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2. MHETFE

21 E7LAVE-TORIUN—T 1V ILERK

20mg Yu# I, 1.6mg &7 /ufE% 0.1 mmoll Tris buffer 10 ml (2% L. 0.5 umol/l ® 1 mg
carboplatin (Pt ZHHINAAK]) ZEM, =HIEIZT 30 pMEFET L2 & TR—T 4 7 V&4 LTz, 1ERL
72 particle 1 ml % Coatsome-EL-010 (Hif) 1 /354 7VHIZEA L, AFMICEENR &%, ERIZT 1545
MEFE L, Lipid WICEFA LT,

2.2 HETYRER
C3He/N w7 2 (6 &3 OETEIZ, IL3AMIE (MM48) HHEEZBM L. ££ 8 mm K7 -k
FUCHEBRIZER LT,

23 N—T1 VI E#HICEAZOES. . K. iFiE. BiE~ it

2.1 TR L7283 =7 4 7L 1X 100l %~ & Z B FHIRD H S Uiz, RERIRIES 9 RefitRic. JESE. Aifi
Mo, IFNg, EgERIH, S—=T 4 ZNVDINRT T TF AZEENT. Pt % PIXE IETERT HFHICED . A
—7 4 ZVEFRIREAL OGB4 ATl B~ O fhHE A B L7,

2.4 TStHREEST
1F 2.3 DR AT L AR T R 8= T 1 2L TX 100 &2 REAR K D TEA L7 9 FEfil#% . 140 keV
R X #% 0.301 Gy /1 min OFFERT, £ FRRIZX LT, 10 25\ 20 Gy & HH L7z,

25 PIXEAA2—%v MRS

TSRS % . D I IR A5, -20°C CHERRTE Lic, MERTE 5 B DANIZ IS A2 Fr &, Mblik,
AEE 1) MRS =T 4 ZVHIER L. 2) B ENTZAVRT T FURERD 2 2125F L, LLTFO
2 ODOFHIZEY, 1) RSN =T o7 0E, 2) MHEENTEZIVRTZFUMMERO X =57 R &A{E
L7,
1) RSN =7 ¢ 7 VRIE - ) ST A iEER A LIE CIE b, R E L7=#. S 1 mg 123 L
1000 ug #iIRA L, ~A 7—E L2 T, BRCR@g sy —7 > e L,
2) M ENT=HNERTZFUHE Y SNEREE 0.8 um O 7 4 VX —EiRE fifT. AHRICE L, In
ZHEE 1 mg lZxf L 1000 pg ZIBA L, 47— EICH T, |ETHBREZEY—7 > e Lz,

2.6 PIXE 2#7

PIXE o#rix, BAFERKZEVA 70 bar v X —/ARTA Y b—7WHECRREr A7 terty
B —ZTHifT LT #—4 v F% 29MeV 7o ho B — A THRYE, 34 L7 X-$i 4 Si-Li M T
Hig, ~AVTFF X o RVT T TP —=ToHMr Lz, E&EIT, WEEEE LTHRINLEE In OFF &L I,
ERMHTHY 7 b7 =7 “SAPIX” ZHWTER LT,

2.7 EEHR. BIER

R PIXE EBR EWATL T, Bt S—T 4 70, B LOWERALER O~ v A FREOIEEE 4 & A #Hll
T5HZ LT, PUEENR AN L 7o, RIS X DRIERIZ, WEBRL Y 38 BE%O~ Y ZAEEA I L.,
Z DERFAIC LV FE L7,

2.8 fEtEtHE
HATETHEIL ANOVA (analysis of variance) #H\, P<0.05 %6 ->C, ARAZH D LHE LT,
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kR f -2 SN S—T 4 2O Pt

3. &R

3.1 Particle MAzRE
WBHFTOERELZK-1 12”71, Ak X7z Particle D EAZIL 643434 nm TH o 7=,

S

3.2 e S 1z Nanoparticle
WS S—T ¢ 7 VEEIRIRIEA 9 eI 51 D08, °
M. B4, BFlg. BICHE SN N—T 4 7 VB R—T 4
INHDINRT ZF AZEEND Pt & TrRT (1X-2),
RbLEW Pt EFENBHISNT-OIEETHY . ZOfE

|
7o Pt ®ITEREO Pt &L Y A EICK<.0.11~0.33 pglg ) I . .

