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= Abstract =

Study on the Preparations of New 166yo—Chitosan Complex and Its

Macroaggregates for a Potential Use of Internal Radiotherapy
K.B. Park, YM. Kim, B.C. Shin, J.R. Kim

Department of Radioisotopes, HANARO Center, Korea Atomic Energy Research Institute,
P.O. Box 105, Yuseong, Taejon, Republic of Korea

Chitosan is a polysaccharide of natural orgin obtained by full or partial deacetylation
of chitin, a very abudant natural polymer, which has the properties of biocompatibilities,
bioaffinities, and biodegradabilities. The free amino group of chitosan should be
participated in forming chelate with holmium (8 -emitter). '*Ho(NOs)s - 5H,O of high
radionuclidic purity of upto 99.9% was made by neutron irradiation of naturally occuring
S Ho(NOy)3 - 5H;0, and then reacted with the prepared chitosan solution. The effect of
pH, reaction time, the concentration and viscosity of chitosan and the amount of 166
on forming '®Ho-chitosan complex (‘*Ho-CHICO) were investigated. '®Ho-chitosan
macroaggregate('*Ho-CHIMA) was made from ‘®Ho-CHICO. Their physical properties
such as radionuclidic purity, particle size distribution, stability in vitro and vivo were
examined. Their high in vitro and vivo stability makes them attractive agents for
internal radiotherapy by local administeration.
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stk FEEEFo Psm, ®Dy, ™Ho, Ery}

& FE W WA A8A2A 8T8
-¥e YF5o)th o2F HFEL chitosans PA
4 GFe TRAZ ARESlo] AA o] Fof ) WA
YRS EAeRA AW XNBE WRARA
22X olg7bed AFolnh. WA AgHdE UA
gAY (FR S AR

E
£ PPAR AR A B Wael et

Aol 21gie. ol WA BES Wael A
o

o= Eihl AEHCl gW Wy dze
IQBAUS), %Yg), IBGREIO), 32P11), IGSDYIZ), ]66H013
Atk o FAlA PAu, PYE 2z 2799 vlmA w
27174 2Av, @A (colloid)FHNe] Ze gzt =)=
Qs #Edme] WAVeFE(25-60%)'V0] EA| 5ol
ALgo] A gkgle] gt oled Witk Ee EAE=
¥Re, PP, '®Hool wA(colloid)EEle]l Ukl o
A= @R 2k ol EAEL AL
1-20 um HESY 9A == SAYRAE Aoz
A HAHYFY. "o 432 2 UxKFerric
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“py, "Ho 59 eMA=A 248 & dn ANe
g7 z3d JAso] BHef2 o FE(1-13%) A
© 27 AAEHAAT vjgAlso] Be Fukzlrle) &
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FA oI, B WA s FEo A gle
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WA a1 der EHAFTa Aok sta, EA, FA
FHW| FL3HA EEdolst, AA, o

£(inflammatory response)§lo] #utog FHo
ot 3o, A, FEUIAAM YA AEHR WUt
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- Y-counter : Well type scintillation crystal,
power supply, scaler ¥ timer %2t
(Canberra)

- pH Meter : Microprocessor 3,
digital®, Orion Research

- Centrifuge

- Ultrasonic bath: 45 KHz, 35 W,
RKI-20- 175 W-103 T, Ikemoto, Japan

- Autoclave : 1.1 kg/ecm®*(121C),

Passolina, IST-150, Iuchi, Japan

- Millipore cellulose filter : 0.45 um, Nuclepore

- Holmium nitrate pentahydrate, 99.9%
Aldrich

- Acetic acid : 99.8% Merck

- Sodium hydroxide : 99.99% Merck

- Hydrochloric acid : 37 wt. 2%
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- Chitosan : Samcheon Ri Pharm. Co.
(MW ; 500,000 98 % deacetylated)
- Instant Thin Layer Chromatography plates:

