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SUMMARY

I. Project title : Animal experiments and clinical trials of 1% o-chitosan
’ for various cancers.

1) A study for in vitro cytotoxicity of *Lo-Chitosan

2) Evaluation of radiation absorption dose with 1651 10—chitosan

3) Intraperitoneal 1861 1o~chitosan therapy in patients with diffuse
intraperitoneal metastatic ovarian cancer

4) Intraperitoneal '®Ho-chitosan therapy in patients with metastatic
stomach cancer

5) "*o-chtosan therapy for cystic brain tumor

6) Intraarterial injection of 181 [o—chtosan in primary liver cancer

7) *Ho-Chitosan as a radiation synovectomy agent

- Biocompatibility study of ®Ho-Chitosan in rabbits

II. Objective and Importance of the Project

o is a good therapeutic radionuclide because of its suitable
half-life(26.8 hours), high beta energy and 6% gamma ray for imaging.
Chitosan is a kind of N-glucosamine with 400 to 500 kD MW,which
chelates metal ions and degrades slowly in vivo.

We evaluated the cytotoxic effects of '*Ilo-Chitosan complex in a
variety of the cancer éell lines defived from human stomah cancer or
ovary cancer based on MTT‘ assay and HTCA method. We also
attempted to elucidate the mechanism of cell death mediated by the




%] [o-Chitosan complex .

Much higher radiation doses can he delivered to the peritoneal serosa
by administering TP (intraperitoneal) radiocolloids (**Au, 32P, or ®Y). The
intraperitoneal administration of chromic phosphate suspension *P has
been used as an adjunct in the treatment of ovarian cancer beéause of its
theoretical potential to irradiate and destroy free or. implanted malignant
cell in the areas at high risk peritoneal suﬁaces, including the diaphragm.

Intracavitary radiation therapy is an effective method to treat the brain
cystic tumor.

Large or multiple primary liver cancers are inoperable, and resistent to
chemotherapy intraarterial in fusion of radioisotope such as 131I—lipiodol or
90Y-resin etc, showed limited efficacy without serious side effects.
186 [o—chitosan is suitable for intraarterial injection, because this solution
become gel with neutral pH. ‘

Radiation synovectomy agents consist of radiopharmaceutical carrier,
which have been tagged with, or which incorporate, beta—emitting
isotopes.  Chitosan, is ideal and suitable paticles based on its soluble and

biodegradable characteristics.
1. Scope and Contents of the Project

As a preclinical studies, we performed cytotoxic effect of
186o~chitosan in a variety of cancer cell lines derived from stomach or

ovarian cancer based on MTT assay and HTCA method. To evaluated

the absorbed dose to the cavitary wall, '®Ho~chitosan was injected into




the peritoneal cavity of mice, and whole body autoradiographs were taken
at 6 hrs and 24 hrs later to determine the biodistribution and dosimetry.
Simulation of energy transfer from the beta particles to the cavity wall
using the Monte Carlo code EGS41 was done, and used as a standard for
the planning therapy. The radiation absorbed dose to the cyst wall is
assessed for different sizes of the tumoral cyst and a varying amount of
166 1o~Chitosan complex, orvmf’Ho—CHICO, administered into the cyst.

Intracavitary '®Ho-chitosan therapy were tried in peritoneal metastatic
ovarian and stomach cancers and cystic brain tumors to see the
biodistribution, dosimetry, toxicity and responses. Intraarterial injection in
inoperable primary liver cancer just before chemoembolization was also
tried. As a radiation synovectomy agent, biocompatibility study in the

knee joints of rabbits were performed.

IV. Results and Proposal for Applications

Ovarian cancer cell lines showed resistance to '®Ho alone but showed
synergistic cytotoxic effects at low dose combination and additive effects
at high dose combination. Stomach cancer cell lines were sensitive to
%o and showed additive cytotoxic effects with its combination of 5-FU
and cisplatin. Similar cytotoxicity was observed in pretreatment,
cotreatment, or posttreatment of %o and anticancer drugs.

When 10 mCi of ®*Ho-CHICO is uniformly bound to the cyst wall
surface of a 3 cm—dia. cyst, the absorbed dose is 40.06 Gy, 1496 Gy,
5315 Gy, and 1660 Gy at 1 mm, 2 mm, 3mm, and 4 mm in depth,

— }9—




respectively. When 10 mCi of % Ho-CHICO is uniformly diffused in the
cystic fluid of a 3 cm~dia. cyst, the absorbed dose is 601.7 Gy, 188.7 Gy,
73.87 Gy, and 20.78 Gy at 1 mm, 2 mm, 3mm, and 4 mm in depth,
respectively.

97-99% of ®Ho-chitosan was localized within the peritoneal cavity, and
more than 90% of '®Ho-chitosan was attached to the peritoneal wall.
Partial responese were observed in 4 among 5 patients with ovarian
cancer without severe toxicity. In the cystic brain tumor, 5 of 8 cysts
were shrunken in size with thinning of the wall, 2 out of 8 showed
growth retardation. In the primary liver cancer, radioactivity was
distributed in the teritory of selected hepatic arterial branch, and partial
responses. were observed in 2 cases. In the knee joints of the rabbits,
more than 98% of ®*Ho-chitosan remained in the joint cavity and was
stable upto 1 week. |

186 {o-chitosan seems to be safe and effective agent for the treatment of
various cancers and radiation synovectomy, many clinical trials and good

responses are expected.
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g2 Adsa, FHo @5 T & FLA WL I ALY NAe A
T3 olo] AT AN FUsE AT Jles T

2. FFA%F 371

Aol #9949 ®Ho-chitosan complex (013t '®Ho-CHICO)S 2% ¥
2 24 2 379 F5AFE computerg o] & ZAL 4¥E B3 ¥
o A A 9% F4HT WY 9, Aud FUHe
“Ho-CHICO®] %3 ®4 =4 @ A7)9 FF4% #AE o=y
date EFAFE A28 275 E Ho-CHICOS AWFdFE 2
Aete 2AAZE AFsed At CHoozRy wEd wEeMol AA
ol A Uy E Agdste AR e ZA 4¥ LS Monte Carlo simulation
code?l EGS4 (Electron Gamma Shower version )& ©] &3¢ 33t}




A7 WHLE Ho-CHICOE ol # d4=5%e] A=sh B Hojst
9 ARE AW FFATYIL AR i) AAHAT.

3. @29 B Aol A=

He

go of

dage] gAY F P AP JHETFLEN 27 T B
gt A FAlE on VE FL 47]Q0 A$U diF-Eold, 5d A
of 40%m|te 2N HZ FH3 LT &, ¥y, HYLRFTY F
F ARYHY =Y E B8t Ad 3097 AEEC] AY FHEHA I%
. 9d$7l 71£9 A8 Fo AUF Z o= carboplatin, paclitaxel,
ifosfamide, hexamethylmelamine 59 23} 83349 @5 Z & cisplatin
o] EFano] AMEHT gloy XNEWMSEo] 15 - 6% AEE BT
J& B okA FV] AELA U BHue A9 gled, 1 JdEY w3
oju g dAoltt. wEtAd ME2E XN WY Axrt AT A

dAge EFFoz B F2 FdHE FEE vold, W, 1, ¥,
He A HolHe Ate e ZEY] Wi B £ ¥HY &
AZE F43 AAY & de F42AA A7 $HY Mdo] Qs o
W k¥ JEoE FUAY EFU Fo, YA FAELY BFY Fo
W Eol AEHI ok o]F B FgA Fode Ao 27A AS
a3 g3 ololA ojvl dE ALEHI gloy Y] R AL Bede
otz A7 Qe AAolth oY AFeA HZ WAE FHLLE EAU
of Fojste] WA dAgE AEdHE AFEC R jloy, d4A
dATAadA v ¥ ZE&A L holmiume NE3te F&3ge
24 B AFAEL o8 ol &¥ UXA dadd ARE AY3A FJh

i




a8z B A7dAE i) in vitroodl A '®Ho-CHICOS} cispaltin ¥ 2]
synergistic cytotoxic effect® 181 ii) w204 ®Ho-CHICOE %9
& A B4 £¥ 2 FFEAFE Yoistg IFALE i) 1, 23 A8
Fol ALY EE AFHA GAA 28R distd 53
o CHICORH# ¥ S4(338& ¥ $3%) qdstn, & oA =4
dES F qU)A Fe FFEY T AR tie AYFAE BF3H
E g3 d3AE e RE gassi

4. 1<, B39 Aol A=

e EFU dole ARPAHALY AL NHFES ALIeoln, FX
qAE AFHot. oldiF§ AFYPYLE  peritonectomy®t CHPP (
Continuous Hyperthermic Peritoneal Perfusion) X|E2H& AlEd 1 glon}
4494 A4 BA7 B 2982, A% Mwy PBeka, radiation
hazard’} & '*Ho-CHICOE o443t figte] B4W Hol7t Agd ¢
gotd 7140 JEYel 2 Aoz Jgath destA Ry Jse @&
AREEFTN ERolBALE Jgdth |

5. 3% HFT% A=

"Ho-chicor AAYAT2dAM MLd A2E FHdiot o=
holmium3} chitosang AN Aoz Hid FYA AA HA FF7F A
o] gojur] FowA & R FAFHoR PAAS AR F de FHE
zZta gtk 4AEEY AFFAME olHE AP L o889 Ho-chico
o2 A HFLFE XNEHATE YA ZALEFE EGS4 codeE o] &34
Monte Carlo simulation®2 3}%t},
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®Ho-chico’} 94 HMEF] A2 AP 54
AR, AR ZAEA7 A 8mmel BIste] ¥7] Falsh do] WA
o2 289 $9d 47 2FS ARG W) P9 AY H2Ad) U= o
$o HARNUAE 22 Fo P 2AE A6 5 9ok

SA, BYA7 AT FFAe] B |

A, AENTS] RO dste] B AA F4A A9 LoluhA @} F
2590 RHoE FYY & Ut

9, Ao FHojglol ertok AN S& Botel WEHOZ Whd F4
717k §ol s,

A, BebAe AF WEHEE Puisulae Agstd S92 S
£ 2T & 9ok

ARA, PIAEAEA Aol Smmelm2 Ba ARHHoE qUF B
9 eFAelt A, NAULY TW So| 47 FFAE ALV &4
oz AW 4 Yol 7 Beol BAANTIT T & Utk

& 49 e 2
7]
%

oo

i

$F AFVFoRE PSP BE A9 A= % BEE BE, 1Y
Fg dSINE FANS GARA R PAY ZAZH Boe] A%
o A4 F) e AT WY Aoz AR

6. <, EW FA AR

AR FES SH FAE AYe] URA 997 AEA Gstel, A
dzAY YF7E 0% FEA BGE A 14T AW, T
skl 806 o WAATH, BE Pl wAE Qo] FEl ¥ @
AtAE A% B3hE WY 4 deh #4 2IA2 liodol$ 1312 E
Aste] ABAY FAZ 45 Cm olee) Hge ARF AT gov, 7]




7t ZAE&TE BV F]UG B AT AR ARFHAE, TaT
A AN SFol fElHe] e AH"HE EAVF A3, vlaTe davt
Eol FFUe n2A BXsA Ego] #FF A ®Ho-Chitosan Complex
+8d FEe REX YA FFLE AFAY FAHE A=A

i

~

€34, AdsH BAx4 24

7k AL w7

WAL S o] &3 Host A= AVFFEGolY 280 T I W
W A7 Aol Hogh oy ol2std WA AXE FY F US
o] A FEH YA E o]&F AW Agd #HE ZA HUuG F
2 EA9 A o] fo] JMEdte A Zojth, WAL E o]&F ArYS
& Az 71F ®ol o] &HAT A AEH(cytotoxic) B & ¥
oz 4 77 e BA e Amd olgd & U 2 F UEA
A Aol WEHd WE ¥F(beta—emitting isotope)S FAHU FAIFoZH
g ARl FAte FF(FAHYE)E XA R3+= Aol tHRosenthal,
1978 ; Harbert, 1987 ; Doherty, 1984). ©]2{3 W& WA &q HA
golgtal 3 F2 Friels BEF9 g o/ &HI g, WAL £
‘ot A A & (radiation synovectomy)& FHFIElA #AQG B oz @oute)
HFE dodle ZE 9354 2 vdFAE Addd Asdn F, A
#HQG, 294 BAY, A4 F Td9, HYA #HE, I 224, &
oful o ZFFZ(synovial chondromatosis), MAFEZAAA  FHvuly
(pigmented villonodular synovitis) 9% ZHE§¥ % AtH(Doherty, 1984).
ol Zo] WAL Y HAle2 A3 ARY ToA FLE 4¥E 3§

Ak, Mg HHL YAY BA 33HE (radiation synovectomy agent)S

i
BHAUE FA &% st Heg vay gdstt AP g9 dAe

2




o) o]g& EF At AY FLaY FH 1007 M A A
Foly " Fd e ud HA o] tHClunie & Eil, 1995).

ol WAL FdT HA &L HHFTE ANaede FHo| glou, @
AHgo] BHR FEEHO EEE A ¥t E Arld F5H dA¥E
FFS 713 F e Gl L Adrh. I olfE dwhE WA ¥8F ¢
A7 v R BAoly] Wioith WAlEe] FE 4¥%E B e F
A 9A, 7, vF Soldh. wEtA AR SALA g9 dAgd Bg d

= gAYz A ¥&5L Zol: o FFHT h(Sledge et al,
1977)

u o] &3 wiF

Frtel2 #3949 FHES Bad wg day Fue A+ A 79
2% AF, vlxe] A 29T o]y #AV e ALE Hi Hudrh
29 dFES FF B-d F4do]l Jdn wF o PN sdHd FAol
Ak, FEHF 7% Fely FE A& #FH &4 V1M XNEE 8
A FE& Ade #d9 dFEYHE)L AdYHY HFH HolxH
(infiltrating granulation tissue, pannus)®l] ¢}3te] #d dFo] Hagm A
£29 FEE& sy 2% #AdY ¥y € 47 FeE doviA A4
(Calabro, 1986)(& 1).

gautde]l XNPL = WP o oy AErt do] &+, osmic acid,
nitrogen mustard F& ©°]&% 38x &9 HA = (chemical
synovectomy)®] 7-% FAo] st &Hqur B olg #A AAY &4
F+= @Fo] gli(Von Reis & Swensson, 1951), #AdY] FAHAZTZE F
ALe] ¢ B FH W FviFFo] LAY 53| wRHoZ AP
e A% AN F24o] EAlErH(Behrens et al, 1976).




