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Studies on the Preparation of **"T¢ Labelled Human Albumin
Microsphere for Lung Scintigraphy

Kyung Bae Park, Ph.D, Ok Doo Awh, Ph.D. and Jae Rok Kim, Ph.D.

Reactor Radioisotope Department, Korea Advanced Energy Research Institute, Seoul, Korea

In order to develop technetium-99m-labelled human albumin microsphere (HAM) for lung scintigra-
phy, various experimemts such as preparation and fractionation of HAM, establishment of optimal
labelling conditions, determination of radiochemical purity, stability test and biodistribution of

™ Tec-HAM were carried out.

HAM was prepared from the suspension of 1 ml aqueous human serum albumin (25%) in 130 ml of

olive oil at 130~135°

with vigorous stirring. The resulting HAM was fractionated with microsieve

to get the desired particle size (15~50 x) and autoclaved for sterilizaiton. The HAM particles were
treated with stannous chloride and the pH of the suspension was adjusted to 3.0~3.5 with phosphate
buffer. After freeze-drying the contents of single reaction vial containing 5 mg of HAM and 0.2 mg
of SnCl, it was reacted with Na*™TcQ,. The labelling yield was higher than 99.5% and the stability
of ¥"Tc-HAM was high enough to maintain 99.1% of radiochemical purity up to 24 hours. Lung and
liver uptake in mice was found to be 94% and 0.9%, respectively. Excellent rabbit and human lung

scans were also obtained.
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Spectrometer, Baird Atomic
y-Camera: ZLC 3700S BASICAM, Siemens

pH meter: Microprocessor %3 digital3, Orion

y-counter: Polyspec Research
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Stirrer: Talboys T-Line, Model 8596-A10

Sonic Dismembrator: Fisher, Model 300

Stannous chloride: 99.9%, Fisher

Human serum albumin (HSA): 25% 4§}, &4} 4}
Instant thin layer chromatograph (ITLC)3, silica
gel (1X20 cm) =+ silisic acid (1 X20 cm), Gelman
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25 % HSA 1 ml

\Olive 0il 130 ml

l heating, stirring (2,000 rpm)
(r.t, - 135 °C)

l Centrifugation
‘H AM §-70 N
l washing with ether
sonification, filtration, drying

suspension in water + Tween 80 (0.5 %)

fractionation by decantation & seiving

I}

{

l sonification
l (53 J)

l

freeze drying

HAMI15 ~- 50 » 250,000 ~ 300,000

particles/mg HSA

Particle Distribution ; 15 »: 15 %
15 - 50 J: 80 %
50 ~ 70 M: 5 %

Scheme 1. A schematic representation of the preparation of human
albumin microsphere (HAM) established in this study.
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Photo 1.  Preparation of human albumin microsphere
(HAM) before fractionation, The small square 135~140CA = A 4d dazx A
is 100 x 100 pm?,
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Photo 2. HAM after fractionation by combined sieving and soniticat-
ion in the presence of Tween-80.

Photo 3.  Marcroaggregated albumin (MAA) obtained from Amersh-
am, England. The small square is 100 x 100 zm?,
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Typical scintiphoto of rabbit at 10 min after
1.V. administration of ** MTc-HAM,

Photo 4,
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Typical scintiphoto of human at 15 min.
after 1.V. administration of ** MTc-HAM.

Table 1. Labelling of Human Albumin Mlcrosphere
{HAM) with Sodium Pertechnetate (Na™™
Tco,)?
Amounts of Amounts of Labelling yieldb
HAM/vial (mg)  SnCl, /vial (mg) (%)
2.5 0.1 90.1
5.0 0.1 98.3
10 0.1 98.5
2.5 0.15 97.3
5.0 0.15 99.6
10.0 0.15 99.5
2.5 0.2 97.5
5.0 0.2 99.6
10.0 0.2 99.5

a. Lyophilized HAM vial (pH 3.2-—3.5) was labelled

with 2 mi of Na®°™ TcO, (5 mCi)
b. Determined by radio-ITLC
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Table 2. Influence of pH on the Labelling Yield of
#MTeHAMZ
pH Labelling Yield® (%)
2.0 97.2
3.0 99.5
3.5 99.5
4.0 95.6
6.0 80.4

a. Five mg of HAM was labelled with 2 ml of Na®°™
TcO, (5 mCi) in the presence of 0.15 mg of SnCl,
b. Determined by radjo-ITLC.

Table 3. Variation of Radiochemical Purity of By,
HAM with Storage Time?

Eractions Storage time at room temperature

10min 1h 3h 6h 24h

®MTc.HAM  99.5% 99.5% 99.3% 99.3% 99.0%
PMTC0, 0 0 0 0 0
#MiTe,b 1 1 1 1 1

a. Deteruined by radio-ITLC
b. Identified after separation from ®™ Tc-HAM by
centrifugation.
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Table 4. Organ Distribution of ™ Tc-HAM in Mice?

Organs Raziclgl;:::)tlv:ty Org(z‘sz gg;:)brgr?)nb
Liver 2,496 0.9

Lung 260,492 94.5

Spleen 432 0.06
Kidney 1,300 0.47

Heart 341 0.12
Stomach 432 0.15
Carcase 10,290 3.73

a. Ten minutes after administration
b. Mean concentration (% dose/organ) in three mice
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