Gelman Science, Inc.
2. alEdy

1) '®*Ho-Chitosan Complex (‘*Ho-CHICO)
H=

"Ho(NO3);-5H20E (n,1) #4417 Ho(NOs);
5H:0E 23, 10% '“Ho(NO3)s+5H:0 A% &
(pH 3.75)3} 0.75% ¢ chitosan A% &g o]
Eu). Chitosan & 10% '“Ho(NOQ3s)3-5H0 £
401 mlE AVsln gd2olA wwslgich 308 4
3 ¥ ITLC-SA (MeOH(49) : H:;0(49) : Acetic
acid (2)2 FEREE FAstdct

b A% &R} A=

@ "Ho(NOs)3-5H,0 &9 Ax: ¥4 EBHQ
®Ho(NO3)3-5H:0 200 mg< Zejo€al HHoj
< o 71 B E o183 TRIGA Mark I
Aol dFEAALo] 2x10% n/em’esecel EAFE
A108 2ARE U 2 mig SRS 3
"“Ho-CHICO #4< 18 4 zag 3y
tracer APS 943 1087 ZAIANA v]ALG o]
Ho -89 (254 Ci/mg)e AUt

@ Chitosan A& 89 AZ:1% acetic acid &
¥ 40 mlol chitosan 300 mg& ¥i Wikstol 9
3] 391 &, 10 ml &8 slo]¢el chitosan &L
ml¥ golEt),

(1h) 'Ho-CHICO #A4dl & pH 9

1% acetic acid £ 4 mlel chitosan 30 mg<
Hol ®E  chitosan £Ho] 05N HClo|yt 2N
NaOHZ 7}sld theksl pHO) chitosan £8E Fn)
SATHpH W9 1-5). 7429} chitosan & 10%
" Ho(NO3)3-5H:0 £ 0.1 mlE AH7Fsta Aol A
mkeigich 30% A3 ¥ ITLC-SA (MeOH(49) :
Hz0(49) : Acetic acid (2))2 ¥-8-8& #islgict

(th "*Ho-CHICO #¥Ad| i@ w3 Nzte] 43

pH 3.02%2 ZA9H chitosan £ (30 mg/4 ml)
ol 10% '*Ho(NO3)3*5H0 €4 0.1 mlE H7tstn
Fol A mubelgith 5%, 108, 208, 308, 60¥7L
02 A &g At

e of ¢

o o ¥
rlo ro

o

iR

() "“*Ho-CHICO ¥4l U¥ chitosan
T 9%

pH 3.022 zA4d UgId#d 5% chitosan &Y
& Z8|¥ct (4 mg/4 ml, 10 mg/4 ml, 20 mg/4
ml, 25 mg/4 ml, 30 mg/4 ml, 35 mg/4 ml). Z+Z}
o] chitosan &%) 10% ‘“Ho(NO3)3-5H:0 £
01 mlE Hrbsta g2olA mubstgict A W2
9 (thaa Fdstd

(") '*Ho-CHICO B4l 93 “Ho ¥ 9%

pH 3.021 chitosan (35 mg/4 mD)E4L 67) +
H)stgitt, Z+2+e] chitosan &fo] thekg F o]
"®Ho(NO3)3-5H0 $(E3He “Ho% @ 374 mg,
748 mg, 11.22 mg, 14.96 mg, 22.44 mg, 29.92
mg)3} $lof FUN AHE YHoE NFEESHAT.

(v} *Ho-CHICO @Al g chitosan

AP 9%

HAAE7F & (4 cps, 50 cps, 100 cps, 150 cps,
170 cps) 5 £%9 35 mg/4 ml chitosan €48 &
H|3l pH 3.0832 R5 xAsi, 47 TI9T U3
°2 10% 'Ho(NOs)s-5H:0 &< 01 ml¢h uhg-
AT

