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Photo- or Radiation-induced activation of antitumor prodrugs in the hypoxic regions around solid tumor
tissues has attained much interest in the past decade. In this study, we prepared gold nanoparticles
conjugated with photo- or radiation-activatable prodrugs with the Au-S bond. Quantification of
released antitumor agent of cytarabine after hypoxic X-ray irradiation in the presence of various radical
scavengers suggested that the reaction proceeds via reduction by hydrated electrons.
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Figure 1. The strategy of radiation-induced hypoxia
selective activation of antitumor agent-gold nanoparticle
hybrids.
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Table 1. G values for decomposition of the prodrug
and formation of cytarabine upon X-ray irradiation.

G values (nmol/J)

Reactive species - - —
Formation of cytarabine Decomposition of prodrug

H, €ar 38.1 (79.7%)" 47.8
H, €40, ROS? 12.0 (35.5%) 33.8

€aq 117.6 (186.4%) 63.1

€., ROS 9.1 (55.2%) 165
H, *OH 45.2 (68.7%) 65.8
H 28.9 (97.0%) 20.8
-H, “OH, e,q~ 36.4 (88.8%) 4.0

-H, “OH, ey, ROS 11.5 (39.5%) 20.1

= Reactive oxygen species, * selectivities based on G values for decomposition of
prodrug.
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Figure 2. A549 cell viability after incubation with
various concentrations of prodrug for 72 hr.
Prodrug solution was irradiated with X-ray up to 10
Gy prior to incubation with cells.
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Figure 3. A549 cell viability after incubation with
AuNPs for 72 hr. AuNPs solution was irradiated with 532
nm laser for 10 min prior to incubation with cells.

(10) £&®

CANT 4 REREAT AT R T v Tk
ARk L, AKFIEFOMIEBNEERIC X 280K
IS ERTHELSIERIT 2 E2H L
2L, Gk, & JRiTE 7 v KT v 7z
ko REEMi+sZL T, KT 7T IUNRY
— VAT ANDOISHABHEIN D,

5. E7pdEIiam L
(WFFEIRFRAE . WFIE T M OSBRI TE# 12
ES Y

CdEsEam ) (B2 1)

Ito, T.; Kusaka, E.; Isobe, Y.; Nishimoto, S.
Synthesis of Gold Nanoparticles Coated with
pH-Responsive Polymers and Evaluation of




the Cellular Uptake. (Reviewed) Proceedings
of 2011 MRS Fall Meeting, 2012, 1416, DOI:
10.1557/0pl.2012.666.

Tanabe,K.; Ishizaki, J.; Ando, Y.; lto, T;

HALSERH 91 BES, 2011/3/29, #
LK

©Y. Isobe; T. Ito; K. Akamatsu; E. Kusaka; S.
Nishimoto Synthesis of pH-responsive gold

Nishimoto, S. Reductive activation of
5-fluorodeoxyuridine prodrug possessing azide
methyl group by hypoxic X-irradiation.
(Reviewed) Bioorg. Med. Chem. Lett. 2012, 22,
1682-1685.

(P& GH1 ofh)

OH TiaEf - GHERERE - A58 - AR
B HIENIZEIT DT/ Ri1-2 m D& A
W&, B ARLFTEE 92 BFEFS,
2012/3/26, BEIGKRFHEF ¥ /3&

@lto, T.; Kusaka, E.; Isobe, Y.; Nishimoto, S.
Synthesis of Gold Nanoparticlles coated with
pH-responsive Polymers and evaluation of the
cellular uptake, 2011 MRS fall meeting,
2011/11/28, Hynes Convention Center, Boston,
USA.

@HT fHE - E frE - B350 &l
A G MRNEERIERIC L 248F 2 ki1
FH CTOEAIMEE ZHLROG & Odei.
% 5 BN AEEIFE R T T A

2011/9/13, S IXEBEE#HEY T=AR Lo
<IiE)

@HAE & ik - BT AR - R
o BT B - A JE . pH &
BMER ) ~—EffidT /vy ROERE %
DOIESARIEN BV SABBEDOFEAL, 5 5 AN\
A AEE LT AR YT AL 2011/9/12, S
IHEBESES =R >3]

OH ThaE1. e, fHEs, EA
5. MIRNEEEIER I X D184 / ki
T ORIV, F P28 9 mIkE,
2011/6/2, AbygiE K

O, HEE,. B FRRET, A
B TIXAT I AEMieT / ay Ko
BRR & FEEARIA PN ~DE Y IALEET, F
PO QAR 2011/6/2, dbHEE K

DH THEET « (R - A5 - A
W, MR PNEEE VR & 0 3OS F 2 K
M 54T 2 hi+O/kE T OME., BA
L5 91 BFES, 2011/3/26, 41
K

@I AR - JHERfERE - A FRRE T - R
BHETF -AANE . &)/ 0y FOREE
Tof D3 FEERAN PN L Y A ZRRE LT B 33288

nanorods and its cellular uptake, Pacifichem
2010, 2010/12/16, Honolulu, Hawaii, USA.

OFHA-ERI&, GrEREE, BT GRS
BEAL. ARG, EEEZEN S-S54
J 1y ROMBENELY A RIF TR EE
far O T 24 A A REERERS LS v R
27 A, 2010/9/15, JLINKF:

(X)) GO )

(PSR PEME]
otk IL (Bt O 1)

(% Dfth)
R Br—

6. WFITHLGR

(OAFZER RS

HEE e (ITO TAKEO)

TN KRS - KEPE TR - Bh#
o2& - 80378801

(QMFgE sz
« )
2L

&5

() EEIF I
VA E— (NISHIMOTO SEI-ICHI)
AN KRS « KEPE T2 e R - Bd7
525 + 10115909