¥ 1. Radioisotopes suggested for use in radiation synovectomy agents.

Isotope Half-life Beta energy Range in soft tissue Gamma energy

(days) (MeV) (mm) (KeV)
®py 01 1.29 5.7 95(4%)
" 0.2 0.86 336(47%)
4 0.2 1.3 none
%Sm 04 0.7 | none
®Re 0.7 2.12 11.0 155(15%)
" Ho 1.2 1.85 85 81(6%)
“Rh 15 0.57 319(19%)
BSm 19 0.67 25 103(28%)
An 27 0.96 36 411(96%)
Yy 2.7 2.28 110 none
®Re 3.7 1.07 36 137(10%)
yh 42 0.47 396(7%)
"Ly 6.7 0.48 1.7 208(11%)
1gr 94 0.34 1.0 none
Zp 14 1.71 79 none
Cr 278 047 320(10%)

Al gagge AS S99 AxE AdA s 9y g9 dAs
(surgical synovectomy)o] A=y 714 RE 9utg AASHUII}T o




A gautde) Aol Zwstm ARt A F& o A4 wE
zF ol AA AFgol ot BAEL AEY Aednz &F 34 F
Aoz A FHLTHY A 59 EA Ak (Mor, 1985). FHoZE
T BABE o] &Y #H743 &4 FA|<(arthroscopic synovectomy)©]
gty &F #d FAo FFLe E9oy gt HA @] FAU
2 tHEnglish et al., 1986).

o BAA Beln "AE

D s 71d

HAMY 3R SRES A 8 wtAd) Fe YA (particle)et o]l
2 Weld 94EF ¥F(beta-emitting isotope)2 TAET. #F JAL
BAYE 99 S$HEo] WENE BEad FATe WHNIE A B
At AEo] o3 FAHE oA At Ex9 #4435 H o2
FA3go] A& dojuAl Ha, ol2 A3 fE7](free radical) T 42 318}
oz AR EZ0] BHH dF FHe ¥9dte] I3 dvE F Ut
212 A g} (Harbert, 1987 ; Deutsch, 1993).

2) WEtX U AF(F9 94, radionuclides, isotope)

B HFo] A= Fag A AT ddted FEL ¥ H2¥F
3 AEHT JEHE 1. FH9KL4LE9 duviX e dARxF EH}YEE HY
0.34MeV, 0.33mm®] '®Er3-¥ 227MeV 3.6mm9 ¥yd] o]27] 7= thFst
o Wkl 234709 ®Dye] s ga 27899 %Crol MR Atk
Fo A% AYL #9893 Py g}, 339 A% ®Dyol A} B
o] AH¢HW FUdAE 19933 FE 94" LA ®Dyo] AEHAR
19961 ¥-El& '®Hoo) A14H = ).




3) WAL #HF 29A(Y A, radiopharmaceutical carrier, particle)

WAL dFe] $ukA|(radiopharmaceutical carrier) 24 &7]9] AMgE iL
Acolloid) Helel B¢ FHL YA A7|E2 A3 BHLY=2Y WAs FF
FA o] ALgol A#=o] YrHGumpel et al, 1975 ; Virkkunen et al,
1967). ol&3% EARLE =77 1-20 im BES v AT 8 Q) A(microsphere)
4 43 A A (macroaggregate) & AH& o224 dF HZFHAH(Noble et al,
1983 ; Sledge et al.,, 1977 ; English et al, 1986). 2% t®3Q Aoz A
9] $A38E ¢ YA (ferric hydroxide macroaggregates, FHMA)7} &4
ol %y, Dy, "Ho §¢ #¥AZA 28T & AL AN it 24
o FA=o FALQR FEFAE 2T MAHUAYL. 28 WAlse] ¥
< WNAvI7E 0 BFe] Afdde 9N AR ¥F A dEe v EH
Z o] tHChinol et al., 1990 ; Zalutsky et al., 1986 ; Davis & Chinol, 1989).
olgz o] AAMA Y WA HF WA ATE v|FEAd EA-C A
@5 99T ool Weko] chitosane £84 F714 AEAZ A2E 7}
AL Boly Edelnh

4) o] 4 HAN EA HFE

olgFel WA EA SFHES Tew 2 S4E shAok SrhNoble et
al. 1983).

A, 248 Fote A 4 5 Y2 A= W JUAE Ak
0. el BEAToN} HRdE £4& A & ARolok Bk,

SR, 277 BAAE] 94 @ BE9 ge Avlejok s} YT Fob
A9z $28 AEE oo @tk wad A4 AL 25 um AEo]
o agm gAd 9F euAs Wed & 9Ee Fge vl

of stn metA AlgF BElHoM= ¢dn.




AR, A WA FeaAHocl Bk BAWel HEA HFE A
Solzd Y& FUT 5 W AR |

5) Az W4 A e ALe) ey

YA EA BHE] HASE wAYAT Aesn B $EHA
o} MER F7o TS AAA %] AAE AAS e AUt v
#4718 7HA e $F AFololo BT =W WA FEE P4 9
F euAd ostel H9HnE BAYZY FFol FAY gt oFHQ
A4 8F S Aol Basj

g ATE PAA BAY AAESe) o 4HA P44 EX FFEL 7
a7l A% x=qe JBoE AFHAYT. E ATAAE WHY $E 4%
o2 Wyl 2684702 WEH Qo] WFE AU WAZAN AA
dol e HLAAE o g 5T BHoo olgaith WM ¥F ¢
BHAZE §7180H $84 U2 A 75 chitosan® o §5AT

B QATNE 4718 T BAL AR A2 P4 EX 2FEQ
Ho-chitosang 7NE3te] AR BT AAEE AA2ZA AsHE 4
A AR 49e Sohel FohumA Ay,

% a7 =27

SR FoAs Aol o] &3 WA EX HREL PAY 9F o9
A e GRS olo] $aa WA 33 GFez FHUT WA B
& 4% 3% FuldAE 19939 Y8 ®Dye] o] &= et W@zt 23
Aoz gl 9FE AAtE AN A Yt WA 39 ol
710l ol gl ATk WA AF LAY A 15 FusA of
$8 RS W74 B4 Ex 94 Yoz BAYE FEH M2 3
Adl WA AalE FE Aol BAl ol g




gebd A2g W quAs wgiE s e BE 9Es 339
29 WS FE0 AAY g B 9F LA o] a7sel &
o},

WEHd B3 YF o2 ugvs} 268M%0R
H2E o) 4FL 4 ARzAN AA) Y BAANNE o] 80|
7te @ “Hog, WA #F £ubs Ngols $44 Iz A 7
38 chitosang ZAFAIZ MZE A SFEQ 166Ho—chltosana A
gete] QA B FIY AAEE AAZ AeHnA sHed Ao
2 apolMe dA9eR JtEg qaos A4 AR «xe FIsnA
@},




A2 2uel ey =1y

1. AX5H

FAAdE AE 54 F7 71 FUgFez FF FEY 719
gugolglo AX A9 Jdd ZAF AR Hrb 7ee A AL
Fo gtk FAMAA g AE AE 71d d7vE @A ViR FE AR B
g internal radionuclide®] &-&o] @43 X3 ojEof ATE YFAAE
e Ado] At A internal nucleotide?) AW AR ANz& o]
Egsel B3R #ed J1%x, 9% 477 ZidEch ®Hod chitosan
complexe]l WEF FFE FYqAE= APE uwrl gloy €xA g}
MDAnderson Cancer Center$t Dow #Alet 2% dF72 ®Ho-DOTMPE
7h st} bone marrow ablation in multiple myeloma®] 8§37 & 4%
3t =4 AT Fo] AYPHIZ 13, Rhenium-186, Iodine 131, Indium-111
o] pepetide &2 99U FAE FFAAA internal radionuclide®] specific
delivery€ 918 A7EX v5¢9 2 2 i 2 A7adA AP Fo U
9% P32¢} cisplating #W&o2 B Fd3td JixdS AudeEHE
N %7 Wisconsin 9919t & 4 Vincent 9% FF2 479 o et
@A internal radionuclide AX 54 Brte & FAAY 54 F39
H7re, FEAgE AX 548 vl 71de] A& U222 internal
radionuclide®] &3 A4 AL 2 AX 44 278 A798ME PHo
chitosan complex®] Al¥ AME 7179 712 A7 2AE AX 2% 39
o A, B& ey /MY 2 dose regimen A& o] AAE P}




2. ¥54%F 471

Z A (colloid) 9] WAlS #F (radionuclide)s FY3te FHE Bl &
A} A # (stereotatic intracavitary radiation therapy)s F&€2 AAV &
sd @ HEF Az ERHA FrkA Bolth, Hze dy HE
o] dl WA AEE 1995 @ Lange S 93 $#3FJL A& 3
1) seller floord] &3& (bony opening)g THE X, 2) FFT & AXA Y 51]
B2 F 3) 3ude FHuUL, 49) PY-colloid & ¢ #9332, 5)
2 Ao oFoFtt. PY-colloidd FAIFES ¥ FFA o]
200 Gy7t I52 AWEAt. 2 F, ¥y #delyzt Tp FHdse 4B
ALE NEHJD? 89, SANEALLE B2 Fdolge ARE AAH
o2 on LI o jR: Yo

HZ A e, Fe2 AAV Bsd 34 HEFH 23U Ao
oieis] Au WA A5E S F L3 1014 ®Ho chitosan EFAE ©]
48 Aol AYH Ao chitosand Fdo] vlv]dti A AY W&
L3512 gow A Bt stsstnz ogd &L FFs} B3, o
o] 24 Z 3} (polycationic chelating)”} 7}5 33l acetic acidel §8]Ado]
omz O @4 sMEAol ZzEY. ¥4, CHol AELoz AYH o
o] ¥ 548 /HA Ik A, 99%9] €2 $EHE vE AAE
=7} 1.85 MeVZA soft tissue 1A W 9 mme] rangeE ZtEt).
A, A A& HAG FA7] (269 AHE ZET. AA, 54% FEE
}25 % 8l keVe) x-ray® FAALHFEY AZol o8 5 vk

oL AA EA&°] 100% ¢ Holmium-1652 238 '®Ho(n, )*Ho
HES B AN FAY. FFAdAYAT4AY 30 MW 78 A2
HANARO £ @34 At #8758t E#, “Ho chitosan £l
£ 420X A4 chitosan §9-& PHo(NOys £A3 40] 99% 139 &

o
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A&2 1 Al Hsatt? ®Ho-CHICOE Wad FAIE 3 48 A
717182 'CHo-CHICO7L W49 29 F2Hol WA Ui Adde
2 PXYE HdFa Jot? |

8Ho~-CHICOY £%3¢ W29 F4¢]€ subgalea ¥l X Ommaya
reservoirg 53 o]FojAx Urk. *Ho-CHICO9 ¥ul F¢ ¥ £¥ 54
& gamma camera® °|§-3to] #FEY. el FY¥ “Ho-CHICOL H
B JAE HEstn HEYAZRE Gl g o QU] Aol AAE
t}. Ho-CHICO o] &9l o9& A& &d: A7|ZTPIYYTE o] &3t H
29 #7] WEE BFFOEN FAY Uk '®Ho-CHICOS B3V F
Q4 A B5e AF ¢ BY @AY 24L& T o4t PHoR o
Fold & It

DAY B3 Aol Aw

dage] b Xz g =y oA oln] 50 dHFE A}
=AY, 19549 Root 5] 93 colloidal radioactive chromic phosphate
Foate A8st AR ofF Ay, Tp, YvE A BALLE BF

1 FZo Tt AE7} o|RolA g} o|F WEAA ASE PR B
2 Fol Fodts Wold, 7|Ee] A A7t e dYEF EF
Ao o] &HALY, A HESE FFAE =80 ¢HAG agE=R
dage] Ardiosd Z4REA Ragoy, H2de AdHez Fod
= A B&aod LFE NESA AEFOEN UYEHE F& AR}
Busn o 2y 32P—Chrornic Phosphatet %7717} 4o} s %
3 &7l =HA ol FE&7 AN BHEF] Btk oY dia e
A BAR A8 ERAY F Y8 &3 Jlov RFE 5oz 89 A
ool Aol HIe A7 old 72§ H ALY dde HAMT Qe




WAL Al FHEAY e 2R EFoA Ut Rz B o
TAAME B 489384 A749 ALY FAAAE g2 &3 %

S F 23 AR £8F F e RS
A7 Holmium(®Ho )& Aol $&33x 3¢t B9 2 dedgl
g8 PHoe W7t 27ATelm FEE 43822 PP-Chromic
Phosphate @3 & 34% Ao 2 Algdr, &3 o)n 74y wRge &
gte AHFH A7 dFHANLH, B dFAA AGE dadolAe @Al
d THh94949 B NEWYEE 54 ATFAHE SAd 2F in vitro IF
2 in vivo @), AW T8 A7, FFAYF Bt 2 2 H9 4% AFNA
FEYE AAE Bolm e AAH.

