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Iodine-123-labeled 4-(3-dimethylpropylamino )-7-iodoquinoline was evaluated
in nine patients. By using a specially designed dual-pinhole ocular collimator, it
was possible to obtain positive images at 2-6 hr for only 70% of the cases with

subsequently proven ocular melanomas.
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No single radiopharmaceutical, or therapeutic mo
dality, or combination of them, has proven very effective
in diagnosis or treatment of disseminated malignant
melanoma. Several chloroquine analogs labeled with
I-125 or 1-131 have been tested in animal models (1-6).
In patients, the detection of skin or ocular melanoma
with iodinated quinolines has met with limited success
(7-14). This class of compounds was chosen because of
a known melanotropic affinity and selective localization
in the pigmented structures of the eye (15,16). Beier-
waltes and colleagues (7,9) achieved encouraging results
with 4-(3-dimethylpropylamino)-7-[125I]iodoquinoline.
Two limitations were the physical properties of 1-125
(Ti/2 = 60.2 d, 7 = 35.5 keV), and the lack of satisfac
tory detection instrumentation.

Blanquet and co-workers were first successful in
imaging the eyes of man with ocular tumors: they uti
lized a gamma camera with a modified dual-pinhole
collimator and a poorly characterized I-131-labeled
quinoline analog (11-13).

We have used high-purity 1-123and are summarizing
our experiences with 4-(3-dimethylpropylamino)-7-
[I23l]iodoquinoline administered to nine patients having

confirmed ocular melanoma (3).

METHODS

Radiopharmaceutical preparation. Iodine-123, con
taining 0.8 Â±0.1%1-124 at time of use, was recovered
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as iodide by the previously described methods (17). The
I23J- was transferred into a reaction ampoule containing

20 n\ of a 50 mg/ml solution of nonradioactive 4-(3-
dimethylpropylamino)-7-iodoquinoline in cone. H3PO4.
The reaction vessel was flushed with N2, evacuated, and
sealed, then immersed in an oil bath at 190-200Â°Cfor

a nominal 0.5 hr. The contents were transferred with 0.3
ml of sterile H2O to a centrifuge tube. Sodium hydroxide
(6.25 M, 125 p\) was added and the contents were ex
tracted twice with CHC13. The extracts were filtered
through glass wooland anhydrous NaaSC^. Ten p\ of the
CHC13 solution was used for quality control, and the
remainder was evaporated with N2-The preparation was
dissolved with 50 n\ of 0.1 M HC1, and 4 ml of isotonic
saline, USP 0.9%) were added. The pH ranged from 4
to 7. The solution was filtered through a 0.22-MMillipore
into a multi-injection vial and autoclaved at 121Â°Cfor

20 min. The specific activity of all preparations, which
were administered within 2 hr of formulation, was 0.10
Â±0.03 mCi/mg.

The P-32 uptake test was made 48 hr after adminis
tration of sodium[32P]phosphate.*

Quality control.The radiochemicalpurityof the final
product was monitored by thin-layer chromatography
(TLC) on silica gel using 20:20:1 ; mÃ©thylÃ¨nechloride/
acetonitrile/triethylamine. Hydrazine (0.05%) was used
to retard air oxidation. The TLC strip was air-dried,
immediately covered with cellophane, sectioned, and
assayed in a scintillation well counter. The Rf of I-
123-4- (3 -dimethylpropylamino)-7- [' 23I]iodoquinoline

was 0.40. Radioiodide appeared at the solvent front, and
was <0.5% of the total activity. Alternate TLC systems
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TABLE 1. IN VITRO DISTRIBUTION AND
UPTAKE OF 4-O-DIMETHYL-

AMINOPROPYLAMINO)-7-[12Sl]IODOQUINO-
LINE IN A PATIENT'S EYE AT 20 hr

AFTER POST-ORAL ADMINISTRATION*

Tissue
Relative

distribution^
Uptake

Melanoma (cell type:

mixed)

Choroid

Retina

Cornea

Lens

Iris

Sclera

1.00

0.58

0.39

0.51

0.55

0.44

0.45

~0.02

" The oral preparation was prepared by converting the

radiopharmaceutical to its bichloride to make it soluble in 100
ml of orange-flavored water containing 85 g of sucrose.

t Based on % /g wet weight of tissue.