2) "*Ho-CHIMA HIZ

3.74 mg9 Ho¥} 35 mg9] chitosang Y& 2
& Azl wet WAA 9oid “Ho-CHICOE 5
o ZHFE FI vy, 433 arsiuA AFol
ks 4" w7pA] 2N NaOHE goj=dti(pH
9-10). olw AAdE ¥EHASE AHELE AFM/IS
mDoll &7 & &7 AHz o] 58I Hst
Atk 240g ATA 38 YARYT O AEd
& ez Fdez 449 “Ho-CHICOS macro-
aggregate (‘*Ho-CHIMA)EZ 4 ml AAEFE
Az deAIZY. o] HEAS 10 ml vloldel] &A
Pu 48 ozt BEEATHIZIT, 30%). °l
&g 283 MAzAA AR 1EE A7 st A
3" 4AE FF SAAHG
) "*Ho-CHICO2t CHIMAZ| || QHHT ZA}

"%Ho-CHICO £%(1 mCi/mD)& 423} 37°Co]
A A7 2547 AL FAEHEA 4R Akt
ITLC-SA(MeOH(49) : H20(49) : Acetic acid(2))
o oj3) “Hool B4 wrle el e W
ABsg mEste] ARNe zASET ®Ho-

w
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CHIMA®9 7% 09% NaCl &9 5 mld] @¢,
st WEzAe $95uA vjgvit CHIMAS
dob Sl WA ol ol WMAse 2% 57
ato] wlmskgch. E& Ho-CHICOSH mharpx=
CHIMAE 423 37CoAM ZZ 25¢U3 AL HA
BrEA AR A7l HAdn Y FFe) Al
233l ARG AT

4) "®Ho-CHICO2} CHIMAS] H|LH OHSIM 24A}L

@ Ho-CHICOS} CHIMAS) F&@dy FA}:
"%Ho-CHICO AZxF, ¥r¢ 389 pHE 552 ¢
%1 045 nm BEE ARS8

FAEANE tdoz Ho-CHICO 0.5 mi(400 1
CHE sde REddd AR o& 9AT A
2(1-48ANZAD) 7w kg ALeste RETd
el ol e HALEE S35 A .

"“Ho-CHIMA S 7%, 121ColA 30837 13hd
TF A0 FEAGY FA1e e A Az
(1-48A17t7k7)) 7w AAdEE AMste EEREW
o dob g WASE s

@ '®Ho-CHICO®] E7W #I= &4:'%Ho-
CHICO 8 mCiZ 150 ml®) Aeddsz 344zl
Z 4 kgol AAET] (female New Zealand white
rabbit) EZE FARSE O 1568, 2247 48417
A0 F ZulgiEtE B8] 4-S Aok

4 o}

e 9 A E8(Internal  radiotherapy)
Ho-CHICOSH CHIMAE 7128l7] 913t} *Ho-
CHICO Aol pH, ¥H$-A7L, chitosan %%, ®Ho
o 4 5o dge A¥stx, '“Ho-CHIMAE Az
sto] ®Ho-CHICOSH CHIMAS A9 A 2
Al 59 AgE Fdstd Ogn 22 ARE 4k

1) "o Ho(NOs5H0 40 mge FAAE
o] 2x10%n/cm® - sec?) ZAFEWCIA 10417 2A}
AlA 104 mCig AN 5 den oju WAy &
22271 999 % o4l ®Ho(NO3);-5H.08 4
ok,

2) "Ho3} chitosand ZE3| mwreted 9 108
ool ¥hgo] $HAET, PHo-CHICO A& pHo
e JgS wokon A pHE 3.00Uth

3) Ho-CHICO #4XA #Hol= 0.75% ol4+e]
chitosan A% £%-& Fwsjoksln, chitosan A
of tal A3 20% FEAAE “Host Ao A%A
oz AHoEEZ FAsIL

4) Al zAsAN “Ho-CHICOE IFAstm
o] ¥ks EHRES A F AR mOEEA 2
N NaOHE A3 Hoj=g pH7} 9-10¢] o|29
A **Ho-CHIMA)7} &3] A=

5) Ho-CHICO$} CHIMA #gaig e 37
TAAN 25¢37 AL FASH FeEEo ves
holmium$ &4 FAE ATE FojA A9
St Ao] WS =& 4§ UNUTh