4. 1%, 534 Ao A=

~ Washington Cancer Institute®) Sugarbéker 5 g ;A
peritonectomyE A B3AA MSESL FHE EUohn HudPa, & 7}
Uztel o) fuyF-e F-& CHPP 9 peritonectomyS FAlol A3t
RAEEY &2 FQ A FF o 54 Holrl EoeEida By
th T CHPPY AEe RIHI oy FRE ASEFEY a4+ o
Aok ( dAde =A-4E Solu, AAAELY AAY F)

5. 3% HAF¢ A=

EA94E ol§F FFNEE oA AAE AT Yk HUFY] U@
994 ARZE SAULE GAEYO FYUste] $FL ARHE Yol
dgsen, Pk 22 olgHQ 28y IPE BENA HoE Ao
2§59 BF5ARL A £ AW, WPt 2o] HF FE 8

— 38 -




&0, Zokd WEo] glo] T84 BXE AolA BT F gl T @
Aol glddth. “Ho-chicor 9AHATAAA AL A2 Fdiolth
o] holmium¥ chitosang ZHAIZ Aoz Wihd FYA HA A F
7t A8 dojuA] oA § o JFHOE MAMAE ZAE 7 e F
e 23 Yok 28y “Ho-chico® ©]4% HF3 % X8 97%E o8 =
€ ¥ i

i

3]

6. 2%t Z+EW FA AR

FUgel A el Y-lipiodolg HE W] FAlste] ARE ATt ¢
#3 = FEDIN7 2u=EHR, AL Fo] #HE FEHo FFFHNH,
Zutd e oAzl AAl Al Aol Jdstool s Gl AFHJYY. =
& IS4 S8 Y0l AYFAAY VEFS FUMAIE EATeRE
g ol49x EaAck VI viaTy FAUAE FUFASE AEE AR
HRo, obd Q=g 24, ¥ye ¥ PN Fol FEFHGAAA o]
22 2399 ¥*Ho-macroaggregate albuminE& 7+Yx Ao AAFYs}=
A5t §2 3L FdoA FE& BAHE Bolm Y3, PHo-chitosand] 3
AFAE AZFoqu, 77 E(AE 4 cm o) EE AR FLdd=
old F& A8 Wyl glth

7. €94, AUYsH x4 24

Ze] 3¢ o|n] Ho-chitosan® o] §¥ ¢t A8I}F JTHYo| &
#5993, ®Ho-chitosan A (patch)E ©]-8& HRYe] A&7} AEHZ
gk =99 A% Holmiumg o4 WA g HiE Ho-poly (L-
lactic acid) microsphere® ©]8& ¢ =29 Axs '®Ho-DOTMPE 9




2% g2y 24% A=Y A5/ 539 s @8 Holmumg o4&
WAL et AAEd fd g BaE ol gon Ho-acetylacetone
o AA AYA A8 B3 @ A7 wnE v Qo 2y ofd AMAR
o2 chitosandt FE $84 §718& PAY UF LWAZ 0§ A
gl Aoz 438A dd. gyt Holmium# chitosang A A7 A}
B EX SFES ol4F WA FA% AL e FYY oPME AEF
u} gleh.




N3z cdpjusd s g A3
1. X=X
b BAd AEFA oo A¥ 54 &7 D cisplatin® & &3

166 10—chitosan complex= #l Ao H7} ZA] loose gel typed] polymer
& ¥A32 chitosan AA7} 540 nmolA A3 FIF=E 22 MTT
assayol £ Ho nitrate® ©]&38}9lth. SK-OV-34 %9 3¢ ®Ho 1-100 uCi
WY oA @3 10 % A=Y A APE £ E #4328 & AAN=ZE 1.
OVCAR-3¢] %% 1-30 uCi ‘®Ho dose dependent fashion®] A¥ A
£RE AFYT. 22U SK-OV-3 A £ F4 cisplatin® F4 ¥ A
# A (cotreatment) '®Ho®l AX A AT ¥PE 2718 BANYDL =3
A 5% 2 3 559 cisplatindlA] synergistic pattern®] A XA E F1}¢] z
g BANYY (2% 2). cisplating ¥Hool Az ANzte] Xojo] we
Ho AX 54 ¥ WslE Yriste AT E ®Hoo AXN(ZY 3),
FR(ZY 4 FAA FA HE Ho e A¥ SHERE AFeH
Hgd & AX 549 ¥ EFE BFY 7 UUR. ¢] 2HA= G ¢

o] 39 '®Hodt cisplating FAlo] B4 Ast=a Y& dosed cisplatin | :

dA o 4& F¢EAE VAT F YA = A7 A2HE G4 AEA A
E regimen AR zHIA ENE sz R8st @ At ayy
OV-CAR-3 M9 AL F A ¥§ Aol did ¥ aAE 42
F SeER o] A7 A#AE WA dage] AL E AAFIdE ¢
B AEXFES 088 Ad77 gastttn Agdh. MTT assayd Z2d%E
A X9 viabillityE AT AFE U2 AX A2 53¢ F6 A
# Hrle A 23& 4R Fo e HTCAYHLZ 7l5d ALz ARy




% Cell Survival

%o #Ci

20

1% 1. Cytotoxicity of '®Ho on SK-OV-3 Cells
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a8 2. Cytotoxicity of '®Ho and CDDP on SK-OV-3 Cotreatment
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1Y 3. Cytotoxicity of *®Ho and CDDP on SK-OV-3 %Ho Pretreatment to CDDP
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9 4. Cytotoxicity of 1%6Ho and CDDP on SK-OV-3 CDDP Pretreatment to ®Ho




o HTCA® < radionucleotide®] A|¥ A} el delayed effect® #&d & ¢
omz ®yoNx A f579 X457 2rlg Ao oA

4. 9 MEFAA BHeo X =X I o cisplatin/5-FU ¥4 2]
23

SNU-5¢] 7% ®HowtE Al 1 uCi PHoN 22 15 %7t Adsd L,
3 uCi Ho X22 25 % AE7 Apgatgen 10 uCi PHo M= 45 %,
30 uCi 'PHool A& 57 %9 ME g 538 B (29 5). LA X
A% dagut ®Ho A cytotoxic £ ©L WEE Aoz PYris
Atk cisplating A Fo E& FHoMAAE ¥E Ao @2 A%
| S49 3% ARE BT ¥ 5 YU (29 6-7). 2 cisplating A
A AL A 55 ®Ho A synergisticEHRE LEENAE additive
olgte] AE Abd Axel WE AFAYT (27 8). 5-FU ¥4 A9
A%AE A¥EY 5-FUNAN ®Ho 2% Ao & AX =4 &
additive pattern®] 718 #ZE F YNIT L o] FEAE additive
o]3t¢] AFE AFI}AT (€ 9).

Kato IIT A¥9 7% 3 uCi '®Hoz ¢ 20 %9 ME Al2E& #RPR
10 uCi "®Ho 30 uCi ""Ho9l A%+ o 40 % HE AbY AIJE BYoH
100 uCidlM = o o4 AE 54 f39 F/lE #FF & YReH, 10
uCidlA ojv] AX =4 &37} plateaud] =E3Act (2¥8 10). 28y
cisplatin £& 5-FU ¥§ A9 A$ A FEolAE additive pattern®] A
X 54 59 E Yoy 31 FRAAME additive ©1Fe AHE AU
(29 11-12). Hs 746-T AX9 A$ 1 uCi ®Ho AgNA 2% 20 % o A
E A g3st #REAeY o olie ¥Hoxga AX 54 adsl
plateau® X34 (2 13). 'PHool AFA L Hol: HNEFR Eo] B
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18 5. Cytotoxicity of ®Ho on SNU-5
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9 6. Cytotoxicity of '®Ho and 5-FU on SNU-5 Cotreatment
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19 17. Cytotoxicity of ®Ho and CDDP on SNU-5 ®Ho Pretreatment to CDDP
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19 8. Cytotoxicity of '®Ho and CDDP on SNU-5 CDDP Pretreatment to 1%6Ho
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138 9. Cytotoxicity of 16610 and 5-FU on SNU-5 Cotreatment
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10. Cytotoxicity of 1%Ho on KATO III Cell line
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13 11. Cytotoxicity of ®*Ho and CDDP on KATO III Cell line cotreatment
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19 12. Cytotoxicity of ®*Ho and 5-FU on KATO III Cell line cotreatment
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5 substratumdl attached FEl2 3322 cell to substratum attachment
7} radionucleotide &< YA S AXE APE Ao FFE v Ao A}
BEHY olE9 #A AHS A ¥ B 72 ATE FIA 75 AL
Z Algdr.

t}. ®Hoe] MEEA H71E 98 colony forming assayd F

MTT assayq°] MESA F7tol 713 §old Wyl '*Hoo MX
EA4Y7te] AFEA £3 1 @S Haso PHoo 54 Hrle FY¥
71€€ FHVING] PHo ©F T cisplatin FFAAFE AL
colony forming 58S &A= WL £Y3A) Colony 34 AEE o
7}et71el AR 2AE& FYs7I A8t SKOV-3 cell line} SW 626 cell
line® 498 & FX=Z plating3ld colony counter’7} AR F U+e
colony sized BAHE 4 9T incubation time, plating A EF< FA LA

colony 5~ @77} vl &&= plating AEFE 259

1) SW626 cell line
1x10° - 1x10* M¥E 6 well plated] plating3te] 20 43t w] %35t
colony sizeZl 200 um ©]/3<] colony (Arteck colony counter® colony ¢

Z3o] 715 % size DE JAFIAS

No.of plating cells No of colony (n = 3)
1x10° 36
2x10° 71
3x10° 85
5x10° 101
1x10° 08 *

* large colony formed in the middle of culture dish




2) SKOV-3 cell line
1x10° - 1x10° M X & 6 well plated] platingste] 7 Yzt w] %3t
colony size’} 200 um ©]%¢l colony (Arteck colony counter® colony ¢

Aol 7t size PE RIS

No.of plating cells No of colony (n = 3)
1x10° 34
2x10° 53
3x10° 56%
5x10° 70%
1x10* 74

* large colony formed in the middle of culture dish

E AEFAA 1 - 2x10° cell& plating3}92 W plating cell number}
B4 E colonyd] &7} HlHSEE, AFT plating HEFE 2 x 10°c2 A
A3Art. SW626 AXFE 20 43 v, SKOV-3 AEFE= 7 47t HH%E
o] Arteck colony counterZ &3A 7}5 % colony sizeE A3+ 7]7&‘%]%»

L R

o

3) Colony forming assayd< ©]&38 ®Ho, cisplatin®] 9% &
Ao o g AXAE £ HA4
| SKOV-3 cell line 2x10° M ¥E plating &% 1 Yo] A3t} AxEe
- AFRe =83 ®Ho 03 uCi/ml, 1uCi/ml, 3 uCi/ml, 10 uCi/ml, 30 uCi/ml
9} cisplatin 0.1 ug/ml, 0.3 ug/ml, 1 ug/ml, 3 ug/mle] @5 T & Y& 33
314 colony forming FEE vl 3gr}.

&




101 %DP 0ug/ml | 01 ug/ml| 03 ug/ml| 1 ug/ml | 3 ug/ml
0 uCi/ml 29 19 12 4 1
0.3 uCi/ml 25 20 135 3 3
1 uCi/ml 23 14 18 7 2 -
3 uCi/ml 19 18 95 6 1
10 uCi/ml * 125 105 45 1
30 uCi/ml 14 12 10 5 2

* failed due to contamination.
*+ B 719 welle] 4l colony®] mergingo] #& =4 AE 3 colony number
o B} e AeE AWEAA AAHAE.

Colony forming assay®oleld cisplatin® AXAIEEAE  dose
dependency® H Q0o ®Hoo) AXAIRAETAE Ao QBN HAA A
g3 Pt 948 ALPE JPF A} colony size?t & AF ol X3}=
colony$} merging3ts & 719 colony® ZAHFE 297 Y E=d g
9] colony’t Wl 8719 FA4le] X3t (suspended cello] F-# 37| Al
jofeie] E5H E vortex H3 wWEo] wjgL7]9] centerE A ¥V} 2
9]) colony®] merging® F7IA 7122 AZsagdEs ARQAAME soft agar
Z single AET A AL AZdtn Utk SW626 cell linedlAx
65 o, cisplatin 9% £& W49 AXAAEFRE =A% APL 53
392y colony size’t #tol Arteck colony counterdlA] &AHo| E7l53dd
Aol HaA Fo AUrh

2. ™Ho, cisplatin @5 & W& Ao 98 AE AEY JA AF

o = cisplatine] 913 AX Al 71AE AFEA ol 2AT A




FAEEAY F2E AT 3 H Vleg 24398 o8 AYF T
g Aoz 7lYysE DNA fragmentationg ZA33 3t ®Ho, cisplatinel ]
3 DNASAS #9871 $i8te] SKOV-3 cell, SW626 cell¥ 12mm cover
slip el 1 4z wWiFste] AXAFRE ANFE *Ho(, 3, 30 uCi/ml),
cisplatin(0.1 ug/ml, 1 ug/ml), @522 && ®Ho(3 uCi/ml) + cisplatin(0.1
ug/mle] HE&AEF 6 AIZE 16 Al7h, 48 A7 Fo] 959% ethyl alcohol®Z i
AEF Apop-Tag $H o2 ¢ DNA fragmentation BEE =AY
o},

‘“HoN# && cisplatin H2F 6 AHF<Mol= Apop-Tage 2 49 A
EF7F F3 FAYR 16 ABFo] maxiumo] EEF o 48 ARFE A
= AXE7L olv] wWiggYor Ho|AUrtAEAI, Apop-Tagdl HAsH+=
AEF7E AAQTh 48 AT BAFE BAES AXEY 45 DNA £49 3 Eo
o] APHYL Aoy ARHAYJY. 2B A2 cisplating 'PHoel 1t
B3 9% A5 AFHE LUIHAE o8 HEF DNAESR] 2%
A1Zk3 DNA F#5o] &g Azt Atele] AFAE 3t Aol A74HYd Ao
2 AlgHY olge wrE REo FAE= colony forming assay, Apop-Tag 4
A B BRez AT AFolr),

