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The newly developed diagnostic method with application of 18§n-12]n cow system (38n: T4
118 days, ™®In: T4 1.7hrs, 390 Kev, Single 7) has the remarkable advantages such as increased
diagnostic ability by single large dose administration of *™In with no subsequent radiation hazard
and shortened examining time.

We reformed the research of following scope with the use of developed 3Sn-1®®In cow (25 mCi)
generator: The sizes of particles produced under various conditions were investigated, and possibility

for application to the scannings of various organs such as brain, liver, lung, bone marrow and blood
pool etc. were studied.

Results:
13%InCl; solution eluted from diluted HCI ‘solution (pH1.5) passed through !2Sn-1%"In gener-
ator, and there can be produced various sized particles of colloidal indium. And there observed the

state of distribution of *®In in each organ which showed many differences according to the particle
sizes of colloidal indium.

The results are stated as follows:

1. The adjustment of pH is the most important factor in making the desirable particle size of
colloidal indium. The colloid for blood pool showed the highest level as 7.1%/gm blood, at pH 1.7,
the colloid of pH 3.5 for liver scanning showed the highest level, 88. 49, in the liver, the colloid
PH 6 showed the highest level, 3.1%, in the spleen, and the colloid of pH 11.0 showed the highest
level, 83.3%/gm, in the lung.

2. The colloid for liver scanning made with NaCl-NaOH system showed the highest liver uptake
at pH 7.2, and at either higher or lower pH than 7.2 showed decrease of liver uptake more or less.

3. The activity of 3"In eluted through !*Sn-1"¥"In generator indicated over 90% in the initial
4ml, and particularly 88 1%-86.0% in the initial 2 ml.
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4. The incubation time, tempertaure and mechanical irritation related to colloid formation and
coating of colloid were not the definite condition of influence.
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Fig. 1. 13Sn-'"8"In generator and its decay scheme.
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Table 1. Chart for calibration date of!!*Sp-3®In

T4 : 138n=118 days T4 :13"[n=—=09, 4 min. (1.65hr)
138n decay from column Build up of "**In from time Decay of 113%In
of last elution

Decay time ?(gl:;::aisxi‘:% | Hours mCi 137][n Minutes Factor
2 days 0. 988 0.25 0.099 3.0 0.98

4 days 0.977 0.50 0.189 5.0 0.97

1 week 0. 960 0.75 0.270 7.0 0.95

2 weeks 0.921 1.00 0. 342 9.0 0.94

3 weeks 0. 884 1.25 0. 407 10.0 0.93

4 weeks 0. 849 1. 50 0. 467 15.0 0.90

5 weeks 0. 814 1.75 0. 520 20.0 0. 87

6 weeks 0.781 2.00 0. 567 25.0 0.84

7 weeks 0.750 2.25 0. 610 30.0 ~ 0.81

8 weeks 0.720 2.50 0. 649 35.0 0.78

9 weeks 0. 691 2.75 0. 684 40.0 0.76
10 weeks 0. 663 3.00 0.716 45.0 0.73
11 weeks 0. 637 3.50 0.769 50.0 0.71
12 weeks 0.612 4.00 0.813 55.0 0.68
13 weeks 0. 587 4.50 0. 849 60.0 - 0.66
14 weeks 0. 563 5.00 0. 877 65.0 0.74
15 weeks 0. 540 5. 50 0. 901 70.0 0.61
16 weeks 0.518 6.00 0.919 75.0 0.59
118 days 0. 500 6.50 0.935 80.0 0.57
7.00 0. 947 85.0 0.55

7.50 0. 957 90.0 0.53

8.00 0. 965 95.0 0.52

8.50 0.972 100.0 0.50

9.00 0.978 105.0 0.48

9. 50 0. 982 110.0 0. 46

10.00 0. 985 115.0 0. 45

10. 50 0. 988 120.0 0.43

11.00 0.991 125.0 0.42
11. 50 0. 993 130.0 0.40

Assume 1/2 original 12. 00 0. 994 135.0 0.39
column size at 118 days and 12.50 0. 995%(89. 31) 140.0 0.38
start at top of column again. 13. 50 0. 997 145.0 0.36
* (): actual percentage to 150.0 0. 999 150.0 0.35
expected value. 155.0 0.34
160.0 0.33

165.0 0.32
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Fig. 2. Organ distribution of Indium-113m labelled
colloid in the change of pH level.
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Fig. 3. Organ distribution of Indium-113m labelled
colloid, per cent for one gram, in change of
the pH level.