6) "®Ho-CHICOS CHIMAE E7¢] 334y
of FAgE v 720 FMER WAeg 4% A
FAE 48X AFstdz AR FeEFHe AL
A9 glo] A kAol vi9- 28 ¢ 5 AT

7) '*Ho-CHICOE E7IAE tE 37 B
ZAL22 $EHE ¥ AY FAR A=AM 2 A
g do] vl A et

8) Chitosane AAATA, AAAHY 2 A2
Aol BEAL Ad HFY mEAE Afolvir] st HEg
&2 holmium¥ ZHolEE HFAste vy
#AFo] ABAZMY 4TS o F, AANAA &
HH= oA AAR AU HFAl S EA
et UR Ak X EAAZA o]grbsdel B
Fohn ¥ &

| &

RAAdE ®Hort 100% EAEH7] I Ax2o
A () ¥gol o8 CHowre A 4& 4 Utk
wzZhd §3 98 o &Fdlttd F47 kgl
o3 ARHE AL &5% CHoRolt FAAS0
2x10% n/em? - sec?l ZAFFANA PHo(NOs)3-5H20
g ZAA Ho(NO3)s-5H02 A4 & e
o oluf YA MEETEE 99.9% o]de]slth Chito-
san< 53 44 ZHUEE FAAE & e ofl
718 T3 9o ER FHoled Addez I3
e JeAHnEARN FES OB . E
chitosan& AAZATA 2L ARz o] Holjvxn ¢

3

g gl A A(geDolt YAHparticle)E

okt oex ®
o, 2

ox MY o
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Fig. 1. Typical radxochromatogram of "Ho-CHICO

and free 'Ho(NOs); - 5H20 obtained by
Instant Thin Layer Chromatography Silicic

Acid (MeOH(49) : H20(49) : Acetic acid(2))
g F e Bolth B3 FFE o]2d s &
# 5 B ey @

I A
= wg wyd el 9ok
We Foled 44L 7}
A F% holmiumo®] chitosan ¥A+9] o}gl7je} 2+
JEE YYT Aoz ¥HY & u.

“Ho-CHICO 84l 4% & & & 82k
AHE-E chitosan®] FAE 2 BAY uHg 3R
pH, ¥H& AJZ} chitosan 5%, holmium iE%O]‘ﬂ
B ATANE Bg 20S Dol st A
"Ho-CHICO #4<& 913 HHeo =4S %
o ¥kgo] HAxel TAFES A %“ﬂﬁl% e
39 silicic acid® mAACF &1 MeOH : H0 :
Acetic acid (49 : 49 : 2)& A7 iz Al&sl=
Instant Thin Layer Chromatography (ITLC-SA)
E ZA A3, Fig. 1914 B%0] f83 holmium
o ReE= 0.8~1.001%, Ho-CHICO9 Ri= 0.2~
042 #+2¥ holmium} '“Ho-CHICO®] #&]7} 7}
T Fich g2 Ho-CHICO ¥4l pH, &
A}, chitosan ¥% 2 HAAE holmium ¥ E9)
FE AFY dEolth

e

off

30 mg¥] chitosan< 1% acetic acid 4 mlel ¢
A3 =] chitosan &9 pHE 22& (pH 147,
2.00, 2.78, 3.53, 4.03, 5.00, 6.00) 7709] vial& ZH|
skdeh. 10% '“Ho(NOs)3:5H:0 &% 0.1 miE &
A chitosan &q] Hrista g2oM BB mu
T 5 308F BXAZCE Table 19 vehd A
AM & 4 9hRel FAFEL chitosan €2 pH

=]

— —

(o]

A 2 24 "®Ho-Chitosan 2H2 ¥ 2 23 YR Az BH A3 —

Table 1. The Effect of pH on Labelling Yield
of ®Ho-CHICO*

pH of Reaction Mixture

Labelling Yield*#

1.47 20
2.00 30
2.78 95
3.53 95
4.03 30
5.00 20
6.00x** -

*Ten mg of 'Ho(NOs);-5H,0 in 01 ml of
distilled HO was reacted with 30 mg of
chitosan dissolved in 4 ml of 1 % aq. HAc at
r.t for 30 min.