60X 8] £& cisplatin M 16217+ Fo] A3 MXe Apop-Tag
A Aol 93 cisplatin 1 ug/ml(panel ¢), ¥Ho 30 uCi/ml(panel e) A2
3 AlEAA 90 % ©18e AE7t Apop-TagLZ F4HAT (Z¥ 14) 2
gy o] x99 1/109] F =+ 0.1 ug/ml cisplatin (panel b)3¥ 3 uCi/ml
fo(panel d) A2lolAE Ae) ¥ AL} Apop-Tago 2 P4
gt 8t 0.1 ug/ml cisplatin ¥ 3 uCi/ml *Ho¢] HE A 3 &0
9% o3¢ ME7t Apop-Tage2 A= o] e 96 9x9 47 2
ol A #EAE cisplatin '®Hodl A xe] y&o] AErbHe] synergisticd
EFE YYD MTT 23S AR 8= A7 AF2A cisplatin® '*Ho9) Al

. 39 —




Apop-Tag Staining of SKOV-3 cell line at 16 hr treatment of 166-Ho or/and CDDP
a) control, b) CDDP: 0.1 ug/ml, c) CDDP: 1 ug/ml d) 166-Ho: 3 uCi/ml
e) 166-Ho: 30 uCi/ml, f, g) CDDP: 0.1 ug/m! + 166-Ho: 3 uCi/ml

Magnification: a-f :100X. g): 200X

19 14. Apop-Tag Staining of SKOV-3 cell line at 16 hr treatment of
%Ho or/and CDDP




¥ A EHE apoptosisol] €3] AAE AYE AASHE) olAXEEe] EF
p-53 @A) EWol7t YouZ cisplatin® *®*Hooll 2] 3 apoptosiss
p-53 independent pathway® A3 E Ao & FAHAr}

2. F74F 37}

1) 74y

“*Ho-CHICO7} Z(cavity)ol FJel=® ¥ (intracavitary fluid)
oA 9] Filo] dojutn I F IFE Ay W AFE Aol dFdd
AR Figeigle “Ho-CHICO® Zu¥ FHel A= gl:
‘“Ho-CHICO ©] &3 A e] qux] F5o 7dstez FuFqe $a
T AF A= Y IEHEAAY WA W ExE AEFS] motd oYt
At

soft tissuecl Al WEL PA9 dyA Ag FYL Monte Carlo ¥HE A
@3 EGS4Y codeE ol83t¥rt. EGS4-PRESTA version® electron®] &
SR 7} 10 keV |32, photone] U A7} 1 keV 0|32 Z4E w71x
2 olF B YA Ag RS FHJEEFT. 10 keV 9 FIUAE
Z+= electron®] soft tissue WolA 9] range: 2.6 gmoEA o, AXd9
o FHAAAY FAF AUAZFFE AP FEF 2l

n3EFEY 2d
Fdde AFL 43 7T 94 (magnetic resonance imaging)

of g3 FH Z dHIFAAL Fo AR FAE HEoER ALT
F3rh B, 7k dUIGFeNA Fe FHEAIE FAFLEN YHEUY




F e WA S JduUde dF-E SE3 A
2 & ol T e AAHg FFoEH T3
A F dHEHS BEHAJNE PAeS FY
Al 0 B BE Aol FAHYE YA W ForN TIAL
G EHe YAl S YHEHS Yol A g Wils Al
ozt |

ALE dted o] &3 e 2de 19 15 7 ZAth Al HeE
A3l T B cyst & FHEIT. GAAD GHo A Fddele A
A5t 3R EAL Q3 PHo-CHICOL QA A ¥y EddA 7
d3tA E£xste Aoz M3t duldge] 78 Iabs A dEe ¢
HEHY 7E HAle HAEd dis] 72 1 mm FAL @A WAL
AR o] 71E 79} ®Ho~-CHICOY ¥ EH
ol ThFE kel ) WAs FAFO g @Hel

Faltt. |

A

T
273
=
=




» Radius (mm)

29 15. Geometrical model for calculating dose to the cyst wall.

m 530 Aolgh =9

B Dol 8 BAHE Hi(ascites)] AHE PTcg Hae) F

Y43 F 47 EFE AHsY HAe dEE FAH2 27]) F4€E A
Houlagozi o AFHE ALY F Atk AHE €3 e EFd g3,
®Hog FYUT F AHE EF sampled] ¥Ho HAls FEE 2457 =
Fuldl a5 gl %S AN £ A3 2Ule FYE F PHo %3} vl
BFozA BZ Wud AF=ogE FHo B4 S 8 & AUtk B
2] ¥Als WU XE (areal activity density)= E7 U9 H 3 9] standard value
g o] &3t ALY U




ANE sted o848 Jlaed wae a9 16 3 2rh Ay AYE
8 wHY-¥(semi-infinite) Ao B4 93 o HIF BUY d9&
AASYT. PAAY ddozd BHURAdy Buude ARE
®Ho-CHICOS 249 EZUY WA #dsA E¥ss Aoz 714
stk U 9ol WAl AF dEs BUEwe usl wAs duEe
Bl Z 10 xm FAY BHANY PAH U FFUEE AIRL
o 712 RSt ®Ho-CHICO® B¥EnolAe] ARES o &ste] s
el By WAy FAP0] s Eue wald FRASS ARY F9
o,

peritoneal i 10 mm-thick
fluid target plane

peritoneal ¥ peritoneal
surface wall

2% 16. Geometrical model for calculating dose to the peritoneal wall.




2) 47 A4 2 E9
dFg 29

@yl s olglE ®Ho-CHICO 98] o] AgsE WAk &
FA%e ® 2-49 71EFAE. £ 10 mCio) ®Ho-CHICO®) Ao} 7+
2t 1 cm, 2 cm, 3 cm?) 7 @l TFAsA BEHotiy AR HAH

Zo] 1 mmole FAA AL HFo] giu]gte] Zo] 4 mmolAe AL
2 317} 5% o8z ZaHeIdee &+ ol 4 mm AXe] wA
AA FFEHE 2AUAE 100%E BU4E A9 1 mmFALY F3 A4
A EFEHE YA 271+ 1 mm, 2 mm, 3 mm, 4 mm o)A 7z o

60%6, 15%, 10%, 5% = JEld)

¥ 2. Absorbed dose to a 1 mm-—thick cyst wall at a varying depth for a
1 cm~dia. cyst when 10 mCi of '®Ho is uniformly distributed in the
cystic fluid.

target depth absorbed dose relative dose cummulative energy
(mm) (Gy) absorption
1.0 1283, (2.63%)° 100. 58.7
2.0 407.6 (1.62%) 31.8 84.8
3.0 132.2 (3.38%) 10.3 96.0
4.0 36.70 (5.10%) . 286 100.

a. percent fractional standard deviation




X 3. Absorbed dose to a 1 mm-thick cyst Wali at a varying depth for a
3 cm-dia. cyst when 10 mCi of %50 is uniformly distributed in the

cystic fluid.

target depth absorbed dose relative dose cummulative energy
(mm) (Gy) absorption
1.0 1414 (1.92%)° 100. 61.2
2.0 48.09 (4.64%) 34.0 - 86.1
3.0 16.64 (3.54%) 11.8 96.2
4.0 5.259 (5.88%) 3.72 100.

a. percent fractional standard deviation

¥ 4. Absorbed dose to a 1 mm-thick cyst wall at a varying depth for a
3 cm—dia. cyst when 10 mCi of %Ho is uniformly distributed in the

cystic fluid.

target depth absorbed dose relative dose cummulative energy
(mm) (Gy) absorption
1.0 40.00 (4.58%)° 100. 60.5
2.0 14.96 (4.09%) 374 86.2
3.0 5.315 (4.72%) 13.3 96.4
4.0 1.660 (11.2%) 415 100.

a. percent fractional standard deviation

3y w94 259 g ®Ho-CHICO 93] Bdyo] Ads = WAL
FFEAFL ¥ 5-74 712908tk F 10 mCi®) '®Ho-CHICO°] 7]
247zt 1 em, 2 cm, 3 cm{! Y @Y W] FYIA EEFHOIUGa 1A
stttk ol 1 mmeolle] FAANAY Aol din]dte] Zo] 4 mmollA
o] M#g 1 A717F 5% °l3tE #AHINE S ¢ Ut "ol 4 mm 7t




o] EAANA FFEHE FAUAE 100%2 BgS FA$9 1 mmFAY

EAANA FFEHE dyd 27+ 1 mm, 2 mm, 3 mm, 4 mm Z o]l A
Z¥z} oF 609, 15%, 109, 5% =2 et}

¥ 5. Absorbed dose to a 1 mm-thick cyst wall at a varying depth for a

1 em~dia. cyst when 10 mCi of ¥Ho is uniformly bound to the cyst

wall surface.

target depth

(mm)

absorbed dose
(Gy)

relative dose

cummulative energy
absorption

1.0

4967, (1.74%)°

100.

59.4

2.0

1421. (3.90%)

286

8.1

3.0

523.8 (2.59%)

105

M7

4.0

184.1 (2.19%)

371

100.

a. percent fractional standard deviation

B 6. Absorbed dose to a 1 mm-thick cyst wall at a varying depth for a

2 cm—dia. cyst when 10 mCi of %Ho is uniformly bound to the cyst

wall surface.

target depth

{(mm)

absorbed dose
(Gy)

relative dose

cummulative energy
absorption

1.0

1317. (.990%)°

100.

62.8

2.0

393.0 (2.38%)

29.8

8.3

3.0

151.9 (4.51%)

115

9.5

4.0

56.83 (6.67%)

431

100.

a. percent fractional standard deviation




¥ 7. Absorbed dose to a 1 mm-thick cyst wall at a varying depth for a
3 ecm~dia. cyst when 10 mCi of %o is uniformly bound to the cyst

wall surface.

target depth absorbed dose relative dose cummulative energy
(mm) (Gy) absorption
. 1.0 601.7 (.685%)" 100. 63.4
2.0 188.7 (2.39%) - 313 8.9
3.0 ' 73.87 (2.17%) 13.0 95.8
4.0 27.80 (3.25%) 4.62 100.

a. percent fractional standard deviation

®Ho-CHICO #Ab5e] 2719 YaEwe] A¥selsls SHo-CHICO
WAES 278 A7 AF dxg d AEZ JERAE F el 42 1 em,
2 cm, 3 cm A7 9 @Ho FFHE ATl B 8% 99 JIFFHo Y. 1
mCi/ml9) ¥WAbs AF YE 0.1 mCi/em?e) AN W WEst e o
FAT F9 WAl A dx € A UEE UE Z)e 3 2dEe dd}
of Hl£E AVl FFAFE FETFE & FAUTh

34 HF% 8R4 ®Ho-CHICOE o] 4% i MAAEE 248 &
Aiel 2 HE PHo-CHICOS JHEH ZAFEl 981% & yeiwth (o]
#A 9 CT 44<& '“Ho-CHICO®| 2del¥-2e] r&glol dul¥e 2 £¥7t
Ao e HAFAL) 98.1%¢ '®Ho-CHICO @Y ¥W ZAJE
e FFdY ALdE HE&E FAdE A 3 cm AR @l 10
mCi®l "Ho-CHICO®] & A$E st mgtth o] A$o] dude
27] WAl AF AEE 00134 mCi/mlola ¥¥ EWHY %7 WAle |
Pz 1.388 mCi/em® ot} ¥ 8 1 99) A8 E o4t P F4HE
A AASE, 1 mm, 2 mm, 3 mm, 4 mm Zolg] BHe] Bjde] M4
< 747+ 0.759 Gy, 0.283 Gy, 0.101 Gy, 0.0314 Gy d4F S 39 EHAY %

r{o

[

— 68 —




Q& zH7}h 2361 Gy, 740 Gy, 290 Gy, 109 Gye] Mg okr]gc},

'YHo-CHICOY] @¥ E4W AY EAo] :yugx g3 Judd Y3
A £¥3gs 7FASAE HA$ol, 3 em AAY F¥E FYH 10 mCig
"®Ho-CHICO®] 9% @¥e WAL F544%S 1 mm, 2 mm, 3 mm, 4
mme] ZoldA ZZt 40.06 Gy, 1496 Gy, 7513 Gy, 1660 Gy2 Hridr}.
98.1%9) Ho-CHICO 3% ¥W A8l A4d F54% A= vws)
A& o, 'PHo-CHICO®| 3% #W AF EAo] mesx g Iy &5
AF ARE oF 98%°] B7HA %7 HAE £ &S ¢ 5 Ao

¥ 8. Absorbed dose (Gy) to a 1 mm-thick cyat wall at a varying depth
for 1 mCi/ml of **Ho uniformly distributed in the cystic fluid.

target depth 1 cm-dia. 2 cm-dia. 3 cm-dia.
(mm)
1.0 67.18 (2.63%)° 59.24 (1.92%) 56.64 (4.58%)
2.0 21.34 (1.62%) 20.14 (4.64%) 21.15 (4.09%)
3.0 6.923 (3.38%) 6.968 (3.54%) 7.513 (4.72%)
4.0 ‘ 1.920 (5.10%) 2.202 (5.88%) 2.347 (11.2%)

a. percent fractional standard deviation

._69_.




¥ 9. Absorbed dose (Gy) to a 1 mm-thick cyat wall at a varying depth
for 0.1 mCi/cm® of "*Ho uniformly bound to the cyst wall surface.

target depth
{(mm)

1 cm-dia.

2 cm-dia.

