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A Kit System of the Preparation of Indium-11¥=In EDTA and its Application for Brain Scanning

Kazuo Uemura, Keiki Tanno, Koichi Yamaguchi, Hiroshi Takahashi
Division of Radiology, Research Institute of Brain and Blood Vessels, Akita, JAPAN

A disadvantage of the use of 113=In for brain scanning was that the product of the generator could not
be used directly as in the =Tc pertechnetate. To avoid this disadvantage, a simplified method, ‘Kit
system’, for preparation of 18nIn EDTA was developed, and 35mIn EDTA (Etylenediaminetetraacetic
acid) prepared by this system was tested chemically and clinically.

1. The Kit system was prepared carefully to avoid the insoluble HemIn.Fe(OH), (Fig. 2. 3).
It consisted of two vials, Kit A and Kit B.

The Kit A contained 1 mg of FeCl,.6H,0 and 0.04 N HCI 0.3 ml.

The Kit B, 2 mg of EDTA.2Na.2H,0, 1 ml of 0.2 N NaOH and 0.5 ml of 1/5 M CH;COONa.

Practical preparation method of 11¥m[n EDTA with. this Kit system was described in Fig. 4.

In the first step, about 5 ml of 13»In was eluted into Kit A vial from 1138n-18n]n Generator with 0.04

N hydrochloric acid.

Second step, 5 ml of mixture of Kit A reagent and 1%33In elute was aspirated by a disporsable syringe.

The third step, aspirated solution in a syringe was put into the Kit B vial and mixed with its reagent
rapidly.

The 13=In EDTA was prepared in only 3 steps, all processes were carried in closed, aseptic state very
easily.

Chromatographic pattern of this product was shown in Fig. 5.

2. Over 350 brain scannings using *¥=In EDTA, which was prepared by this system, have been
performed without untoward effects.

The results of brain scanning of brain tumor patients were described in Table 1 and 2.

Each scan was performed 15 min after intravenous injection of 10-15m(i of 118mIn EDTA, using 5
crystal dual detector scanner (Toshiba universal scanner). Thirty two cases (88.99%,) of 36 brain tumor
cases were diagnosed correctly. In all cases, the scans seemed to be equivalent in appearance compared

with aam pertechnetate scans.
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Fig. 1. Elution characteristics of 50 mCi calumn
(Philips Diipher) with 0.04N HCL
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Fig. 2, Titration curves of '*mIn elute contained
2mg of EDTA-2Na. 2H,0 and 1-3mg of
FeClL,6H,O with 0.2N NaOH.
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Fig. I3. Buffer effect of CII,COONa on the '*mIp-
EDTA solution.
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1. About 5Sml of '*mIn is eluted into the Kit A vial.

2. 5ml of mixture of Kit A reagent and "mIn elute is aspirated by disposable syringe.

3. Aspirated solution is mixed with Kit B reagent rapidly. The ''*mIn-EDTA preparation
is finished in a few minutes.

Fig. 4. The preparation method of '“mIn-EDTA using our Kit system,
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Table 1. Summary of diagnostic accuracy of the

brain scanning with '**mIn-EDTA obtai-
ned from 36 brain tumor patients.

Histology of Tumor l Total ‘ Positive scans
| Glioma I
Glioblastoma

Astrocytoma

Mudulloblastoma

Meningioma

Ependymoma

Pinealoma
Pituitary Adenoma

Craniopharyngioma

Haemangioblastoma

b= o U] =] =2 =] G0l 00
o=l = =<3|—=|wua|=

Metastatic Tumor

Histology Unverified

Thalamic Tumor 1
Pons Tumor 0

36 32 (88.9%)

g

3648 D IRIESHEE G 2 Bl FR & 1T TR
WO A XTIk, ABFH2INIRELHh
Tuigo,

ZRESLRIF IR BRI A, AF « VERE
e, BIBTcPRiEE % SRS Ok b, Glioblas-
toma multiforme, Meningioma, Metastatic Brain
Tumor Fc4 < HZbhic.

Glioblastoma rfr, [afh &5 S huic 1 v
BE L, ERESCEREH 5 fopvbh, FHRCX
DHER X hic B TH B AL, MEE T, Tumor stain
Ai—f o Glioblastoma (3 X HE[ET Teh 2T iER
ThDH. AENEEEIAF « wEHET LIS, BE

HRE SR RESME H31E H2H

T & E S hute,

Pituitary Adenoma (3.5 &Gl TR L1 T
W AR EADIL ARSI DiXoE b Lichlo i
THOHTHH S (GEFI1).