1% 6.46+0.16 ng/g Th o7z, Hli. M, I, &Ik S
DEHFETHT-, M & L 7zpt M & NA ST - 1Pt

m10Gy m20Gy

Pt & (pg/e)
w -y

N

iy

3.3 M &tz carboplatin

JEIEICHERE L T2 S —F ¢ 7 uiZxt LT, Bt 10 Gy,
F721% 20 Gy & RS L, BRI L > T sz
NRTZF U B&ENNRTZFATHIZEEND Pt &T
£ L7 (K-3),

10 Gy. B XN 20 Gy OIFHRBEIC L W  R—F 4 7 WX VR T T F o & g, &L 10 Gy T 3.22
+0.36 pg/g. 20 Gy T 4.66 + 0.33 ugl/g TH Y | 20 Gy FHHRBFHZ X v ik S h v R 7 Z F 13, 10 Gy
BRI XV M SN AN AR T Z7F o L0 bABICEWVEZ R LTz, £, SNV RT Z7F
VEN, PUESESR AR T R/ E S pglg LV b, WTNOBURRBEHREICESWTHLEWETH D720, 1K
HENTZANVRT T F NS K DHUEE RS S iz,

—J. MHEENRD ST IR TFTF 0, 10 Gy T 2.43+0.32 pglg. 20 Gy T 2.12+0.34 pug/g T. 20
Gy IR CHETERVVEZ 2 LTV, ZhiE 20 Gy TRV ELDANVRTTFonpHanizzo L
2 BT,

X-3: HEhi=wLVvR7To5F o0& (Pt) &
S: AEXEHY,. NS: AEEEL

221



NMCC

30

10 Gy

25

20

15

Tumor Diameter (mm)

10

Tumor diameter (mm)

0 Date

0123456738 91011121314

-4 HFUREFERNAR « HUES RO S 2 A Ok B L TR,

34 HESMHR

30

25

)
o

[y
w

-
o

0 - -

24 2017

20 Gy

—4— unencapsulated
partice+ Radiation

=#-Radiation only

—a—Carboplatin only

——— O

——Encapsulated
carboplatin + Radiation

—o—Encapsulated particle

——Encapsulated particle +
Radiation

——Unencapsulated
carboplatin + Radiation

Unencapsulated particle

—+—Unirradiated Particle

012345678 91011121314 Date

~ U ARLE R OISR O N AN L 2 -4 2R, SUBEEIE N> 7= Di%, Coatsome EL-010 (2
HALZINRTZF o () eT7nharf-7ak I =7 4 7t LT BVKRTZF 2 (¢), Coatsome
EL-010 ICE AL e T hu -7 a g I =T 4 7L () D 3 THh -7, i b PRS2 H 23507
S>7=Dl%, Coatsome EL-010 IZE AL e T e vfg-aXZ I =7 407 () Thol=n, Fit 3

O OIRIRENCIA SR A E AT R SN Rho T,

3.5 BIMERERRIERA :

PRS2 T LS 3 2 7R L7= Coatsome
EL-OI0 IZE A L= HNVRTTF o, BT ba fg-
T I RN—=TF 4 I LTIV T T T
Coatsome EL-010 (ZE AL T /vm VE-7 0
H I N—=T 4 7D 3TBHMORIEH DM S 4 &
HBEOWDL»TRLE (¥-5),

Coatsome EL-010 IZE AL NLART T F b
TaargE-Ta s I =T 0 J Uk LTz VAR
7T F 0 2RHEOIRFETIE, BEESAEICHED
L. AIEH o = B8 & v7z 2y, Coatsome
ELOI0 ICE ALz e T Arr s @g-7a s I/ —

Weight of Kidney (g)