Table 2. Organ distribution of Indium-113m labelled compounds

Preparations Whole plood Liver Spleen Lung

for organs % i.d./gm s.e.] %idse %id/gmse |% idse %id/gmse. | % idse % id/gms.e.
Blood pool 7.14+0.073 { 6.9+0. 89 1.4620.42 | 0.43+0. 26 0.84+0.44 | 2.1240.13 1.9740.15
Liver 0.9240.092 | 88.4+2.74 18.24+0.46 | 1.3940.12 3.17£0.29 | 2.73+0. 32 2.63+0. 22
Spleen 0.21+0.044 | 57.3+6.79 9.431+1.47 | 3.0710.42 6.2110.49 | 2.03:£0. 41 2.09+0. 31
Lung 0.314+0.057 { 8.1+3.02 1.7920. 49 | 0.57+0. 21 1.434+0.42 | 75.0+6.94 85.36+8.84
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Fig. 4. Organ distribution of ®In(OH); colloid in
change of the pH level by Nacl-NaOH
system.

Table 3. In vivo distribution studies of *"In(OH); as a liver scan agent
(10 min. after intravenous administration)

. % of dose in organs
P

Liver(range) Spleen(range) Kidney(range) Lung(range)
6.4 78. 4(74. 3~85.7) 5.309.2~0.7) 4.8(8.9~1.2) 5.3(7.7~0.5)
6.8 81. 6(76. 9~83. 4) 4.209.1~1.3) 4.1(8.4~1.6) 2. 4(6.9~0.7)
7.2 91.1(98.1~85.7) 1.5(2. 4~0.8) 0.8(1.5~0.2) 0.5(2. 4~0.0)
7.6 80. 5(77.7~83. 6) 4.9(8.8~2.1) 2.1(6.7~0.6) 3.8(7.6~1.1)
8.0 74.9(72. 2~84. 4) 6.7(9.8~3.2) 0. 4(2. 6~0.0) 4.3(8.9~0.2)
8.4 76.6(71.7~86.3) 3.7(9.2~1. 4) 1.1(5.2~0. 2) 7.9(11. 2~4.2)
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colloid & H# pH & && Zajsted FWBHIME v
v} &3} Zck(Table 3) (Fig. 4).

Bl pH 6.4l FFol 78 4%5(74. 3~85.7%)% =,
Boll 5.3% (9.2~0.7%)4 =z, Bl 4.8%(8.9~1.2%)
Qo Jiol 5.3%(7.7~0.5%)% . pH 6804 =
Brol  81.6%(76.9~83.4%)%A 3, Mo 4.2%(09.1~
1.3%)9 =, Bol 4.1%(8. 4~1.6%)Q 21, fficl 2. 4%
(6.9~0.7%)4 k. pH 7.2¢] 9ol Ffol 91.1%
(98.1~85.7%)%. 32, Mol 1.5%(2.4~0.8%)F 2, T
o 0.8%(1. 5~0.2%)9. 2.5, Hiol 0.5%(2. 4~0.0%)
At pH 7.6 A& 80.5%(77.1~83.6%)RQ =, Mol
Al A = 4.9%(8.8~2.1%)4. 2, BTy 2.1%(6.7~
0.6%)3 2.5, Mol 3.8%(7.6~1.1%)% . pH 8.0
A Bl 74.9%(72.2~84. 4%)9 2, B QA &=
6.725(9.8~3.295)9. 32, B+ 0.4%(2.6~0.0%)3 2
o, Bl & 4.3%(8.9~0.2)% %, pH 8.4 A% fF
ol 76.6%5(71.7~86.3%)3 5, el 3.7%(9.2~1.4%)
A=, Bl 1.1%(5 2~0.2%)9.20, Hfid 7.9%(11.2
~4.2%)A .
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Table 4. Organ distribution of the non-filtered !**In
(OH); colloid as a liver scan agent