#*Determined by Instant Thin Layer Chroma-
tography(ITLC - SA, MeOH(49) : H20(49) : Acetic
acid(2)).

*xxGel was formed up to the pH of 6.0.

Table 2. The Effect of Elapsed Time on Labe-
lling Yield of *Ho-CHICO#* at pH 3.0

Labelling Yield (%)%=

Elapsed Time (min)

5 70

10 > 95
20 > 9
30 > 9
60 > %

* ** See Table 1

of 2A 93-& ¥ttt pH 25-3544 95% o]4e]
s W pH 25-35 Rt} A4 ¢
0-30%2] FAFEE holmiumo)
A9 A olEES ﬁé*éﬁ} A e A dol Ak e
31 %Yo chitosan ¥HSETE] pHIF 6.0 ool
Ha H(gel) FAsIATE Chitosane] F&3 Z#
SlEE PAT o Wk EL%L o] HHe pHe AHEd
&l wet ufg va F&0)1 5% Co”, NI
< pH 5-6°4] 1004«1 —E;—:—% Yetli, Hg”
7gT§ pH 2914, Ga*, In*= pH 3914, Fe¥' =
2-390lA ZHzt Ao FE%E Bdtn delA
E}-ZO)
Chitosan 30 mg(pH 3.0)3} holmium 3.74 mg<
Aot 22 e weAzl
& NS A=

H
N

4

o

i

i
u)
;& n
o ¥

ro o o

1 2,

%, holmium& 7}
AHoZ 3t} whg AZke] Aol w
g} (5%, 108, 20&, 302, 60%) EXT8S ZAHs
At} Table 29} ZA3to}A 2%0] holmium$
F 102°] Astd EAT&o] 9B% oLz w-g
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Table 3. The Effect of the Concentration of
Chitosan Solution on Labelling Yield
of '“Ho-CHICO*

Concentration of Chitosan Labelling Yield (96)**
(mg Chitosan/4 ml HAc)

35 99
30 9%
25 35
20 20
10 15
4 15

*A 01 ml of Ho(NOs); - 5H,0(10 mg) was
reacted with chitosan solution of various
concentration. The pH of reaction mixture was
adjusted to 3.0.

** See Table 1

o] 719 ¢d3 AYHULE ¢ & Utk o= chi-
tosan®| A-f ¢}717)9} holmiumo] whgsted 1%6y,-
CHICOE #A43te 3444 (formation constant)
7t Wg- 28 AASE Fold, JEki)Z e 3
A A FAVE 7 Aol WA ALRE 5 QA gom
w-> #elsi.

10% '®Ho(NOs)3*5H20 €9 0.1 ml (3.74 mge]
holmium)& =& 923t wg] F9€ chitosan
93 HSAZT AEyHe oA HEd A
FYstxn How} chitosano] w88 ® chitosan &
Ho] pHE old d¥and 2% = pH 3002
FAA713(Table 1), WEATE 0BCE 283
FAch A3 A= Table 394 BE0] 1% acetic
acid 4 mlel 35 mg¥9] chitosano] E£§=o] gL o
99% o9 A &% JEldrh 25 mg o]ste]
chitosang EFsn e L9 FAFE] o
WA vehstth olRe® 'Ho-CHICO B34S 93
9 holmium 3.74 mgell s] ZHoJx 0,75% 0|42
E5E 7 chitosan AF £98 Fulsjopste ¢
T Asdch

“Ho-CHICO 849 g '“Hoe] dqg o}
271 A8 CHo%e A7) wrgel o g
WA 2HE F, chitosan £49 % B pHE =
A2t pH7F .09 chitosan €9€ 35 mg/4 m
TEZ 6/ E¥F o golAMe pe Ay ubie
E $gAZh ot 718 holmiume] $& zhzt
3.78 mg, 748 mg, 11.22 mg, 14.96 mg, 22.44
mg, 29.92 mgolth. A% A= Table 494 1

Table 4. The Effect of an Amount of ®*Ho on
Labelling Yield of *Ho-CHICO+*

Volume of Amount of Labelling Yield
'®Ho(NOs); - 5H:0 "™Ho contained (%)%
(ml)** (mg)
0.1 3.74 99
0.2 7.48 99
03 11.22 70
04 14.96 66
06 22.44 45
0.8 29.92 17

* Chitosan (33 mg/4ml) was reacted with various
amount of "®Ho(NOs)s - 5Hz0.