1

0.9

0.8

0.7

0.6

05

0.4

03

0.2

0.1

|_ms_

NS

——

-5 BRI BITEH] O5 & 2 & HE O

(ZTHLAL, S

HAEAEDY NS FEAEEL

T4 VT, AELRBEEOHLBIIA LT, Coatsome EL-010ICH AL e T b vg-7a s I v

IN—=T 7T K D RIWERBEA B S e,

222



NMCC 24 2017

4, ER

El bt ORIR E L bz, BAEE L AR L, BEDEIEH OB 2 DA\ — AL
TWo, SH%OBIEROMELE LT, PUBIEREZHMT 5 L & blo, BWERZBET 2 IaBIENLE &b
N5, Hxld, ZOMEEFRRT 5720 BEFRBENC L0 bugAl 2 i3 28— 4 7 V=98 LTk,
T7bbH, 1) BEEBBHICSUE L TR—T 0 Z A0 BIH S HuER & . BER O R FIC L 508
TEREEIR, 2) ~—7 4 7 VOFEAIRREIERIC L 28U ARIERRE. © 2 S Tho, KNIREIEL EE
THR=F 7L LT, Lipid E#EALEZET Lo vty aZ I v =T 4 7 AREZLNZ, BT 0
VBT m Z v L PO AR P CREE RPNCHUE A A T JAB T RN BE A L. Particle &AL, HUN R
Shickvoverna  BR7eF AT vay I G RETH LT BEHRIC L0 B A A TEBUREA & i
& 51T Particle JEPAD Lipid NHUEAIZ kT2 2 & T, FUBHORERAZ2®RBT 5L WH b0 Thd, *
7o, Lipid B AL7ce 7 va v @ig-7a IV OBERNRT ) A—2—DF—F—Th 1 | ElEHNE, 5
BOMMERNED DIV T AR DD Z e, =T 4 7 VOFIRES  OIEGHEMICE LT 6 Bk
DR,

IN=T 4 ZNVEIRER R, =T 4 7 VOIEIG~OERNRO b e (K-2), Ziud, Mg E N G
DHHEZR T8, /3 —T 4 Z ANPGRS/ Lzlzd B2 b, LI —T 4 7 VK 2
BPt (WARTTFV) HHEIT 6.46+£0.16 pg/lg TH Y (X-2), BRI SS LT S 7z P
10 Gy T 3.22+0.36 puglg . 20 Gy T 4.66+£0.33 pg/g Th-o7= (K-3), HART T F o NHuIEGH I %2 i
95 3uglg LV LEWEZ R L2, FUESEN R 2 EEEFAIIC L VHlE L7z & Z A, Coatsome EL-010
WCEALTEAONRTZF o (K-4x) e T fE-7raX I onm"—F7 0 I b LTIV R T T7F 0 (K4 ¢),
Coatsome EL-010 IZH A L= Trrarfig-ruZ I —F 070 (K4 DO SFHETHY., Zhb
DORICAHESITR BN o722, Coatsome EL-010 (CEAL/ZANRTTF o b7 fig-7ai
VN—=TFT 4 I LTI VAR T T F TR, BEESARICIE T L, BHERARRD b izdlzxt L,
Coatsome EL-010 IZEIA L7 e T v Vig-7a s I "—7 4 7V TIIBEEOAERIK IR GNT,
B B RBIERIZ A Do 72, Zhid, Coatsome EL-010 705, RIS IG LT 7 vm U ig-7 1
BIVNR—=T 4 I NP ENTZINVER T TF o R RAICHRE SN EIC X AEIbEE 2 B, AL
DEHIE LTWe, PUESEZI AR & BEHBR S ER SN b D EBE 2 bz,
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Abstract

The particles consisted from hyaluronic acid (HA) and Protamine (P), which release carboplatin
with response to radiation, were generated and encapsulated into Coatsome EL-010. And their ability
to targeted delivery to tumors, to increase antitumor effect and to reduce adverse effect was tested IN
VIVO in C3He/N mice.

Hyaluronic acid and Protamine were mixed into the solution, containing carboplatin, and placed in
room temperature for 30 minutes. Finally, solution of the generated particles was injected into vial
bottle of Coatsome EL-010, and placed in room temperature for 30 min. In this way, particles for tumor
treatment were generated. Those particles were intravenously injected through tail vein of C3He/N
mice with MM 48 tumor in the left hind leg. The kinetics of particles were evaluated basing on the Pt
contamination in tumors, liver, brain, lungs, and spleen, which was measured by PIXE. Nine hours
after injection, single doses of 10 or 20 Gy 140 KeV soft X-rays was given to the tumors. The release of
carboplatin was measured by means of Pt contamination, using PIXE. The antitumor effect was tested
by measuring tumor diameter, and strength of adverse effect was tested by alteration of weight of
kidneys.

The particles were accumulated to the tumor on nine hours after injection. The particles released
carboplatin with response to irradiation. The released carboplatin gradually passed through
membrane of coatsome EL 010 and reached to tumor, which increased antitumor, synergistically with
radiaton. The localization of carboplatin by particles with coatsome EL-010 decreased adverse effect.

Our encapsulated particles led to increased anti-tumor effect and decreased adverse effect.
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