3 cm-dia.

1.0

156.1 (1.74%)"

1655 (.990%)

170.1 (.685%)

2.0

44.63 (3.90%)

49.39 (2.38%)

53.33 (2.39%)

~ 30

16.45 (2.59%)

19.09 (4.51%)

20.89 (2.17%)

40

5.785 (2.19%)

7.139 (6.77%)

7.860 (3.25%)

a. percent fractional standard deviation

sl Aojg =g

5ol FislolglE "Ho-CHICOS) o5 H¥e] AgsE FAA FF
Azge F 10-1191 N12HAUt. 1 xCi/em®e] areal activity density 2

‘“*Ho-CHICO®] ¥4¥ Zwel Fd3tA £x=o e Aol 9o $AA
Z5AEES 0 mm, 1 mm, 2 mm, 3mm, 4mm¢] Zololx zz} 808 Gy,
391 Gy, 1.09 Gy, .329 Gy, .0939 Gyeolt}. 0.1 £Ci/ml®] volume activity
density = Ho-CHICO®] %4o] #Qsl BEHo] Q& Aol Bue) w
Ad FFAFE 0 mm, 1 mm, 2 mm, 3mm, 4mme} HolX %7 740
Gy, 146 Gy, 658 Gy, .252 Gy, .0855 Gyeolt}. E¥ HH A FFA4T
3 4 mm Aol A FFHAFY A7|E, surface source & 3%
o °F 0.1%6, volume source®] -l < 1%2 #4333l




# 10. Absorbed dose (Gy) to a 10 xm-thick peritoneal wall at a varying

depth for 1 xCi/cm® of '™Ho uniformly distributed over the

peritoneal wall surface.

target depth absorbed dose relative
(mm) (Gy) absorbed dose®
0.0 30.8 (6.10%)° 100.
1.0 3.91 (5.99%) 4.84
2.0 1.09 (6.31%) 1.35
3.0 329 (6.38% .408
4.0 0939 (7.25%) 116

a. dose value relative to that at the peritoneal surface

b. percent fractional standard deviation

¥ 11. Absorbed dose (Gy) to a 10 pxm-thick peritoneal wall at a varying
depth for 0.1 xCi/ml of *Ho uniformly distributed in the peritoneal

fluid.
target depth absorbed dose relative
{mm) (Gy) absorbed dose®
0.0 7.40 (8.24%)° 100.
1.0 1.46 (6.56%) 19.7
2.0 658 (6.09%) 8.89
3.0 252 (5.57%) 3.40
40 0855 (3.13%) 1.16

a. dose value relative to that at the peritoneal surface

b. percent fractional standard deviation




¥ 12. Absorbed dose (Gy) to a 10 g m-thick peritoneal wall at a varying
depth for 1.3 xCi/em® of *Ho surface source and 0.1 xCi/ml of

66
616 volume source.

target depth surface source volume source |total absorbed dose
(mm) (Gy) (Gy) (Gy)
0.0 105. 17.8 123.
1.0 5.08 3.50 3.59
2.0 1.42 1.58 3.00
3.0 428 605 1.03
40 122 205 327

Fischer ratg ©°|&3% EF XA d¥o=zHE <F 932795.6%Y
'®*Ho-CHICO B¥ Rago| #AHYT. & APQaA, ANF Bye
A S 258 1.3 xCi/em’e) '®Ho-CHICO E4 #HAlsd MHAT 249 7
o A4S 53 24 01 x£Ci/mle PHo-CHICO ¥% WAlsS T3
ol Agde] g Eule WA FHFEAFL E 12¢] FolAh E2 X
o ¥ BY ZFA AN FFAZFY UlF-Fo] surface sourced] 43
wrate], BY gAY dolst HojFAouE} volume sourced] {4 o
3 AdE 7ldEs F71E B 3

3. d2¢ 53 Aol A=

AFE A 32AZ UFo AdgsgEd 3,  OVCAR-3,
SK-0V-38} Z& W42 HIEFE o]&3te] MTT assayE A3t
"“Ho-CHICO®) ME%4 2 cisplatin®e] WE &I} dis] B3Rz ¥4
3t¥ ICR w928 o]&3td '®Ho-CHICOS SAAEL ABsAct EA,
AN A7 A7 E2HE o] &8 Ho-Chitosan®] vH¢-2 EZU RAE A

—_— "'2 —




W FEHATE AdsEen, T4 H7HE AT AA, 3A
dag 82 588 Ao rste] F 143 AA Ho-Chitosand ¥}
cisplatin BEFEsGPE AAFozA JFEFH R #3448, 549
2333

.

[
=)
a=3

=
=

1) “Holmium® AMX A4 #% in vitro Q7
: MTT assay® o] &% o HEFA ®Hoo) ¥ =X xd 2
cisplatin & &3

OVCAR-3 A X9 - 1-30 uCi ®Ho dose dependent fashion®] A%
Al Z2¥E @3 ¥ 4 Ao 2y SK-0V-3 A¥9 A9 cisplatin®}
B4 B4 AL A “Hodl AX Adize 4948 77 BFHUL 53
AEE 2 1% E cisplatinol Al synergistic pattern®l A ¥ ApR Fwte] =7}
7b FREYU cisplatin®  CHod) Az Ade] @ ¥Ho HEZAFAY
WstE Yrists A7AA PHoo HA, $A8 Tl FAARTY v
AESH A7 FFHNCH W wE AXEHY Fside a2
F gtk o AYE Fade A4 Hod cisplating Bl ¥EA
e2a ¥E £ cisplatindlA ¢ U2 IGEHE 7O 5 JA &
AFAHNZA A4 HALA AR regimen® AA mFHF EUF 713
7b 2 Zoloh. ey 4ukEQl dage] ARE AT dE o
Fo A AX AMEEFAE A P = HTCAR L
ga7t o Ardr

2) ®Ho-Chitosan S A 8: 58 %E FFAT LA 58

: Conventional ICR mice& ©]-&3% in vivo test




AgaFe] oF 10¥1¢) 25mg/Kg/10ml in D/WIAE B4 axeE #FER
G 44T BEF

3 AN A7t A ERE o] 83 ®Ho-Chitosan?) vh¢-2 BN FAF
AW FHAT

AN A7 FA7IEHE o] 48 PHo-CHICOY rl$2 E3U Fo %
ANEH 7oA soluble ¥ macroaggregated '®Ho~-CHICO®) C57 mice
EZW FAE F 6 R 48ATY A AT A7 ECA AL gl BF B
W Ao BE9E g9 XIS 4 4 A%, soluble formo)
macroaggregated form3¥.t} ¢ & FXE HAY. FX F 549 FAMSH
macroaggregated '®Ho-Chitosan®] ¥ & 7+ © 4 F 4o Aol u
Als X8 X radiolysis 5o 93 &3d 3} Y4AY FFE AAEIA
22

4) FFdEErt

Al F9¥ ®Ho-Chitosand] & A9 &4 N W18y
computer& ©]§& EAMIE S APsged, AUA A ZL2 brain
tumor cystdl FY3 Al cyst F¥ zHe F4HFL HyiAAY. o]
A8 EUZE g9 arlg 71 79 cystd JAA FH G99 FFA
Fo o Zo] 7HEaArh

Brain cystic tumord] th@ =i} A& E3U 39 '*Ho-Chitosandl
o B | Holge ¢AXE ¢ B AIEOH g F5HF Grto] diE)

A A8E AT, B 22 ALY 7xAR fo.

-— 74_




Target Depth Source in the cyst Source on the cyst
{(mm) 1cm D 2cm D lem D 2cm D
0.5 3.30(+2.6%) | 0.365(+1.9%) | 12.8(+1.7%) | 3.40(+0.99%)
1.5 1.05(£1.6%) | 0.124(F4.6%) | 3.66(£3.9%) 1.01(£2.4%)
2.5 0.341(*+3.4%) | 0.043(+£35%) | 1.36(£26%) | 0.392(*45%)
35 0.094(£5.1) | 0.014(+59%) | 0.474(+2.2%) | 0.147(£6.7%)

5) ¢4 Az YA AT

G daY ‘“Ho-Chitosan #72 Fo %

F 143 A g3

B 59 dis)A
cisplatin based chemotherapy ¥4 £3-&

(D) 43 A3ANEY O3 28

AEAE A vide 71EY A WA F¢3 FY FEARY g4A
#efEA G FA, ALY daA&Y @A, ol ZE ZHEA dAG
3 QAR FAE G, 924 B¢ @& F V€Y g8y T
gajAe ¢X7t ¥ A FXE P A
(2) A@A2 AA71E 2 AY7E
A F¥AY HAAR7E

a ZAGHoE FRE A5 L AR G4, GEd 2 2P E

2k 84 F 184 o] 704 Wl RS-

b. &9 dol7t B & vkl I3d BH

c. 2 4F Fe 2 1E YLy, 32E 2y, 492d F& AN Y




d 2 A% 750l AAA B
e. 5 7150 AR F$
£ A% B A o] e AL
g. 9% B8 5% (ECOG performance status) 0-2¢1 2-%
ho B 94 Agd Aoz FoiE AAST S AP AL
. W ERe) ALAE
a 700 A7t BhESTa ARHE A8 £330 e S
BAYY BB e AN NEE NG AS
b. 4 #del A& F
e 259 goz Amugd WY Y= S
2758 AN Aol Ax AL

e So 23 Aoz NBE FddE 4%

AR A " 71E A

Wy 2 HAY A 494 AP tide] drin ARsHE §AE 449 9
g ANgel g AWE A ANAstn FAXE A5 F HY IH
2 olE ZHAE AFPsPtt. EE A= AE A CBC, W7I5AA,
BUN/creatinine, &% X-rayAbd 59 dut3<el #HAl, CA-125, CA 19-9,
CEAS 9 FLEAEZHAE AR, CT, MRL USGE F49 arl&
ARAeZ AFZY & I X-raydAhs & wgt At

B. N@4 A&5e
o] AFAFL NPV AFE FAE 4 AN} AN FEE 7}




583 AAslE FY F4 Fe(cytoreductive surgery)S A &3AT, &€
¥ holmiume EZWE F937] 93 peritoneal cathter?! Bard Port
Titanium Tmplanted Port (Bard Access System, 5425 West Amelia Earhart

DriveSalt Lake City, Utah, USA)E 4F{18lth.

C. Holmium ¥ %FE& Z4& 4 B3 U 84 3 AA 2 £¥ A
Fe F 7 - 44 AFH F BAqA BEF Fo] FEI L=
¥ Te-sulfur colloid® A9 #F F9l8t9 gamma cameraZ EH7ZW R¥E &
AF F oAl EF HAE o83t $E& FAFo2zHN B3 H §3E&
Aok 8 Hao Fol HAAY HAYgoloA BE¢ A Bred 7
%o = peritoneal catheter® %39 1-2 liter? Ad 249FE FYstz
2mCi/liter®] ® Tc-sulfur colloid& Fojd ¥ 2&HE o] &3t EFHAE
AEST FEE FHAFoZN B9 £3S& FA33I gamma cameraZ

EE AT

M
i

D. 7 '"Ho-CHICO 59

da BV g3 AMdEHE dAA7X dsithn AlEEHE 20
mCi/liter2 %€ AAtstel  '®Ho-CHICOE %o{8lx, 50 - 100ml9) A&
3 G52 portRe ARG o)F BRE AF uAAYZ ulAA T
A E FLFRE 08T AL £ Fo2A E59 ®Ho-CHICO ¥
3 EFHT EZU A W4 EXIEE 9 dAAAY AT F
of & aWoge WA EA9 wEFe F3 wud AAo|, AFEAe
ARE sste] 9 7 &30 RAAA 829 A cycledME Foq F347
A g obd 2¥Wg M8t ZF LA %& ZAAT) PHo-CHICO
EAA dAatEles 7FE 2 24 FAHe d43lE 9389 0 hour, 4 hour, 8
hour®l ondansetrong 1 ample ¥ FA}3lg ).

o




F. "Ho~CHICO ¥ #e] &7}

dt 20 mCi/literd] Fo.2 3ol A Al3dle] 2 o] Ato| A grade 3 o4
o AE7t BT FALo] BRHA oW, 10mCiliterd $%E FY
g wgog 2T £30 2R B AW 6 cycle A BE §FO
Eojgin, 2ol Fo] BXAY cumulative effectd] o1& Fzgo] 9|

RLE S 7

o

fu

(4) 44AE 23

A2 A78L 31A¢A 6647HA R, Hx dAaGY FE3F BUs
EF FIGO 3714t 2782 32 immature teratoma 18 mucinous
epitherlial cancer 2|, malignant sex cord tumor 13|, clear cell carcinoma
1499 58 2F &4 F& ALY dagolen, 2-389 ¢ 2 F
3o FASTF2NE APTAT ATAE A V€Y NP ore A
o] SA7F Ao Q= BAQTHE 13).