(10 min. after intravenous administration)

% of admint-

Organ stered dose Range
Liver 9.1 98.1~85.7
Spleen 1.5 2.4~ 0.8
Kidney 0.8 1.5~ 0.2
Heart 0.2 0.7~ 0.0
Lung 0.5 2.4~ 0.0
Muscle 0.1 0.7~ 0.0
Bone 0.2 0.9~ 0.0
Blood 0.7 0.9~ 0.2
Thyroid » 0.0 . 0.2~-0.0
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Fig. 5. Organ distribution of the non-filtcred 3™In
(OH); colloid as a liver scan agent.
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Fig. 6. Organ distribution of the filtered !"*"In (OH),
colloid as a liver scan agent.
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Ha, BES AT T, o, M 85 B nh R R
R SelE EEhEel 7\":““ HEed, 4~5.5u9
fine filter o] "In(OH; colloid & Ak o shat F-of
Fol st Aol 9ol A £(Table 5), Foll4l. 9%(62. 3~

'34.1%), Mol 4.39%(13.2~0. 4%, Bol 13.1%(22. 6~

4.9%), LBkl 4.3%(9. 6~0.2%), fitiel 13. 295(18. 3~
6.29%), el 1.0%5(6.3~0.3%), BEA 0.99%(2 6~
0.3%), mudol 18.695(26. 2~6.7%) 2 Biklzel 0.8%
(8.2~0.0%) 2 non-filtered group o} itshe} 433 c}
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Table 5. Organ distribution of the filtered '**"In
(OH); colloid as a liver scan agent
(10 min. after intravenous administration)

Ogon | %0 3G | Renee
Liver 4.9 62.3~34.1
Spleen 4.3 13.2~ 0.4
Kidney 13.1 22.6~ 4.9
Heart 4.3 9.6~ 0.2
Lung 13.2 18.3~ 6.2
Mauscle 1.0 6.3~ 0.3
Bone 0.9 2.6~ 0.3
Blood 18.6 26.2~ 6.7
Thyroid 0.8 8.2~ 0.0

€ 3% 2o F95. FERFE 5 1/28 EoE
Hdor, BERSS FET 27 ddet, B 13.1%,
Faol 13.29 S o2 FEdA B3 %, £3 blood pool
of 18. 6% & [LEsy Bl AFE 2 ddrh olE4~5.5
A=Y filter 2AE ol BHUL £58 2 594 &
= 130A LTS 2719 BEMR WUInol Bol ERE R
st 42 F4d.

! 1 2 3 4 5 6 7 8

Fig. 7. Changes of *"In activity according to the
eluted fraction.
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o] 917 wlFol Stern F-&% 138no] 0.02% AT
A o] & o7k Akstdrt. FAdd 10mCig) 137In of
E 2uCipITY] ¥8no)l 2 A RAHFHFRESY
1/150] s = Eolw}. ® = generator o A i T}
#H= = HCl 9 pHel weba] 500 o] FiHEo] e
o 18n o] &gz Aot B Gilette 52 NEN
i B E AFE3ke) 0.01 N HCI % 5% &3t methyl

anion exchange resin
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ethyl ketone & AH&3te] 197In & >00% & HHIHI
Al HRLE AL = 0.1INHCIHe 2 84~
86%¢ "**In¢ AUctzE §t.¥

Stern £&9 <k 74%9] 3™Ino] & 8~10miolA
Qoj Atz g vste FEEN Afls AL 8
ml Fol 89.36%% 4¢ 4 AR+t

