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Characteristics of Radiopharmaceutical
Delivered from *™Tc-DTPA
in the Technegas Generator

Michiko Dohi", Etsuo Moriya", Yutaka Mori",
Kenji Kawakami' and Yukio Yoshizawa?

#»Tc-DTPA aerosol permeates the alveolar membrane by
an intercellular pathway. Measurement of the clearance rate
of “"Tc-DTPA aerosol is useful for assessing injury of the
lung epithelium.

Pertechnegas (P-gas) is also used to assess epithelial per-
meability, but its clearance is too rapid to evaluate lung
epithelial permeability. The aims of this study were first to
generate " Tc-DTPA fine aerosol (D-gas), second to char-
acterize D-gas by radiochromatography and an in vivo study
in the rat, and third to investigate the clinical significance
of D-gas in comparison with ®"Tc-DTPA aerosol and P-gas.
We generated D-gas in a chamber with an atmosphere of 3
% oxygen and 97% argon inside the Technegas Generator.

The clearance half-time of D-gas was 19.8 £ 4.0 min in
eight normal non-smoker subjects, 12.0 + 2.8min in four
smoker subjects, and 31 * 11.2 min in three with idiopathic
interstitial pneumonia (IIP).

In radiochromatography, the development of D-gas was
the same as that of P-gas and different from that of **"Tc-
DTPA solution.

In the in vivo study using a rat, the distribution of intra-
venously injected D-gas solution was the same as that of
#mTcOq, but different from that of *Tc-DTPA solution.

These results suggest that ™ Tc-DTPA separates to free
#"TcOq” in the chamber of the Technegas Generator and that
D-gas behaves in the same manner as P-gas.

In conclusion, D-gas has no clinical significance for the
assessment of epithelial permeability.
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Fig.1 A normal case (smoker). Posterior view
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(A)Ventilation image at one minute after inhalation of *™Tc-pertechnegas. Tracer distributes to the peripheral lung field.
(B)Ventilation image at 10 minutes after inhalation of pertechnegas
(C)Ventilation image at one minute after inhalation of ®*"Tc-DTPA fine particles. Distribution of this tracer is same as

that of *"Tc-pertechnegas

(D)Ventilation image at 10 minutes after inhalation of **™Tc-DTPA fine particles
(E)Ventilation image at one minute after inhalation of *"Tc-DTPA aerosol. Multiple hot spots were seen in the central

airway

(F)Ventilation image at 10 minutes after inhalation of ®"Tc-DTPA aerosol. Clearance half time (T1/2)of three agents

was 7.8 and 12 min respectively
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Fig.2 Clearance time of *"Tc-DTPA fine particles in normal non-
smoker cases (left), normal smoker cases (middle)and idiopathic
interstitial pneumcnia (IIP) (right). Clearance was accelerated in
smoker cases and delayed in IIP in comparison with the normal
non-smoker subjects.

Fig.3 Clearance time of ®"Tc-DTPA fine particles (left), #™Tc-
pertechnegas (center)and *"Tc-DTPA aerosol (right)in the up-
per and lower lung fields. All of these three agents showed a ten-
dency of faster clearance in the upper lung field, although there
was no significant difference statistically.

Origin —» -

Pertech  DTPA

DTPA DTPA

Fig.4 Radiochromatography of *™Tc-
pertechnetate, *"Tc-DTPA fine particle
and *"Tc-DTPA saline.

Development of *"Tc-DTPA fine par-

QOrigin

1 [ I - | 9om’ -

gas fine fine saline ticle by PB'S was same as that of *"Tc¢

arlick articlo pertechnetate, but development by ac-

PBSp P " etone showed different result between
cetone

*mTc-DTPA fine particle and " Te-
DTPA saline.
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Fig.513 7 v MIZBIT 52 "Tc-DTPARK T
(Fig.5 (right)) £*"TcO4 (Fig.5 (left) ) DRAE)
g THDH. WEE SHRE, B, BEbICER
FHROFBEOER % L o Tz, —H"Te-
DTPAEFK TIXBF~DERATE {, FIRIR,
HAOMFEIIFED 2 A - 72 (Fig.6). F72Ar 100
% T T¥"Tc-DTPA % ki ¥k L 72 bt i BESE
dn RN R IR R 32 72 (Fig.7).

*eH

Fig.6 Distribution
of intravenously
injected *™Tc-
DTPA solution in
rat. Prominent ac-
cumulations was
seen in kidneys.

ER8E 1 H25H

THEEET 4% 51

left right
Fig.5 Distribution of ®*™Tc-pertechne gas (left)and **™Tc-DTPA fine particles (right)
after intravenous injections in rat. Both tracers accumulated in the thyroid gland,
stomach and urinary bladder.

Fig.7 Distribution of
¥mTc-DTPA fine par-
ticles atmosphere of in
rat. This tracer was 14 :
generated in a cham- i £ =
ber with an atmo- ~~
sphere of 100% argon 7
inside the Technegas

Generator. This tracer

concentrated in the

liver and spleen.
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