7




¥ 13. Patient Profiles with Intraperitoneal '*® Ho-CHICO Administration

Case 1 Case 2 Case 3 Case 4 Case 5

Age 31 51 40 65 52
Initial Illc Illc Illc Illc Iic

FIGO stage
Pathologic type Immature Mucinous  Malignant  Mucinous Clear cell

teratoma cancer sex cord cancer carcinoma
tumor
Previous Surgery X 2 Surgery X 2 Surgery X 2 Surgery X 3 Surgery X 3
treatment ChemoTx! ChemoTx' ChemoTx® ChemoTx® ChemoTx'
RadioTx”
ChemoTx®
Disease status Recurrent  Persistent - Persistent  Persistent  Recurrent
Residual mass > 4.cm >4 cm > 4 cm >4 cm >4 cm

1. BEP(bleomycin, VP-16, Cisplatin) 7 cycle, 2. Open field technique, 3. VAQvincristine,
adriamycin, cyclophosphamide) 1 cycle, 4. CAC(cyclophosphamide, adriamycin, carboplatin)
3 cycle, Et-Pletoposide, cisplatin) 3 cycle, Et-I(etoposide, ifosfamide) 3 cycle, 5. CAP 6
cycle, Carboplatin 3 cycle, CC{cyclophosphamide, carboplatin) 1 cycle, 6 CAP 6 cycle,
TP(taxol, cisplatin) 2 cycle, 7. Melphalan 6 cycle, CP(cyclophosphamide, cisplatin) 8

cycle, TP 1 cycle

7Y ®Ho-CHICO T 53¢ #xdAN =25 143 Agsged 2
AGaIE E 145 2 59 F 48004 25 AR AT 2AL Y
Jol FolxA EFHAI £ol8tA == 5 FEEFHQL &S ngon, gE

ABE WHSIA &2 1A e Wsiglo] 271Y F At 84 339
A7 Bl ¥ 249 A=A Adaigion, 299 RN E B AAY
o] AE&rt ®Ho-CHICO Fo+ ztz 132H 63744 Agstgo,
HAA F 40 mCitA F43ta JAcHE 14). '®Ho-CHICO Fo ¥ ve=
EAANL S WHO classification®] €8] grade 1-474A E§F3aQ2o9, ojF 1
#lolA  grade 49 HALE FuHEA L, o9 ¢ geade 39 W, FAT FA




Zo| Zt7t 19, T2AAZ0] 38 WASFAY} HHEYTHE 15).

¥ 14, Clinical Effects after Holmium Application

Case 1 Case 2 Case 3 Case 4 Case 5
Ascites tapping 3/weeks ascites(+) 2/weeks ascites(+) small

before Ho serotic fluid but not done serotic fluid but not done localized
due to due to cyst in

viscosity viscosity gastro- colic
ligament

No. of injection 1 cyclel 4 cycles 2 cycles 6 cycles 1 cycle
Dosage 40 40, 40, 35, 35 35 25, 30, 30, 7
(mCi/Total) 30 35, 35, 30

Combined ~ None Cisplatin + Cisplatin  Carboplatin None

chemotherapy Cytoxan
Disease status No change Marked Marked Liquefied & Decreased

after last '®Ho Death after decreased  decreased decreased speed in
-CHICO 2 months ascites, ascites, ascites, collecting
later Death 3 Death 2 Stable fluid, Stable
months later months  disease disease
later status status

¥ 15. Toxicity Evaluation(WHOClassification; total 14 cycles)

Grade 1 Grade 2 Grade 3 Grade 4
4

Abdominal pain
Nausea/Vomiting
Diarrhea
Fever
Anemia
Leucopenia
Dyspnea
Allergic reaction
Proteinuria
Hematuria
Peripheral

= | == WO

neuropathy
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g s % ASZAY

38/ gy FoAge 2 FF 84 m) W F7(mm)
1} o] |- F(mCi)

Naxd AeF A=d ANs5

2/66 15, 15, 15 6.3 2.7 3 2
/39 15, 15 24 24 3
@/63 : . 6.2

o]/34 ¢ 2

/26

@14

a6 ARAREE 20

/49 Aojd HIY 20, 5

FA | 3 A EVFIIE FHE AFI s 953U FUx 7}
53HA 37 93l Quvlol AW (Ommaya reservoir, Baxter Healthcare
Corporation, Deerfield, IL 60015. USA )& A}&3l9th Qulof 3121131‘-‘:- L2
A9 T2 Ao, 2454 Ade] yHAA ¥ A HAY 4
At FA 24 AHE APt I TGl F AL A% eI H
F N 2R eutop AWM E AAFYTY. @ 2viol HAWME AXT F
HeFAE Fool ENRIIZE FYAAY. Aol HEFEYG AN A
WA A & (whole brain radiation therapy, 3,000 rad)& A &3 % o]
St EVR71E2E FURAT EVLIIEZE FHS] AAY EF &

F38tn E FALLI Aoz AMed e AAEY) S8t 294 1
ccE "l viok AW FALE F CT £& MRIE A P4




WAL ZALES ZE 3 FFc] d¥olEkE A Zol 4 mm AR
A 2500 rad7t HEZ ZAALE o Fr|EIE Fo F& 2ANUG
(EGS4 code, Monte Carlo simulation). E€7]2713 Y ¥ 9949 &%
t #vigidel B AF8 = SPECT #vivtdEta F339c. X527 9
#A4L& CT £& MRIZ vt

2) 47 AH

ARE NPT AA A8 P F7 F oA Pl e 7o) FAsA
T (E 16). o1F F % (38 4, 8) AAE AR F 34 %] A9 oA
o (2 17, 18). 348 79 4% 3% £HoE F8 W (FF9 £40
25% o4 Z7lAY A A9t ANey 2% 23 mHst A9 ¢l
o]z FEHF NBEHAE I (2Y 19). Fd 69 FANFEF 14994 £
FgHo] ALY FEIA FF Hol UF F43 AAAN $¢3 AA%
AHYY A2 FF Ho] FAYA U AL TAE BF8T 935
A g7l 4EQA Ao @Y

AFZAL 8o T #AFFA A%y FALL Y & 39 HzR 9
Rgo] oste YNFoz FH= PAviuyt o AP <7} F ot
(Z9 1) 5o A¥ez HBHYT (2Y 20). FFo] HAF} A EoUA
W4 (382456 F1d04 (Fd 5 994 7Y F H4% @
F o] LF27F R0 HAQ oy H4, F& Huge 27 5L ¥
o]A eggke.

o]d AR 8 FF 7 oA EWF FEZE glol FRY ARAHE B
o gtoz Fgo WERY FH BE AmaHe A FE7)7 1
E 4% 5 AAY A5 dsdNE FF ASHA A7 2oy A
o2 wago,
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a9 18. "*Ho-CHICO Y% ¢ Eo] ¢loja JA+




ged CT/1 SYSHKCCT
1583

2

je.8

T+C

138 19. Ho-CHICO F94% 5/M¥9 ¥ CT 94







6. ¢, EY FA AR

Fd 12 584 GAERR 19 : | o] 5}%’ °l’\] Az A
S v FA4BF £F 19969 39 229UAY AE o 3 cme] FYo] &
Ase], dAHEY 2 stitd : 3 o2 = A v}
g 219 CTolA Hol=
% o-Chitosan complex 10 mCi& FW setayl/4AE A Fojsig
thg 22). 29 23614 =84 "™Tc0,9) ¥ Ho-chitosan?] BX &
Hlastd, *"Tcost TMERE @ Fde A"l AR e
"“Ho-chitosan®.th  $5go] #A=Y, FU/A HFEE uws
"Ho-chitosan®] F%¥ol WAlsel AL FAY & ATk 457F g9
olgtulol FAZF (53529 — 247.3 ng/mDE BT WALse] 23
AZbg 2282 gk FE2E 19969 19 el oA on g s A
F3 FEASAES APdAd FeE, 199%6d 69 21Y ¥IAAAE
(TAE) # Ao 10 mCi, 199681 7€ 199 15 mCi, 1996 10¥ 1149 21 mCi

¢} "®Ho-Chitosan complex® %™ FAL8Id®, 117193 vig TAEE A
3lo] WMol Aol AAFHACH(LY 24, 25, 26, 27, 28). WALl &3 Az}
i3 —‘?—3}%% d oLl HNad ou eolumel FxE AAE BAYn
(2 29), 1271240 ARt A= o] Abgaln),

=348, AdEsH Bz &

Al1Ad a7 e "

1. ¥*Ho 2 chitosan® #%

A olE Holmium® 9943 ®Hool 100% £A|817] WFEd] QA=




1996. 6. 25. 1996. 7. 29.

a9 21, 24 19 A8AF T CT 24




10.
-TAE

7

1996.
Post

dax9g 9%

.7.10.

1996

-TAE

Pre

ko)
T

A

PN
=

ag 22. 54 19 &9 44




1996.7.10. TAE 30min 6.7.11. TAE 24h

¥MTcO, Rt. Lat. 166Ho Rt Lat. 166Ho Rt Lat.

: ' g 23. F4 19 PP TcO,, '“Ho-chitosand 7+5 9 7R FAE WAl 2%




1996.1. 5 1996. 12!

a9 24. %9 29 A2A CT € 59d% =94 9%
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L
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1996. 1. 19.

A=A ¢ F2ol= 42

¥ 25. 34 29




Lat. Pelvis Ant. :

. Rt.

Abd

Ant.

Abd

-Chytosan

166H0

3
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166Ho-Chytosan | 166Ho-Chytosan  '%6Ho-Chytosan
Abdomen Ant. Abdomen Rt Lat. Pelvis Ant.

a9 27. Ho(+*™TcOs) 5 F¢ 24X F 29 &4




.11.8

1996
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11.

1996
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<— 1%6Ho Inj;

4000 [y sono-guided
166Ho injection

500 r

O ] ] L ] ] I 1 I
06-—-22 07—-16 08—-22 10—-07 11-05 12-03 01-14 03-11 05-0

19 29. 54 29 H&F o-FP X9 ¥z




o] £Fstid FAA Hukgol 28 BAHE AL £5F PHo ot
FAA4 thd&o] 1x10° n/em’secd) ZAFF A PHo(NOs)z 5H:O 40mg&
10413 ZAAA 104 mCig A" 4 Aen of v WA dF &%
0.9% ol oIk @M chitosan® ARE, ASAE, 20 WMo T4
2l chiting &2 714 3 (alkaline hydrolysis)3te] | &35t}

i

HE

2. #44 Ho-chitosan A A2} A=

"®Ho(NOs)s 5H.0 (200mg)& 1 x 10" n/cm’sec®] F4AEE 1087 9
AH A T4 TRIGA Mark II &2 ZALE F 2mio] FFF0] 39
10% '*Ho(NOs)s &94& wEAUT. 30mg9 chitosang 2% acetic acid 4ml
o =eo} 0.1ml9) pH 3.75 10% "PHo(NOs)s £4g d7ste A&e)A 3027
gk, MeOH(49) : H:0 : Acetic acid(2)Z A 71§ ITLC(Instant Thin
Layer Chromatography)® X A4&(yield)& i}ﬂs}ﬂi‘i}. Azg %Ho-
chitosan §°§-& 2N NaOHE H7}8t9] pH 558 ZAs3 02 um
membrane filter2 o 33} %t}

3. Ho-chitosan®] ¢} <HAA AA}
7h A7 W
'®Ho-chitosan complex& 23} 37Co A Z+7 2597 A3 4c)

U 349 24

A A|7tebc}t ITLC-SA (MeOH(49) : Ho0(49) : Acetic acid(2)) 2 &<l
8]  ™Ho-chitosan®] $1XQ Rf=0.2-04¢] WAs %, #lwkg A “Ho
9] 91X Rf=08-1.09] A5 FE £4 Ho-chitosan complex®] w7 3J
58 AAEA A9 GBS 2AEAT

BN




4, "®Ho-chitosan®] AW <A AAL

taT AR

A48 ARZE 4F 107, 37 AF 233(1.8-25kge) 7IEE 939 on
AP o]48 EE JEE @& 29 FEPA FFEh ®Ho-chitosan
& Ax & wg E3E pHE 552 WFEA 0.2um JEE ARt o7
3.

U a7 uy

7VEE ketamine 10mg¥ xylazine 20mg$g #£32 ejEZ Rl 23389
AR vHFE FA FHS 3 TR E& Fa 10% vEtd &9
o2 £5%F ¥, lec FA7IE o83k "Ho-chitosan 05ml(0.4 mCDE &
#do] FAMeHAT

o RALE B3
s HHe 9449 9] WD Fvh shoH(Siemens,
Basicam ™) 1§38tk A E JhEd Uz 2PANA @ Fug
1008 count’t B WA :=EAA &Be Foldl: WAse 2483
B FA AEE JIEANROR f3 B S FH@PNE nA)E
uAgstel 9 Auvit BANe dob YE PASE WREL TAHA,

5. ®¥Ho-chitosan®] AAEX ZA}

7 AT AR |

A9 Arze 4F 105, BT AT 233(18-25kee) 71EE Hsion
Aol o849 BE JMEE & 2o FRPIN FTHEYT. AL T
A g A 49 712F AEEe 19 4% ARE TN,

SREER




(D Ale ¥y 2 FH3

7}E¥E ketamine 10mg™ xylazine 20mg-& ¥ X 8 & B o 2331
PHHEA . vHHF A #A5 9" e 98 73 10% WeEd £
o2 A5 F, lec FAVIE o889 ™Ho-chitosan 1mCigE F¢Ys ).
FA7% ®Ho-chitosan FUAF 2 A AY AAANLEZ ZH 5o
FAH8 ™Ho-chitosan®] FAE Q5o 919 A S FS LR R Rl
Atk ®Ho-chitosanol FAE 7tE: A & Ao & wlad ol A}
53t

2 Z719 A%

7TEE BAT % ASE F FJANA JIEY AFE FHsn AF,
Zv, 43, wA, W, W, A%, d9E AF, AFgAs. AE, AHe 4 3B
Zle AA FAE AL AA A&2 MFE automatic gamma counterol A} A}

$351= 20ml AEEGiaDdl ElZ & Q& e ARF P IAE

¥R, AF, 2, A, A 2ol Fort & Frie dF-§ A HEAL

3719 £AE A F ARB B,

=

WAy FAL 948 #HYd dAFF Cyclotronddl HXE automatic
gamma counter(Wallac, 1480 Wizard™ 3")& o]&39v. 7 7lEd FA}
# ®Ho-chitosan®] WAbs#e %47] 9ste] 48 F ©& Ho-chitosan]
HAPs e WA Z23se Z+ JlEe FAE ®Ho-chitosan®] WANS F&
T3A AE, AHE B9 TATFE F AL FFA 7 FUdA
A29 WA FS % injected dose(ol3t %IDE &) x 10/gram E+ &
A9 vjmy) A3t KD E FTAS AT

ol Z2 A¥E 4vtEl e tEOAl A BEH L, 3NY AR 33 A




A % 129tee] JhECIA ANsAT RE 7EE $Y FEZA
A | E$FAL, RE PE 2L FAAA 5 o)5te} AA

A2Hd A7 2

1. "®Ho~chitosan®] A¢) 434 A}

ITLCE 393 A3, “Ho-chitosan?] $13¢ Rf=0.2-0.4¢14 H.o]& wA}l
SFS 29, 49, 69, 139, 25Y0] ZF 9%AR, Wvre A4 Hoo
Q1 Rf=08-1091€ FAE £ 9& AEZ & YA5 S Y. oJAL
2 "Ho-chitosan® £ HA &3 A9ox Azt A ¢ F AATH
(X 17, 18). |

¥ 17. The effect of elapsed time at room temperature on the stability of

166 o~chitosan.

elapsed time(day) radiochemical purity of ®Ho-chitosan(%)

9
99
99
99
99
9




¥ 18. The effect of elapsed time at 37C on the stability of
1%Ho-chitosan.

elapsed time(day) radiochemical purity of *Ho-chitosan(%)
0 99
2 99
4 99
6 99
13 99
25 99

2. "®Ho-chitosan®] AW 44 A}

Zvp Fidele] <ste] EFE £BH doldE WMAEE FAFE 247,
6213, 24413}, 48A13kol 742t 99.9%, 99.9%, 99.8%, 99.7%=2 A9 dR o]
#dde] 2z HEY AATHE 19).