#*x#Stock  solution of 200 mg of ®Ho(NOs); -
5H,0/2 ml water

%ol 7.48 mge] holmiume] H7FE UL o 99 %o]
A9 FA5EE JeEldoy 1122 mg ©149] hol-
miumo] HA7FEASHWE v)¥t-2-9] holmiumo] &Y
%ol @o] EAF L &S ¢ F Uk Chitosan
o] holmium= Z#e|ES A7 &A= chito-
san : holmium= 36 : 19 —'?—ﬂ]iﬂli chitosan<
20% Ax2l holmium# ZHlEE AT 4 9ok
ol8]g¢t A= chitosano]l BL %9 holmiumd Z
HolE #Ao| 71E3lnE FAA AANE Solrt=
WA AEY dS H4AZ € 4 303, holmiume
NEAsS B Ae 4 FAslY ArE & Yo
22 holmiumd| o3 54L& EAANEHA et}
Chitosan chitin®] ZolAd3Hdeacetylation)yt
& g8 Lo Aolojy AR FMHE D &
oIAEst e o8 FHe AL 4L F7F Yok
2 d¥dAMe ARE AdAg R 158 P4
7} & 5FF9] chitosan® WA ¥*Ho-CHICO ¥
Aol PAE FAEY GFE Loyt o A
chitosan®] o] 100 cps2th FobA® holmium
& A9 BAHA @& A Fol UK Table 5.). w
ZgA B dFe] AREE EE chitosand FAEE=
150 cps@t}t. AAES ¥L chitosano] ZHO|ES
d Z s R hhg AT 7Y obz e A
2 gty goz Aol & FHajolct
‘“Ho-CHIMAE wHE7] 9l3te] WA Qu¥w §
43 Yo HHzAA YHo-CHICOE AAA
Z1d. #2717 2L '“Ho-CHIMAE =] 918t 5
W 23 FF52 “Ho-CHICOY we E3EL

_356_



— K.B. Park, et al.: Study on the Preparations of New % o-Chitosan Complex and Its Macroaggregates
for a Potential Use of Internal Radiotherapy —

Table 5. The Effect of Chitosan Viscosity on
Forming ‘*Ho-CHICO*

Labelling Yield (%)#*

Viscosity of Chitosan

4 cps 15
50 cps 15
100 cps 9
150 cps 99
170 cps 9

* Thirty mg of "®Ho(NOs);-5H,0 in 02 ml of
distilled HO was reacted with 40 mg of
chitosan dissolved in 4 ml of 1% aq. HAc at r.t
for 30 min..

**Determined by Instant Thin Layer Chroma-
tography. (ITLC - SA, MeOH(49) H-0(49)
Acetic acid(2))

23 te, 2”3 werstHAl 2N NaOHEZ idid
gojmele AA3 Uk wYA APE W
&9 pH7} 9-109) o|=2W YApr}t gkAd] FA
olnf ®*Ho-CHICO9] ¢ ZFEL H3]x &1
2 2N NaOHE 49oj=gjAv}, 2N NaOHE 74
Woll A7k A(gel) Wolelst F4Ho] 283 A)
Azl A”E st A3 2719 Y9AK10-40
im)E Q717} ok ole ¥Rk WF sl A
b AAREA EHoR AAEE 9717 el
Az gate 9a 2719 “Ho-CHIMAE
g EF5E 53 AAsEA clslvic 24
o] HA(*Ho-CHIMA)} o} A& WAHs
o) WAbs g 27 AZslel viae Az, 4
PAsE Aol BAY AEUT el A
A2 (CHo-CHIMA) Yo} 22lth Holmium
FAHES FAlste) Ho(OH):E E&A3dn
Agol = E7stn, FHNE(PHo-CHIMA)S
Aol athE ol ks AL HoH chitosan
Aol AFS BE #oh F, “Ho-CHICOY]
A 2377t Ho(OH)s 8A 4Rt A, ulgba
“Ho-CHICOZ}E] 7193 CHIMAS F3Hoz
4d& F ARk