* Percent of injected dose per gram of tumor. Total de

tailed dissection of individual component structures was not
possible. Roughly 20-50% of each structure other than

tumor was assayed.

are n-butanol/acetic acid/water (6:15:2.5), Rf = 0.45;
and methanol/triethylamine (40:1), Rf = 0.57.

The radionuclide purity was determined with a GeLi
detector and found to range around 0.8 Â±0.1%for all
preparations at the time of use.

The 4-(3-dimethylpropylamino)-7-iodoquinoline was
synthesized by the method of Counsel! et al. (Â¡8).
Chemical identity and purity were confirmed by agree
ment with reported analytical data. Production samples
were routinely sent to an independent laboratory for
sterility and apyrogenicity testing.

Patient selection. The patients were selected, with
proper consent, on the basis of standard ophthalmologic
examinations. The decision to enucleate a patient's eye

was based solely on the results of standard ophthalmic
diagnostic modalities, including the P-32 uptake test.
Oral administration was used for only the first patient,
in order to confirm uptake of the radiopharmaceutical
in the ocular melanoma of a patient previously scheduled
for enucleation. The tracer was administered i.v. to all
other patients.

INSTRUMENTATION

A gamma camera equipped with a specially fabricated
dual-pinhole collimator, provided with a restraining strap
to hold the patient's head in a stationary position, was

used for imaging (19). The P-32 uptake test was deter
mined with a semiconductor eye probe.

RESULTS AND DISCUSSION

The first study was performed to compare the relative

distribution of 1-123 in the human eye, compared with
the results obtained for the Greene melanoma in the
Syrian hamster (3). The patient received an oral dose of
0.57 mCi of the radiopharmaceutical 20 hr before the
scheduled enucleation. The excised eye was dissected and
the various structures assayed for radioactivity as sum
marized in Table 1. The tumor-to-choroid ratio was
nearly 2:1. Uptake by the tumor was 0.02% dose/g. The
result was similar to the uptake in the animal model, and
was also comparable (20) to P-32 uptake data obtained

in humans.
The required dose for a successful image was 4.5 mCi.

This corresponded to a chemical dose of 40-50 mg,
which is 5-20% of the daily dose of chloroquine when it
is used as an antimalarial. The estimated absorbed ra
diation doses (rad/5.0 mCi) for a preparation containing
<0.8% I-124 as the major radionuclidic impurity were:
thyroid 2.23 (assuming 3.6% of the radioiodine went to
the organ), gonads 0.08, liver 0.03, eye with melanoma
0.05, and whole body 0.29. The average dose estimates
to the organs are based upon distribution data obtained
by i.p. administration to the Syrian hamster and calcu
lated using the MIRD scheme.

Figure 1 presents typical scintigrams of a patient's

eyes at 2 and 6 hr after i.v. administration. At 2 hr the

FIG. 1. Scintigrams obtained with dual-pinhole collimator following
i.v. administration of 4.5 mCi of 1-123 4-(3-dimethylpropylamino)-
7-[l-123]iodoquinoline to patient with ocular melanoma (arrow). RE

and LE refer to right and left eye, respectively.
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TABLE 2. DOUBLE-PINHOLE-COLLIMATOR IMAGES WITH 4-(3-DIMETHYLAMINOPROPYLAMINO)-7-[123l|-
IODOQUINOLINE AND P-32 UPTAKES IN PATIENTS WITH OCULARMELANOMAPatientMRLZMGJMJLJWADEEâ€¢

Treatedwith+

All positive.P-32

Imageuptake'+

241+
38181-I-

364+

235+
195400140iodine-

125 or cobalt-60.Tumor

size
(mm)7.5

X 7.5 X512
X14X615
X15X516
X16X612
X12X611X11X414

X 16 X1016
X 16X8(mm3)2808401125117686448422401568Cell

typeEpithelioidEpithelioidMixedâ€¢**â€¢

radioactivity was asymmetric, with more activity in the
eye with the tumor. At 6 hr there was a slight reduction
in the activity in the normal eye. Dynamic scintigrams
of both eyes at the time of injection gave symmetric
images. One week later, the patient's eye was enucleated

following the positive result of a P-32 uptake test. The
tumor cell type was predominantly epithelioid.

