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Abstract

9mTe Ferric Hydroxide Macroaggregates for Lung Perfusion Studies were prepared from home

made Na *mTcO, which was extracted by methyl ethyl ketone from low activity =Mo. Particle size

was in between 20 and 60g. Rabbit and human body tests gave excellent results.
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1. Intreduction

At present two radiopharmaceutical agents
are used for visualization of pulmonary blood
perfusion. The first and most widely used
agent is I macroaggregated serum albumin
(B1I-MAA). Iodine-131 decays with a half-life
of 8.05 days emitting p-particles and 264-KeV
r-ray of which abundance is 82%. The radia-
tion dose limits the maximum amount of ']
that can be given and a relatively long time.
is required for each lung scan.

More recently !"*»In ferric hydroxide part-
icles were introduced as a lung scanning agent.
The 390-KeV 7r-ray emission from !7In is
relatively difficult to collimate for use with
the gamma camera.

9mTc has the favorable physical characteri-
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stics of high photon yield, low radiation dose
and an easily collimated 140-KeV r-ray emiss-
ion. It decays with a half-life of 6 hrs.

As the lung scanning agent, the preparation
of #*»T¢ Ferric Hydroxide Macroaggregates
(®*nTc-Fe(OH);-MA) was recently reported
by Boyd et alV.

To utilize the advantages of *»Tc for lung
scanning, we have prepared °"Tc-lablled
Ferric Hydroxide Macroaggregates from *n7Tc
(**"TcO,~) which is produced by the extraction
method using methyl ethyl ketone® ¥ and the
discussion on the results is presented below.

2. Experiment

(1) Reagents
a) 248 mg FeSO, . TH,O dissolved in 50 ml
pyrogen-free water; added 1 ml of 5% H.SO.;
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stored under refrigeration.

b) 20 mg SnCl.. 2H;0 dissolved in 10 ml cold
pyrogen-free water; stored under refrigera-
tion.

¢) 10g gelatin dissolved in 100 ml cold py-
rogen-free water; heated in water bath at
85°C; sealed in 10 ml penicillin bottle; stored
under refrigeration.

d) 1 ml human serum albumin (250 mg/ml)
diluted with 24 ml cold pyrogen-free water;
stored under refrigeration.

e) 1ml of 4N NaOH diluted with 19 ml
pyrogen-free water to give 0. 2 N NaOH; stored
under refrigeration.

f) isotonio saline solution.

(2) Procedure

The 9%»Tc-pertechnetate in 4ml isotonic
saline solution was placed in a penicillin bottle
with a Teflon-coated magnet: 1ml FeSQ, (1mg
Fe?* per ml) and 0. 5 ml SnCl; solution (1.2 mg
Sn2* per ml) were added and the solutions were
then mixed on a magnetic stirrer. The pH of
the solution was raised to 6-7 by the rapid
addition of 0.2 N NaOH.

The suspension of green Fe(OH); was trans-
ferred into a centrifuge tube and spun for
1 minute at 2000 rpm. The supernate was
drawn off and discarded. The residue was
resuspended in 6 ml of isotonic saline, and the
mixure was centrifuged again for a further 1
minute at 2000 rpm. The supernate was
drawn off and discarded.

The residue was transferred in 7 ml saline
to a penicillin bottle to which was then added
2ml gelatin solution (10 wt. %) and 0.5ml
SnCl, solution (1.2mg Sn?* per ml). The final
pH of the solution was adjusted to pH 6.5-7.5
by the addition of 0.12ml of 0.2 N NaOH.
0.25 ml of the human serum albumin solution
(10 mg per ml) was added to the penicillin
bottle which was capped and sealed. The
penicillin bottle was autoclaved at 132°C for

6 minutes.

The bottle was then cooled under running
water, shaken vigorously to disperse the clump-
ed precipitate and was freezed in the re-
frigerator to improve the stability of solution
during the transportation. The same experi-
ment was performed at several pH ranges.

Radioactivity was checked with the A4zn-
jonization chamber with D. C. —~Amplifier (Rank

Nucleonics and Controls, England), the part-

icles were sized and numbered in a haemocy-
tometer grid using optical microscopy (Fig. 1D.
9nTc-Fe(OH)s-MA was injected into the
rabbit and human body (Fig. 2,3,4).
Free 9»TcO,~ content was determined by
the paper chromatography in 95% methanol.

Fig. 1. Photomicrographs of *"Tc-Fe (OH)s-
MA. Sizes are in the range of 20-60.

(small square is 50X<50.)

Fig. 2. Lung scintigraph for rabbit.
(Courtesy Seoul University Hospital )
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Table 1. Experimental data at several pH ranges
Activity of Activity of . Content of . .
pH range #mTcOs~ used \*"""‘Tc—Fe(OH)s—MA< Y&l‘;lsi free **"TcQy” Part1(cl§ size
(mCD | (mCi) f ° %) #
45 21 15 75 1.3 | 5—50
6—7 43 32 74 1.4 ‘ 20—60
9—10 34 25 74 15 | 30150
at pH 6-7.

A

Lung scan for racbit with *mTc-Fe
(OH)s-MA. (Courtesy Radiological Res-
earch Institute.)

Fig. 3.

The right lung scan for a man with®~
Te-Fe(OH)s-MA. (Courtesy Seonl Un-
iversity Hospital)

3. Results and Discussion

(1) Table 1. shows the yield,
free 97TcQ,~ and microscope observation at
several pH ranges.

Yield was over 74%; Particle size range
was 20-60y; Content of *#TcO,™ was less than
1.5%; Desired *»Tc-Fe(OH);-MA was formed

content of

Over pH 6-7, number of particles wes in-
creased but some of tke particles were larger
than 100 and below pH 6-7, numter of par-
ticles was decreased remarkably.

It is known that the particles of 20-60y are
excellent for perfusion scan, the smaller par-
ticles (<{10g) are accumulated into the liver
and the larger particles (C>100g) can not be
used.

(2) The stirring through the process and
cracking after centrifugation were important
to control the particle size below 100p.

(8) In order to get the desired particle size,
gelatin solution must be added with a homo-
geneous state. For this purpose, gelatin solution
must be warm and shaken before adding.

(4) Vigorous shaking after the autoclaving
and freezing in refrigerator were required to
prevent dissolution into free **»TcO,~ and floc-
culation.
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