Ho-CHICO £9(1 mCi/ml)g A-e3 37Cq|
A Zzp 25947 AL fFABEA dA Alzeig
ITLC(Instant Thin Layer Chromatography)® &
A% A3}, Ho-CHICOS 91412 R=02~0.40]
Abgol iR Fol QIR uwkg A PHodl $1x]
¢l R=0.8~1.091¢ FAIE & d& ATE 2L YA}
52 Byt o] 2xE Ho-CHICOE RajsHA &

)

rﬂ o[o
u £ o

o o Okt R
12

olr of

&
o
h‘.é“
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Table 6. The Effect of Elapsed Time at Room
Temperature on Stability of 1660~
CHICO* and "*Ho-CHIMA=*=

Elapsed Time % Radiochemical % Radioactivity in

(day) Purity of 180p 1 5 - CHIMA #% %
16~ CHICO#+#
0 9 100
2 99 100
4 9 100
6 99 100
13 99 100
25 99 100

*Ten mg of ®Ho(NOs): - 5SH;O was reacted with
35 mg/4 ml chitosan solution (pH 3.0).
*xPrepared by treating %Ho-CHICO with 2 N
NaOH to make alkaline (pH 9-10)
=+xDetermined by ITLC-SA
*=*%x9¢ Radioactivity was determined by subtracting
rad1oact1v1ty of supernatant after washing
%Ho-CHIMA with 5 ml water

Table 7. The Effect of Elapsed Time at 37'C on
Stability of 1®Ho-CHICO and '‘*Ho-

CHIMA
Elapsed Time % Radiochemical % Radioactivity in
(day) Purity of ¥Ho-CHIMA
%Ho-CHICO

0 99 100

2 99 100

4 99 100

6 99 100

13 99 100

25 99 100
Autoclaving 0) (100)

Values in parenthesis are obtained after autoclaving
at 121°C for 30 min.

2 AL e AASHE Aot Table 6, 7).
g A 227 mgd 30 mCi o)) 3ol
= a8 ZEe] Byt dojuR|Tt ofaz2
Ab 2o AAANE AZEE A 5 vk AL
e wWE po FAAQ] IHAAGELE EE
ol FHE oA ojth
1%110-CHIMA ] 0.9% NaCl(5 ml) #=HL o
vo} dgzAe =HTolstna AW(*Ho-CHIMA)
3 ojelle] Habeg wing Ay, AAYES 5 mi¥
59 = 25 mlE AFsARE A 58 A&t
2oz gue AL AEHA 4kn AA(*Ho-
CHIMA)el 100% Aol #FTFEHUTHTable 8).
g YHo-CHIMAY Azdds dgde 423

thoof
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37CAA 2zt 2593 AL RFAFEA 4 Azl ok ol e olfE AfrolulsIs Ho #ol &
t} Abzolzl A o}z o] HiAl=L 7b2}

=A% A g AYolEE FAH) WEoletn Az
Ao w50l AR do} Y HolA Axdow pHEZ 558 @& %Ho-CHICO 0.5 ml(400 uCi)
o] &g WAL FAY A=HTHTable 6, 7). wte} g AAEZY Aoy FERAY] FAG O 93
A B %Ho-CHICOSt CHIMAYE '*Dy-FHMA, 3 AIzPEE(1-48A774A) 7wt shd2te AR8-3tol