Table 2 summarizes the results obtained for eight
cases. The images were interpreted as positive if a focus
of increased activity was readily discernible. Positive
images were obtained for 70% of the histologically con
firmed tumors, and only for the smaller tumors. Either
tumor necrosis in large tumors, and/or hypervasculari-
zation, or an enhanced metabolic incorporation of the
iodinatcd quinoline analog in small tumors, can account
for the observations. The mechanism of localization of
quinolines in pigmented cells is uncertain. The patient

M.C.

population for this study is too small to establish whether
the positive result for small tumors is a general and
predictable observation, or is related to the degree of
pigmentation. Human mortality from ocular melanoma
has been shown to vary with the degree of pigmentation
(21,22). With the limited number of patients studied and
the relatively low specific activity used, it was not pos
sible to correlate uptake with the concentration of pig
ment or the number of binding sites.

The limited case data suggest that the uptake of 4-
(3-dimethylpropylamino)-7-[123I]iodoquinoline is

marginal, and that the background is too intense to
permit routine imaging of ocular tumors. The high
background is due in part to the high uptake by the brain.
The results of Fig. 2 were obtained with the gamma
camera and a medium-energy collimator. The uptakes
by the brain, anterior vascular regions, and the cavernous

123 I-DMQ

LAT POST
FIG. 2. Brain scintigrams of patient at 6 hr after i.v. administration of 5 mCi of 1-123 4-(3-dimethylpropylamino)-7-[l-123]iodoquino-

line.
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sinuses require the use of the special dual-pinhole colli-
mator in order to obtain a "positive" ocular image.

The efficacy for detection of choroidal melanoma with
the radiopharmaceutical and special instrumentation
was comparable to the usual success for imaging ma
lignant melanoma (24). In another study limited to
Ga-67 citrate, we (24) obtained comparable efficacy
(seven of 11 patients) when using a differential radio
activity monitor for simultaneously counting the Ga-67
radioactivity in each eye. We have not been able to study
both the Ga-67 and 1-123 radiopharmaceuticals in the
same patient, but we conclude that 4-(3-dimethylpro-
pylamino)-7-[123I]iodoquinolinedoes not appear to offer
sufficient advantages over Ga-67 to merit a recom
mendation for its routine diagnostic use. The effort and
expense that 4-(3-dimethyIpropyIamino)-7-[l23I]iodo-

quinoline involvesare also drawbacks. Possibly emission
tomography would aid in distinguishing the ocular from
brain radioactivity.

We suggest that the C-13-labeled compound merits
exploration for imaging with NMR. This would elimi
nate the high radiation dose (25) to the patient, and re
sult in images with higher resolution if the uptake is
sufficient. The background activity resulting from 4-
(3-dimethylpropylamino)-7-[123I]iodoquinoline, ad

ministered orally, decreased after a period of several days
(2). Ocular melanoma is a slowlygrowing cancer, so that
specificity might be higher if the patient receives the
C-13 compound over a period of a week or more and
imaging is attempted much later.

Obtaining confirmatory data on a patient population
is very slow, due to the limited number of cases and the
time course of diagnosis, treatment, and eventualâ€”if
necessaryâ€”enucleation.

' Squibb.
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Erratum
In the article entitled, "Lung Clearance Mechanisms in Obstructive Airways Disease," Vol. 25, April 1984, pp. 447-454, Figure

2 was printed incorrectly. It is correct as shown below:

4-38 6 ee 7-38

9 ee 10-30 12:86

*â€¢<3* y
13=30 15 ee 16=30

HIN.SEC 70 H 5298001-88

HIN 70 H 529000l-

FIG. 2. Top: One-min images, starting from indicated times after
radioaerosol inhalation (earlier phase), in 70-yr-old man with pul

monary emphysema and history of recurrent infections. Note shot
of radioactivity gradually migrating from right bronchus into left.
(Right lung is toward viewer's left.) Below left lung is swallowed

radioactivity in stomach. Here image color code was normalized
to peak activity detected. In actual radioaerosol inhalation lung
cinescintigraphy, each 10-sec frame is transformed to cine mode

to allow visual evaluation of dynamic mucus transportation and lung
clearance. Bottom: Still images (later phase) from same patient.
Cough occurred at 97 min, and radioactivity was pushed cephalad.
At 98 min some radioactivity was swallowed into stomach where
radioactivity again increased. Shuttle motions of radioactivity per
sisted between right and left bronchi after coughing subsided.
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