Gastronovo S%¥¢] ¢j#5 HCl£9o] 0.04~0.06 N
of Qlo] A= 1s=In pypas] &l fA¥UR 2t
glon] t}ul 1%Sn o] generator & ¥ 9] 2] & 0.05
Nql A% 0.06NQl Agurt Atz sjgler FHE
E9 AAz Ze APt = elusiondH HCIY
volume & Affo] #Bisl: volume & A A 371 3
A A Lo ol Wae 3~4mlE Wz A YL
= elute & Ht3to] scan il colloid BliEel FRASHE A
o) gmpyel et REIAAG. Y 2t FHE) AT
U.C. iit2] generatoro] | #s 10mCi generator o] 4
= A4S 2mlo A kg 86.0%7F &4 W&z, =
S 2mlel A 5.3%7 &2 g =z, 25mCi generator
JdAE AL 2mldA 88.1%, FAAY 2mldAE
2.1%7 weldezd 288 AL 4mlolA # 0%
LLESl E#ik4iEe] generator 288 Wil i}, ol
of $iste] HKEL o1x NEN jit#e] generatore] 28
o] demz o A9 #EJ WEMY Hikel = o
& AdA S WEE WEY & 9.

Indium {E&4ol A3 ke st AL o7 &
AA g= Adojr) 8100 Stern® Fo E7 4 A4A
£ A48 In(OH): & BHEYE 9& =744 L 3mg/
kg R AA Yol AE 16 mg/kgol H/f> BRI
Estgct. olE s1&e indium {LAHt A3 A4
¥ BES Yz KBSl FARA 1~14 Hilel
Eryod, FEGGE A ke HBmit #t=

“H 80%A= s+FR)el A% A% W R F(tubular
necrosis) & HEEZ FA4E Exz Agckn A
60~70kg 1 ABFIFC) QAL ol T N EipS
7 %o Hlshe} 1/1,000~1/10,000 =2 &l 10 pg o
indium & BEKAD FR2EAE A ZE AR
#ass] ] o Fol ™n9 FA3Eo] carrier 24
stable indium & BE&E WE A= F7AE &3
g Aol ¥
- %% carrier indium & elute %o ~30~40X1073ug/
mlo]7] = o 12 /JEp#pel Slel Aol FIEE(LDs)
3~16mg/kgo] ¥l3wl A#E B scanol H4fSHE B
4~6 nanogram/kg & HEFZ—% HA G Al
o}, #EEL KR A= Ao 150 ug/ke
ey & FiEsded REARBENeR ofFd M

= 2AF 4 g9t o Ee Al el A HF scan
o) AgstE & # 10,000 f52) Bl Al

BF scan f§ 137In-colloid & M3l W& 8 7A
2 s = Qlch. 71215161819 Stern ¥ Goodwin'®
2 ¢ MB[CP o] carrier 24 stable indium & ~30
~40X10 % ug In***/ml 7} A Y=, indium 9 1 mol
% citrate & 2mol 8] HEE Hslte o] BAWE Na
OH = A pH7 7~80] = A Afist=z o] & 15 psi 20
S RERESIQZ, £ f7]o] carrier 24 In*** Al
o] Fet***2 A7t & 4= 9or, KEMEA dextran
% gelatin & A4E F= otz W|EFI ). o5
o W&o ety BHRRAA BHE 10 Fike] ~80%
7t fFol MMl =, 3% LIT7F Mk, B R R b,
Bl & ~2%7te] F%c= 334

Tanno £-&19 carrier 24 In*** BB =& Fet** 9}
Int*+ g BAY ARtE Fertt Ko 2 A7she 2o
fFscan o2t oS & RS 4& + 4= 3o
Fe*10ug/ml & A 713t NaOHE pH7} 4 0~4.5%
=& Agsdcz @ 2 FEES ERA A%
W ol & FHke FA—REe A EE ¢ 5 AR
t}. U.C.9] Technical Data Sheet!'%s] €}3l%l NaClz
A SEEBAMASG} 22 NaCl F59) " InCls $4 ol
#EM 2 A gelatin ¢ ¥ 0.5N NaOH E_X‘] pHE A
2o 52 & & ZBRpHE 0.025N NaOH=2A 7.2
2 gae A% A4 o st o] Kk B
Re EE 94 T M 2o fFd 911%4% £R
= th(Table 3). 113%In & E4HEH0)7 WA Eol gene
rator 1 A elute 3t7] 71A 9 WBRRZC] 4 FAH=
2 BEe BYvhE Aol HEel .