'“Dy-HMAS®| ¥ale] AolebiAel B & & &  G4e dn P AN T AFE VIE
Aoz dm BYY wAs#H(IRYIE LE)E
Table 8. The Effect of Washing Volume on wAste] AR el ot 2= WSS
Stability of '®Ho-CHIMA wmroa gAsFAch “Ho-CHIMAS 7% 0.9%
Washing Volume(ml) Stability of '®Ho-CHIMA(%) NaCl @& 05 ml(400 uC)E HAYEZ F&583
5 100 off FAMEE ohe A NER(1-48A7A]) et

10 100 slehE AHgetel FEEAU ot JE PSS

- o L

25 100 ' Table 994 B ule} Zo] FAME 2A17H99.9%),
30 100 6217H99.9%), 24A17H99.8%), 48A171(99.7%) ol
A AL hREo] BEY] a2 HEYH An v
Table 9. Percentage of Administered 1660~ A 7] mE 22 oR Aol M ShES st
CHICO and '®Ho-CHIMA Remaining A} 3 Fig. 204 2= uls} go] F£AE 1584
in Normal Rabbit Knees by Y-Camera %00 WA Ae] AEs} Bre] BEHYD ol
Time (hr) Percentage Bg @Al FAF 22417 48AZINE AgH oz
Rabbit 1+ Rabbit 2> Yengom 279z Fauel By £ zew
: o oy HHE WAL A FAE JEQT. dagez
6 999 99.8 RE B3] #Aol®l o4& &7 #18l chromic
24 99.8 99.8 phosphate (*P)7} AF&HAA T Bfe] TuF &
4 i BT 297 9 st o) Sos 43de wapso] ¥2
~+ Obtsined by asing "“Hlo-CHIMA | gl YAHedle BAHe Be Aoz wasY

15 min 22 hr 48 hr

Fig. 2. Anterior abdominal views showing intraperitoneal distribution of 1Ho-CHICO in- rabbit from 15
minutes to 2 days after administration
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—ubAu 9 32 2L R A AE4 Ho-Chitosan 28 2 1 $AYRY Az B dF—

BB wela B %Ho-CHICOE eFd7129] &l
A9l gl g LAA| A oA 7]E FRo|=] ¢
2ol wiE) 8 ZuF B BEE Rog o
ol o] dHQl B Aolgt ARAR AMEE 71eA
o] &t} '“Ho-CHICO® *Ho-CHIMAS A ¢t
Aol wjg- =& o]fE A&3t nie} o] Hoxt Z

4% chitosano] AAEAET A4
AE 7 BEHEA AdA B ol AWM E
o et st} wWhalge] A9l e A3 7" u)
FEYo] 22 F2RH friw o)zt
I Bn Aol A P Fo AR nEA
¢l chitosang AjA3] EaERoZ Az}
Chitosan®] AAY| W7lUFel #AME o 22 4
T7F ok el QX9 BT AFE chitosan?
Ay b 1717E 343 A ZEEE HAse A=
fogol Eejo] dge & Fo AAYAA Ra==
o33 WAMY 9dE oz HrME ARolztm Ay

o},

R

2 o

ANzE NE A A8 8(Internal radiother-
apy) '®Ho-CHICO% CHIMAE 7)2&tax} gt}

Ho-CHICO #Adel pH, ¥Hg-AI7h chitosan %
%, Hoo ¥ %o d9e A¥sty, AE “Ho-
CHICOZ%RE '®Ho-CHIMAE Azt %o~
CHICO® CHIMAS] AW A4 A 5o 49
< Syssich

Ho-CHICO #AA x| 24& pH 3.000M4
0.75% ©]%9] chitosan &43}, chitosan FAl of
3 At 20%71AX = PHool FBHoz XBS A
391, "Ho-CHICOE «Ze] Agste Ho-
CHIMAE Azx3l3t)

283 "Ho-CHICOSt CHIMAE AUieje] A v)
T Ak

"Ho-CHICO$} CHIMAE 9~ o]44#2l carrier
249 EAL AU AA9 chitosandl "PHoe A
AFHo2 FAL F UH, ¥ AU dHAMHow

v Folnol WR YA ARG AMZM o]f s)5

ol ohe- won), gom FPE FRAYL AXW
AT R AR AN AZE FS D 5 A

Aol
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