¥ 19. Percentage of administered '®Ho-chitosan remained in the normal

knee joint of the rabbit.

elapsed time(day) percentage
0 100
2 99.9
6 99.9
24 99.8
48 90.7

3. '®Ho-chitosan®] AL E AA}

A%, 2, B3, 9E, W, H, A%, oz WAy w2 44 3eE
0.71, 1.5, 0.50, 1.5, 0.25, 0.26, 0.81, 0.065(% Injected Dose x 107%/gram) %
on vjFH} oz FEEo JMF RATHE 20).




Biodistribution of *Ho-chitosan in rabbits.

leakage(% injected dose x 107*/gram)

heart bladder spleen lung brain kidney blood

0.16 1.54 0.11 175 022 015 099 0.051
168 250 0.93 1.87 027 058 086 0.090
0.29 0.61 0.46 1.03 - 028 006 056 0.055
1.56 1.85 037 1.41 058 015 045 0.055

0.42 192 025 178 035 006 1.00 0.086
0.43 240 036 1.24 012 021 120 0.085
181 178 077 1.36 022 006 261 0.078
0.19 1.8 055 1.89 044 018 065 0.088

0.51 063 046 1.22 012 004 047 0.056
0.47 122 0.70 1.78 016 003 023 0.075
0.28 022 021 1.65 016 005 023 0.035
0.72 145  0.83 1.02 015 154 047 0.023

0.71 150 050 1.50 025 026 081 0.065

FEHAE061 071 0.26 0.33 015 043 065 0.023

¥ 21. Comparison of biodistribution in rabbits treated with ' radiation
synovectomy agents.

leakage(% injected dose x 107%/gram)

agent time(hour) liver spleen kidney lung blood brain heart

1%py-HMA™ 24 38 17 19 09 2.1 25 15
B¥ph-s¢t 48 1.7 0.8 23 0.1 0.8
186 o~chitosan48 15 15 081 025 0065 02 071

note : * ; *®Dy-hydroxide macroaggregates.
note : # ; Rh-sulphur colloid.




¥ 922. Comparison of biodistribution of '®Ho in rabbits treated with

different radiopharmaceutical carrier.

leakage(% injected dose)

agent  time(hour) liver spleen kidney lung brain heart
1%Ho-AcAc" 44 0.36 0.02 0.44 0.01 0.02
186 {o~chitosand8 0.14 0.004 0.008 0,004 0.0017 0.004

note : * ; '®Ho-acetylacetone.

WAL g7 HAES Friels FFYoE g3HE 454 #4499y
Az ol gFHE HAEFAHA AE8HoRE HF FAqY HAEE A 7]
Ao ALHAT. AHE FAT "R LS 2d WA 54z =24 A
e JHAAT Algo] oEH dde] e d 59 EAF vt (Sledge et
al. 1986). ole¢] ulste] WALN @AY AAze FHUZ Hegd 4E 4F
o BA BEEE TS 4% 99 AAGY. o)HT WAH &9
o A& 19529 Fellinger®t Shmidoll (Fellinger & Shmid, 1952) ¢} 34
HAz=Z H3d olFd fFyddA BHHASA o]8= JHClunie & Eil,
1995). =79 ANEZ¥E *Y(Chappele et al, 1972)olu Au(Topp et al,
1975)¢ 2d EE Y4A Furl ol &HJEY BAs FEo| 25-60% FEE
Astd F4 dadd A48 FAs S FAG olHT AT FE
AP WAL gF FukA e vigtd BE AF e Ajbo] EASA
3 UM #E EWrAle] AU UF ZA%r] b ol tHChappele et al.,
1972, Topp et al., 1975, Noble et al, 1983). ¢j21g A& '“Er, P, ®Re
AX = v A A
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1978%d Hnatowich®&(Hnatowich et al, 1978) 1-5ime®] 2718 Ze=
ferric hydroxide macroaggregates(FTHMA)9} Dy & A A7l N2 & wHA}
A BA JF}ES BLAAAL, oF2 VY, "Ho 59 FFEE HuHUT
FHMAE ©] &% A EA 83HE9 4% 1-13%7A9 tdd dals
FEES Holed ol WA #F kA a9 wAlY dF kA
% dF AT B 3 ASAT. E=H WPt FE WA B
g HFg ol g3 Aol B FUF AHHE PAY EA HFYEY] &
o]l 27 Ho=2M AALR HAE FEE FY F IS A HAUA
Chinol §-&(Chinol et al, 1990) FIIMA¥ '®Dyzo] utt7]7} &< wetd
e HFd AFsictn P2y} Hosain $5-2(Hosain et al, 1990) w7t~
7b €9 7 Ho o] A4HY WM © FAdtim k. oF HZA
Ao AFE WAs ¥EL Eoled FFHI gl=d 1990d McLarens 2
AE FHo] gl 3Fxe FFo] 7153 hydroxide macroaggregate
(HMA)E HAMd dF WA R MEste] o] ol &3 MZL WA JEA
389 *Dy-HMAZ} 7129 ®Dy-FHMAS AP e)9) Pye] H|ste] =
A FEo] AASA AL Huga old FuUldAE 1993dRE AA
g oA ®py- HMAS o] && Al &t &S APsac

oj¢} o] WAl w7t Qi3 AAHESA dFAH EJLE AA ok e
WAL goful AR Eo] oA ol7] fsME HEld WwE HFE 7 MY
Btojok 3 o] A WAMY HF FWAE AdEte LAT FEE F9
of ¥,

€% wreh Zol Wed BE A% F¢ Ay Y, "Re, ¥P, Dy,
166Ho—ac gt olFelA Py PAue A7 2799 wiad A wzig
7HAa 2d 2 AxEH FAE YA IV Qs BHYRY PAF ¢
Zo] EAEY AL&o] ATEo] FHGumpel et al, 1975). HZ theksiA
ol &= HE wE ¥Fozr ®pyel dxd ol WUl 23X UL

—
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2 Zob AAzAA ARGl U= WA B AFI Aol Arhe
ZAAQ @e] Utk oo B AFNE w7t 7 PHog M2
Bd e ¥Fos gt Moo HT ojfo] Z7HI Y WE
A wE dFoz w7l 26842 Z A, 178 2 1.86 MeVe o)
EPA 3} 6.22%69] 806 KeV Zvhd g wWEste] WAls o] Eol X84 d9F
o2 33t (Mumper et al, 1991, Neves et al, 1987). E3 dx=zzx %
#e] Hd 84mm, B 3mmE FFA do] wFa AS HTF
1-Tmme FAE BAtE FEL 2T 9 oL AFsitin wddo
(Hosain et al, 1990). A4dQ Wg Ed dx2dA AA9 ®Hool =
BAE ALY vlaE A a4 5 Qo

dE Ay qFo LR E 2d e, 72T ¥ A microspere) EE
43 Y 2Hmacroaggregate) & AH&3t] o}t d&d wie Zo] nF ¥
o) A% AZF AR WAls r&o] EAlov(Noble et al, 1983), B 4
288 &3 YAHferric hydroxide macroaggregates, FHMA)E 9ALY #=
o] EWAZA FALY F AR AN v Ao FPAFHo B2
FEEAE 25 AAEIAT 43717 1 43D AfddE 94 =
o] ¥% EA & v &Aoot Chinol et al, 1990). HZ FAIE &
A 9 AHhydroxide macroaggregate, HMA)7} 71t=]o] o] &5 3 glou) o
HEbd HE 9FF Dyl o) g¥m ok

oA WA AF Subll: BAL T WAS kEo] A glolok
2 tid 2 EAS JHACk @ A, A9 € AddA & 2
HE A dEd BE gF Ak Aok EA, FAF @dEU #
Qa7 BEoF Bh. AA, IFA Beglo) Bewoz FEFH ook Fuk
A, WA dxe] BEF w77t 289 $AA4 9F9 g4 w
H71ET dojof . TAA, YdAs EqhgoA BEFE ool 3t}
(Deutsch et al., 1993).




B dFol A= chitosang WAMA AF WA A& AR, A
© AR, oA Me] FHEQ chitin(poly-B(1-4)-N-acetyl-D-glucosamine)

L ojnlxoz o]Fojn tFHe) stz N-old" FFF:AIO] p-14

Aoz FJA Aotk Popper & Knorr, 1990). ©]¥ alkaline hydrolysis
o] 93l deacethylation®. 2 chitosan®. 2 H}# W, free amino groupso]
2] 79 ol e ZLHET # vt 53] vigd #F dF FFE
7V53ttt. olgl’ chitosand IE-AE F&He FF FHol Fol HE¢ A
HAZ AZFed o] AFH 2 A3, 1 ¥ @dF A, H4EE
AstA R 71EY AREE o|&FHI glon, HZ L3 AUt AYHR
AE Ea A QoI E 9] chitosand] FEAE &4 233 GA=ZA
58 Ado] g2 FHa i g o zANE FAe vtu FEIANAH A
ARZAR 2 A AP E 7HA7] dEe] ol& dFrt FXAHR Aok
(Muzzarelli, 1977). Chitosan®] 8 AFE F&H LHNEE JAPYY +
AE A olRIZe] FE o] LFolx Jon(H A & AP, 1990),
I g F& FolT|e AHoEE PFAAT 93] chitin F
chitosan®] $+F4°] 43=H A

B Afe A7#E B9 Ho-chitosan®] A9 AL B A3 37C
A 2537 9% WALsol TES A QoA wlmA AUt A
dAHY AS BAY PAS FEFo] ®Dy-HMAS A$ 9869%(6X
), 97.3%(24X7H)(McLaren et al, 1990), '®Rh-sulphur colloid®] 7%
93.19%(1A1ZD),  90.8%(24A1ZY),  87.29%(48* ) (Wang et al,  1995),
®Ho-acetylacetone®) 7$ 98.5%(24A17), 98.6%(4841%F), 98.196(72413h),
99.0%(96A1 7F), 98.2%(1204) ) E (Mumper et al, 1992) X3 e v]std
80— chitosan®] ¢ 99.99(2X131), 99.92(6417), 99.8%(24A17Y), 99.796(48
AZHZ B WA EA] 3EE HEA Bolut HEME WwE ¥FL
oo 2 2oy WAy 8% Sutdyl & %Ho-acetylacetoneo] ]3]




HNE $58 238 vath. £ AAELE 2u'®Dy-HMAS B¢ 7
Arlze WMAE ¥EEL 15A4%F, d9%E % Injected Dose x 10™%/gram),
3.8(7b), 1L.7(8174), 0.9(s), 25(:), 1.9(A73), 2.1(d &) (McLaren et al., 1990),
B¥Rh-sulphur colloid®] ¢ 1.7(7h), 0.8(¥13), 0.1(s)), 2.3(A%), 0.8(2 )
Z(Wang et al, 1995) ®.1t8 Aol u]3te] "®Ho-chitosane] 3¢ -0.71(4‘}7&),
1.5(7h), 0.50(¥34), 1.5(117), 0.25(H), 0.26(x]), 0.81(X3), 0.065(F W)= €}
WALy BX SEEC v Eke WAs FEEC FUoH(E 6), WA #F
$orAe 2 Ho-acetylacetone® A$ 0.02(4%, @9+ % Injected
dose), 0.36(z1), 0.02(813), 0.01(=), 0.44(A ) Z(Mumper et al.,, 1992) B3
geleu ®Ho-chitosan®] 3¢ 22 0.004, 0.14, 0.004, 0.004, 0.0082 A}
5 ¥F WAV} chitosano 2 W@ A$ WAlG FEFEo] WATHE 7).