Adatepe ¥ Potchen” S& HEZNA BHHA ¢E
4 9 2o MESFIAE ST HEE BRI 4
3}e] Zz pHo il W= colloid 9 79 BME
& SAs F& M A= o

g1 0.05N HCI (pH 1.5)2 A generator & FBAA
d¢ Wi 8mlel 1mg gelatin g 4ol EELA
sodium phosphate buffer 24 pH 3.51 3w 100 mp
Ax9] colloid 2 5 o] & FFscan Bo2 REETH 2,
F—aA 3ol pHE 6.002 FAGHtA 1x4=9
colloid 7} o] o] & Mscano] WP Pz, pH 2 40l
A 100~500 mp B =9} colloid &A] 58 scan o] LS
gosl, pH 84 10~80 ¢ & colloid 7} H}sdte] o]
% B scano] stz vk, = o] £ elute HER
9 pH7l 1.4~1.824 ol & EEBEST Moy
T BEEAS 87 dFel £Xmhe] REFE o £
= 2.2 blood pool scan of R P AF scan B BEA
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Bl glelA & HEEA e pHI 352 ¥4
$ed A Agg Aol EFelH, Stern'®w o]Zlo] xt
F2 Holgtm BPdz glrk. FEHEE T2 o] F
o] A 3te] TSI o REMZA S gelatin FHE
A sty ek o]& colloid & #HERNA BESF 6
BSAY scan & T3] ) Fo FABAA & G
= Y Ages scan yF = HES = 824 X
k. Y EER scan o)A B FECl FEEE
AL colloid & 77 FAA &
24 ERATGn B3, ofF AL 3 BT 2
52 {8h3tle] 13"In generator ol A i Yok
vH 1.5 HCl9] %®< chromatography 2 ZA}lsle]
Msaln o] BER R Inttt o] WEERA FEslz d&E
‘&gkel. webA cation exchanger & o] FEE SRSt
= £%&& pH 3.52 2234 BEMT 279 BH—#&
< #dted, ol & AA Hscanol ALFo2A EHM
o QoA BEe) WEAC] WA A& AL A2T & 9
Rz, BEFY 279 colloid & FWBSIEH £ BFRA
Hges dogs 77 JldE e vejh. BEAR
FAAA pH Aol 2 A7)l 4 &L FAE9 incu-
‘bation time, {BEE, A AT, colloid & coating &2
EEEY ZEA AL pHY A$AY BHG 4
FE FA F¢o-
°]"’f‘77}1] Wl A 714 F3d fHAaL pHot #od
< BHERCl = pH7} EolAlof wet & BEY #
ﬁ%l"%t Holrt,

-visualization o] & &

® @

138n-15"In generator o] BWEEEHKS 3 AAA
WhInCly & Bt ol2¥E o8 arle BEHRE
whEel BSten, = 29 KRBRSAE AT FozA
%4 2L e A9

D B InFRAA o8 2718 BERE W=t o
+ pHY #fie] 714 8% BTl B m pool
o) scan il BES pH 1.701A My 1gm® 7.1% =
7% E%2, FF scan i IBE-E pH 3.5 A ol 88.4%
2 M4 w%kor, Mscan i BEL pH 6,064 Bl
3.07%2A 743 Egow, Miscan B BELS pH 11.0
A gm¥E 85.36%2 fiol A Egtch. §Fscan B B
B} Wscan i BHEE 2T o] ol Addy A
7t FA B ge] s Ao,

(2) NaCl-NaOH system © 24 85 FF scan i B
B & pHoF 7,200 4 B0 74 ggted, o
ARG @AY & Fe YolAE R i
ARd g & 4 Y.

(3) Scan A colloid & 2%t =&z Fo] filtration
e AL 239 4 g€ ¢ ¥ AQH

(4) "38n-13"In generator off A #HE o] )2 & 13%In
9 activity & A% 4.0mlFel] 90%LL L] TF= o 9]
or, 53 2 ZAAE AE 2.0ml Fo] 86.0~88.1%
7 2 ¢ ¢ F A+,

(5) Colloid Rl #eld = HFZAY
time, €%, 7| A4 A3 € colloid 9 coating-&
Erd 23L& ok it

incubation

Gk 30 e SRl ol BAA FEI A HatE
B ERE Rk o 3£ i BAstE wteldh)
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