Astrocytoma 5 {f|hF4l7 © &R 3 Filic Cyst o
WBEEB X hteht, AF & v Tik Cyst AR
4y TR Cold 7pfgpik b, T HIIICHR L
T Solid Tumor ¥ 1 b Cyst HHCR I 534 ¢ B
DEBEVHEWEREOTVA,

Table 2% [E#FE43AL & Scann B OB

Table 2. Results of brain scan based on the site
of neoplastic lesions.

: Site of Tumor ‘ Total Positive scans (%)
Cerebral 12 12 ( 100%)
Deep midline 11 i 10 ¢ 919%) R
Base 8 7T ( 88%)
Infratentential | 5 | 3¢ 60%)

BERLICLDOTH S,

‘Cerebral’ L IEHEY & THEIEHTE 0 F
e RIdHEIR A R L, Z O T 100% obiR
i Lic, KIMIEREH T 111060, R
Uk 8 Bk 7 B B R @, KR olE
BT 5 Gilrh 3 Pl o 2 BEM: & Hhutc (Case
2y

KT etk TH ot fERIE, 1460k Pons Tu-
mor ffie> 1 FliL/\ e Haemangioblastoma ¢
HcH ot

RS DEAERER ORECLDhS S O
LIER UEA 2 E 2 TR & Bhh 2991,

il o 5ipl e *¥"Tc pertechnetate - H8m]p.
EDTA offizZ# F\ T Scan L Txhichs, ek
ABARATEDS L EFZ TRVA, BIAEL L
B IR IR~ DB 2 BT, G0
& Hyrt-fehote, Fhie, "=In-EDTA of
LD OMSIEEI K E WD, BRIEEOBRES
2 lF| e X 5 wiBbhic,

3—3 EIfEA

261472 35045l DIEA % + v H AT IRl
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Fig. 6. Case 1. Brain scintigram of pituitary
adenoma’s patient.
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Fig. 7. Case 2. Brain scintigram of meningioma
at posterior fossa.
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lethal dosis |34¢7E T 3 mg/kg, <7 A Tlemg/kg &
W51 Ll Milking ik b b Hdm]n
1t carrier free =, 1mCi 24b o In g% 0.1
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¥ X e 1eIn-EDTA o H:{kN TOTEIC
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DTPA ¥4k 304 CH20, "*»In-EDTA (343
R UEEZH LTWAY, BnInF v — D= YA
Ependymoma T ¢ Tumor/Brain Ratio 119mTcO”
> 28Hg chlormerodrin L D &<, 1817 Albumin
WLV B X5 ThD. ThER 1 OES
T4tk O'Mara (3 ¥ In-EDTA, ¥aTcO,~
It Extra cellular i@ k8423045 LTk b, **Hg
chlormerodrin T3 Intracellular ~®D43Af % 23 7s
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wmln % L — TR OREBORT, HH
BEOBRGRNS T BEARD .
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Table 3. Comparison of physical characteristics
and absorbed dose upon '*®In-DTFPA
and #*mTcO,.

N
charcierities weln | e
" Half life 1.65 Hr. £ Hr.
Half life of parent 118 Days 2.7 Days
y-emission 0.393 MeV. 0.140 MeV.
[3-emission (—) (=)
Detection efficiency
With Anger 19.5% 9024
camera (}/,’ Nal)
With2 in-thick Nal 30 9 10025
I oo d VS [ In-DTPA|  #=TcO,
Total body |70.09 rads 0.13 rads
Blood 0.34 0.5—0.47
Ovaries 0.27 0.16
Thyroid — 2.7
Stomach - 1.0 i
Kidney 0.60 S
5.1--6.0 1.5—2.9

Critical organ (bladder) |(lange bowel)

% 3 R TT2%, 6H§MTR2ZMBIL, 1H2—
3 @y Milking 2FE[EETH . 0 ¥ Te i
Himic WiRFTH D, Eich 7 A1250mCi
oL ONMEFIO L5 THS.

14 o Energy (I 1*In -T{%0.39 MeV k}t
AU E . OY, Anger %] Camera TI3, L,
B Nal Xtal #2056z s7cb™, D
B Te W~ VAR TH S, Fle, =Y
A — X% — ¢ Septal penetration DOEL b D H,
Lo R LT\ HZ585H, Fllmd=
Y 2 — 2T, FERTARREIOETE DK
% < fehoic,

HELDOF , b AT 4 THEE Ui ¥ In-ED
TA @ X BB~ v 7 7 ~ o, B
88.9% T, HEOWE LA~ BT ARER%
OO0 o b G BRI OfE,
B X ) ERH B ABHERE DR LRI
wird Lhichs, AER X 5 1" In-EDTA §H
BMoERARIFT TR RS LEbh5.

WRLE o RIS S S h it LT
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