ol gt zto] ®Ho-chitosan® 7]1&0] o] &F o] dRES WAY EX 33
3 ujazste] A9 2 A AP aEln AR WAle FEIE
ol $4¢ AAE Hom, ©E WA dF e 4
8 o-acetylacetoned] Bl E 243 AFAE BTt  o]= chitosano]
th e 2L oA WA HF kA sHeAE Holed Qg
AA, chitosane FEoleH 474 BAEE YT 5+ Yt JAVE %
g3la glo] EA 5 oleg HYFoE XS E VT REAR FF
& ol & 4% FFHY L 71Ath.  Chitosan ¥ Holmium® 3§ &
sAGE 71A chitosan EA9 Fol2F HA L /1A F<4 Holmiume] 7Y
3ol AF FHEol 93 Aoz Hdidrt. wEA o WA A 3§
Ed nj3ld 453 A AAAHS 2o AuUQelA £33 AL E Mo
= Ao ¥ddrl.  EA, chitcsan® A EAZ £84 HHZ A
Z7} Vet 937 AdezA g9 2aF HA F YA, F
Z1B2A A Asigo] erR olF Hkgo] et WA HA HFE
H3le] AujA o Hz Feutogol Fiol 43 A, AEHA]




o,

ol WEd WE BFol ARAzAL AVE o F RN TEA
chitosan AAWAA A3 Eadct, E3 '®Ho-chitosan® %X, pH,
B Az 5o Wslel wel g Ao £49 guo Az} e B
shje}t ¢d @ AHmacroaggregate) 2¢) AZE 7158 FHol sk
AEFos R WASIL AAG v L AW THow o4
A WA UF eukAle]l 4% HolE chitsand BEAZ M2 A

FA HFEQ Ho-chitosand WA &H7 AxEL AAZAY o]f
7FsAdel wW¢ vt gztdr.
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a4y dmgse 945 9 gelljoix

1. A ¥ 54

Gagte) 3¢ “Hool 43¢ A¥AYE mgrh 2y cisplating] ¥ &
o2 ALFAME synergistic, IL-&TF) A= additive A EALE EFE FF
st AYAEFE iR CHool wsA We HH: o] A=
5-FU, cisplatin®] ®H&oz ALEAIRY] F71E #AFE & YA FEA <
Yo o A, AAE, FHY Sl AE Ad 57 £ oje #F
g o

®Ho @5 & cisplatin M-8 A% A¥ Ag 71AE A7
o] ®Ho Z& cisplatin 9 ¥ A XA AYE= apoptosis F DNA
fragmentation, colony #4%< BUFEATE  MTT 4304 23
synrgistic A1 ¥ A} & 7E DNA fragmenta tion, colony 4% 7oA
E A Y F AT CHo @] % AX AdEdE A £%9 I
A BEja2 F7/ANE £ ey oldTe #F 4 FFYY ATFE F
o g 4o FE3 dose regimend AAY = & Ao}

2. F574% 37}

B A7E YA HEY 2 B Aoge 9AM ANEBE Qs
®Ho-CHICOS o] €3t QoA 7 WAL ZAle] mt& Zuyde] &5
AFe BJrrgozn, Ho-CHICOY FAF AW AAs: 3 711 =A

o K

ARE AFHE AS T FER I FFY 49 AN 2de ¥4

ke 271e) ol ujdl, dHe Aolo] WE AUY FFUF AEE A
shx, B0 Aolgel sl wRW AM AL 2ds ety B9
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o] Zolo] wE EFATL g nN (A A8 AT

"®Ho-CHICO®] Z¥ ®Hdol AYstes BRE ol Ao, nr} &
U A% Hrlo 24 8AYdE Bren A AR RFog FRI
QS Ze AU 3148 Z2FES A EIHrk ol do=ze N
Age) £4¢ B8 noFolol ¥ Aot B ATolA Py FFUF
A#RE PHo-CHICOS Zu¥ W APE AL o4 A9 72 A8z
A uch 184 Qe 2ud EW AFFe] Sugel wel 2 b ol
wzt AHE HF FFAEF ARE ATE F d& Aol

3. d&ask B do] A=

E d7E dages PHoo 93d o)gd BE AAHze A7Y
B o}l radioactive colloid®) E7 X5 2 489y AFxF v
& U Fz9 dddToltt, |

B A4 EE2F  in vitroolA '®Ho-CHICO$} cispaltin " ]
synergistic cytotoxic effectE #13tQa, vh$-2o7A ®Ho-CHICOE ¥
A5 BN £X € FFAFE gUiste @alsol BF ERU FY)
o] E9t5 gWd E2EFE ¢ 4 AT ESF holmiume] 549 oHE
o7 Q3ke 9k Aol UAon}, 1, 25 AFE Fo AFAF == AEA
QA BAAY Fag@e st EZUe ®Ho-CHICORAE & S4(%F
£ 2 §9F) A, 58 F 4doA REZQA NS HYo A 9]
A2LRY Y4H ol &7tsA8 S A Alsgh

o] A7 AR dAagdAe WALE XNFEEe T3] AFHozw AL
Holg3, dAEF EF AV Atz AFAEL duide Tue AR
A FAG dagAAL AR QlojA ARE 715AE AAINY I,
FF 2AA dad BU o, FE F G2 WATEINY ARW




Wt YYATE A&V dad ARe ARAY AW iz
A48 & gga Asdd,

4. 9, B Aol AR

glekel B dolz A B4E AESY A% AYINPY Aol
JE 849 F7F BA 3, £F Aol Fwd A, BN w77}
ge 7, 5oz ste] Fude ¥V el BolA Yk YNAE
o] JUAT, ALFo] Bys WA & Aoly] WE N&FHQ

7} Rasity B
5. 3F4 HFF A=

U EIIRE ol &3l oH e ¢ 14%"3“ FAE A=3}4A.
€ MRIY CTZ #A4F F¢ LA¥UsIZ AU es 9 g4
(complete response, CR)7} 1 o (125%), ¥& @3 (partial response, PR)
7} 4 o (50%), A& 1A (s¥ disease, SD)°] 24 (25%), HAG AP
(progressive disease, PD)o] 1 o (125%)@c}t. whebA] wAbAsHA 73w
&< [71% (CR 1 + PR 4)/ 817} Aot 28y 98712 F4 §F $%99
S0 = & W3l /o= AATAQ T4 39 AHE FHe BT
7 G2 Ho X7 9-&&2 87.5%0°] &)
EVRIIE7 FFAA Fez AU FE¢E dded, ddFez F4
o] TS 2o ATE gAY @ HAA 2HE IFY AP &9
=712¢ FYdo AFE 7istdor & Aoz 7T, old BIAME o B
< 477 BestEgtan Azd
ol 7L A 3 HFF U FvF7Z Gl WA AgHS ¢




s BAHA AePo FAHY, $F o Be xATY 94 39
o) Wy Ao Badt: stk

6. 2}, 2 FA AR

29 9] AN FHY FANZE AR AUsH 2 Bee
B3 Hrt. ZHFHU A geldelZ Wislslo] AEY T ZAdT] A
Aoz FZFHEd], He YAbso] ¢l lipiodold= t}
o 32717 AU AAd A, £ QA7 FEo] B
259 ®Ho-chitosan FAHe A2¢ N8Hoz 7H5A4
I FFAFHTIEY AT AgE ok F.

7. €84, AEd YEx4 24

A& vl o] Ho-chitosan®] A HFAL ALY ndz Iy
gk 93dx R AEE PDy-HMAE o] 88 HA goiwaA 4o
AZHoIA oY 19953 12922 UAR o] Lo] gAY surE niged w
g dxzel BAzkel oA dold wizrivt &L ®Dy-HMAL o
o] ol &377t olHy Atk ol &EMs} 2 FFgo] HL
®Ho-chitosang o] €% WAL A A &S AA Hz2 NIFoEA
249 giod Tr f 84 fXd g7t @ ez Asdn.




N5 & AFNudAde AIEAY

“Hoot A %9 FAlel B&stnz PHool ME AbE Zne Z718
AZ E F INLEE, F A o AX AME 7|AE s ol
A% Z2AAE NEste] ¥Hool AX A2 EHE Fvistse ATE IR
Tzt g Z& HFE o] LA dose regimend ZEE F A& A
otk EF ®Hoo| A¥ Abdo] DNA fragmentationdl 7191 & T34
th o] AdE A V12 EokolA E%3] AF F AE apoptosisE

&% "Ho AZ A8 a9 ¥ E 98l &4 ¢ F sk
2AE AN E. '

2. ¥54%F 3%

"®Ho chitosan E3H4, E& '®Ho-CHICO, ¥ A& o]&d H3e ®Ho -
o] & B 44 A8l AHE chitosane] 383 EA oo B
T 3l A A8 I &80 VdEHI e Bt B AT
A FuE e Fe Al A B A FGrhke, ldse AR 2HE F
=379 Aug 2Asted S8 24 AEE AT

'®Ho-CHICO®| zt¢, 7 dolg, FvielAad #Adg A8dE 1 &%
b Z1IdE . g v o8 AEWHS Sdseddr WA FF4F Ut
Zgjo] dastelel AT W, AX T AX U 278 5 AELH
2R EH A AL FFAT B AAE FHs= AL YA B
At g 9 ATE EA4sske A7 € Aol




3. 32 B3 do] Ax

2 A7ARE ogdtel AR A&
Q= G2l ofd 9 U 5
W A BEHOR o]§Y + Yon, Ry
4w oheh ggaeAel Hlste] SX

=

A4 J9E dTE 7189 Bad Ass)l 44 2 FFRFagos o
Fo)7 QA AvAdel fYslol Yo} 27 Badeh} ¢ F ye
nA 2Ee ARG ALESTIE ofF gAY oFgol o},
1 Aol BF A7 A&l o] Al N Fujolgo] AT,
Fesstane At A8 4 gon, FF oREd YHAE 24
2 34 94APo] Bastyel Amdt |

4. ¢, B Ao A=

AFAA  ATFARZE  FdFrh Ao FwEAE  oj@AR
8Ho-CHICO o E7u Fol: 154, 254, dsd SA4¢] nnjsz,
AEES vde] WMo ERe Bolth wekA, A1Y AT} A2 34
o YFATI ASHIE AR S AL ART

5. 3FA4 HEFY A=
®Ho-CHICOE ©]€3le] dolAd HER8R 3 Fe& T3t o5 7o 2

A HEd BAE X889 o] MRIY CTE B4 ¢ 43us=
i i “ﬂ ¢4Ad @& (complete response, CR)7} 1 o (125%), & #




8] (partial response, PR)7t 4 o (50%), @8 34 (sX disease, SD)¢] 24
(25%), A% A3 (progressive disease, PD)o] 1 4 (125%)Qtt. weEla 3
AHAEtE AR wg&E [71% (CR 1 + PR 4)/ 87t " =3y
YHo-CHICO #¢ ¥ F%9 &30 & ¥ gox AR F
go] B3] JME Fele BT 7 A2 H A5gE&L 87.5%d &3
®Ho-CHICOS ¥ F%o] FA Fo @FoA vtoz Ay e U
on ANHoZ FFEHo FHFE ol ALE QU @ HAd7 ZH
g 3FY Aedde ErR7I2Y FHA AFE Vool & AoE AZH
o, olo] ML o B& A7 dasizsn Agd)

oz TE AW G4 HEP] T FreAz Gl BAY ArRe @
CAsta EHAHA NFRYPez FHEHY, §F o B2 V12479 9 FE
o] Ba% AoE Hus = ulolg,

£3] Aol HFLFS AT AEIF EAAA FE o]LHALY WA}
AAE & Avd H715As7 & F o6, PHo-CHICO ¥} WA
ABYE WA ZRAAE dol AESd B 4 Qe ¢dddln E93Q A8
Hoz QZtEr}

6. ¢, T FA A=

249 TFEAGA FHY FAXNEE A=3S AUEH € LS
B2 9. FFUUA g2 W3lsle Asd T BAdR A
Ao g FZIH&d, lipiodolds e EXFAE ¥y, 883 F44
ZgG 5o A7/t A&k gk, 277 ZAY A48 By, B A
A7t F&o] B E 1golA 18 ®Ho-chitosan FAHE FHFALA
g9 4 AzE AEWUHez @84 Aojrth




7. €43, AWsd 3Edx4 23

B 478 E8to] “Ho-chitesanol 44 AFAL 1AL F9au.
ety %4 A72A "Ho-chitosand] AU FAE Teje Waske] We
24831 AT fnjelol @ Aow, Frldez: AN JANA oFes
A AZ$ HAY EA SHEQ Ho-chitosang WAHY Zelut A& S
AAZ A& aA et
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™Ho is a good therapeutic radionuclide because of its suitable half-life(26.8 hours),
high beta energy and 6% gamma ray for imaging. Chitosan is a kind of
N-glucosamine with 400 to 500 kD MW,which chelates metal ions and degrades
slowly in vivo. As a preclinical studies, we performed cytotoxic effect of
®Ho-chitosan in a variety of cancer cell lines derived from stomach or ovarian
cancer based on MTT assay and HTCA method. To evaluated the absorbed dose to
the cavitary wall from ¥ o-chitosan, intraperitoneal administration of 1% 0-chitosan
in the rat and simulation of energy transfer from the beta particles to the cavity
wall using the Monte Carlo code EGS4 was done, and used as a standard for the
planning therapy. Intracavitary 16 0—chitosan therapy were tried in peritoneal
metastatic ovarian and stomach cancers and cystic brain tumors. Intraarterial
injection in inoperable primary liver cancer was also tried As a radiation
synovectomy agent, biocompatibility study in the knee joints of rabbits were
performed. ®Ho-chitosan showed synergistic effects with 5-FU or cisplatin in vitro.
97-99% of ®Ho-chitosan was localized within the peritoneal cavity, and more than
90% of '®Ho-chitosan was attached to the peritoneal wall. Partial responese were
observed in 4 among 5 patients with ovarian cancer without severe toxicity. In the
cystic brain tumor, 5 of 8 cysts were shrunken in size with thinning of the wall, 2
out of 8 showed growth retardation. In the primary liver cancer, radioactivity was
distributed in the teritory of selected hepatic arterial branch, and partial responses
were- observed in 2 cases. In the knee joints of the rabbits, more than 98% of
1% o-chitosan remained in the joint cavity and was stable upto 1 week.
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