th w0 b
’)Oﬁi pDNA k/ﬁ\/lfl\b\%h%h\ 320 3
LSRR 31 nm, 74nm D/ KL 280 -
FR/ONTZ L2 B 4,20
SLAE £V fERE L7z (K.1a), — 5200+
A I X m A BB T © 160

~ 20
15+
1

Number (%
o

o o o

X 1 10 100 1000 10000

Diameter (nm)

PtMa

DNA W&LF /R OBERE, i 2 JBEs
FROBOCTHEE SR RE 0 2o
Fle LTHWRTIE®BS A W N o

IRNDTH DN, FFoITRT %0 1o 20 80 40 _5.'_0.‘ 60 7.0
11 READLCRET DL @ | DNA SRUR—A SIS T OFHE (2) Bt
preare BIb). SAUE R s s S S RES OME. B :pDNA & Znd/Pul

DEEEEHRICEE LTS Z
L OMER/RFEATH B, T2,
AR E T PR SILR IR
WT, T RLX—E X By

MR EER, 77 :pDNA & Znl/Ptl HHEEEAE (b)
BEEEFIEMEEICELS pDNA & Znl/Ptl HoHEEZEE
KOBRRE () TRILF—DEE X BAHEICLIHTF

e VAN
WL g v Co L, TOTRAM.
e ZA 2ERPITITY o) i
M. ASDOTEEEATNAZ ERSNY DNA Z T FL— R & LTHigR, Bdsxairt
KN SN2 2EELE (K1) ©, 4, BAREF O NA = ROLEEZ -
DTHDHN, FRERDE, T /R FOFOEBHENRY ~—FHOGRHLELFE CIZR ST
HZ L EFEIFTDHITIIES R o7,

BONT-T 7 RFIZEL L b MRMEFEMIICR L CHEEEA RE R o T, E- e kkEE
KSR Ee S5 & Znl/Ptl, Zn2/Ptl OF /R - CHBEZRZIR LR o T2m, F /KL
TERINT 5 Z & TR LKEODRMEESND Z L 2R LTz, ICFET_REBHRL L
T, Zn2/Ptl & DNA 572526 RIZOW T, 2A1KNS T DNA [ TO Zn2/Ptl OFEAR
N Z 5 2 & 2R L, ZDOBEITE Znl/Ptl TITHER SN2 o T2, 2T Zn2/Ptl & Znl/Ptl
A DNA L{ELZSEERIZE<HMTHL Z L E2RBLTEY R ~—D&RLRIZL > TED
FIRFNEREN TS Z L ER LTV D,

<5 | k>

@ Y. Kang et al., ACS Nano, 2012, 6(6), 5642-5647

@ T. Hamasaki et al., Langmuir, 2008, 24(14), 7354-7364.

@ S. Osawa et al., Chemical Communications, 2022, 58(34), 5273-5276.



Osawa Shigehito Kurokawa Sosuke Otsuka Hidenori 58

Controlled polymerization of metal complex monomers - fabricating random copolymers comprising 2022

different metal species and nano-colloids

Chemical Communications 5273 5276
DOl

10.1039/D1CC07265J

Osawa Shigehito Kitanishi Kenichi Kiuchi Maho Shimonaka Motoyuki Otsuka Hidenori 42

Accelerated Redox Reaction of Hydrogen Peroxide by Employing Locally Concentrated State of 2021

Copper Catalysts on Polymer Chain

Macromolecular Rapid Communications

2100274 2100274

DOl
10.1002/marc.202100274

13 1 1

DNA

71

2022

DNA

32

2022




Shigehito Osawa, Remi Watanabe, Hidenori Otsuka

Polymer having complexes with different metal species in sidechains as DNA binding macromolecules; Investigation on metal
species-dependent function for regulating the gene expression

70

2021

Polyplexs

70

2021

70

2021

11 CSJ

2021




69

2020

DNA

DNA

30

2020

30

2020

69

2020




Shigehito Osawa, Maho Kiuchi, Hldenori Otsuka

Installing copper complexes into polymer sidechain toward forming locally concentrated state to promote redox activity

69

2020

OEG

69

2020

Shigehito Osawa, Maho Kiuchi, Kenichi Kitanishi, Hidenori Otsuka

Promoted Copper Catalyzed Redox Activity through Constructing Locally Concentrated State of Copper Complexes on a Polymer
Chain

3rd GLowing Polymer Symposium in KANTO (GPS-K2020)

2020







