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ABSTRACT

An improved and simple radiopharmaceuticals production

technique for radioiodination of w-(Br) fatty acids (w-Br

or I-(CH ) CO-H, where n= 16 to 17 with radioiodine for

myocardial imaging study is described. The technique of

production reported here based on non-isotopic exchange

reaction between the inactive halogenated fatty acids and
131lyophilized ethanolic solution of Na I (previously

dispensed in 0.05 M NaOH solution) at 80°C within 3 0 rain, in

super-dry ethanol (dehydrated and redistilled at 78.5 to

80°C over nitrobenzene b.p. 208 to 212°C) . Although there

are considerable radiochemical yield % have been obtained on

using a wide variety of organic solvents as non-isotopic

exchange media such as acetone, methyl ethyl ketone, benzene

as well as di-n-propyl ketone, we have observed certain

problems due to the evaporation of these solvents during the

process of purification. These problems completely avoided

by the initial dissolution of the reactants in dehydrated

ethyl alcohol which facilitate direct dispensing of the

final radioiodinated fatty in diluted human serum albumin

without any decomposition.

Basically, following the radioiodination process the

radioiodinated fatty acids ethanolic solution is passed
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through out an AgCl-impregnated filter to remove the

unreacted inorganic radioiodine (2 to 5%) . The final pure

solution (containing over 99.0% radioiodinated pure fatty

acid) is dispensed in human serum albumin (4%) and then

sterilized by passing it throughout 0.22 fim millipore

bacterial filter. The technique is being applied for the

radiopharmaceutical production of radioiodinated-phenyl long-

chain fatty acids such as iodophenoxy-, and iodobenzamido-

heptadecanoic acid.

INTRODUTION

Over the last 20 years radioiodinated long chain fatty
•ft

acids ([ I] FAs) have been established as one of the proper

radioactive compounds proposed to evaluate the myocardium

function (1, 2) . That is due to the major energy require-

ments for the myocardium are met by the oxidation of the

long-chain fatty acids on the myocardium regions to a degree

similar to that observed with natural long chain fatty acids

(3) . Consequently every myocardial disturbance caused

hypoxia and ischemia or other diffuse damage of myocardium

markedly influences the fatty acid uptake and metabolism

(4) . Therefore,the most extensively investigated agents of

this type of fatty acids are the terminal radioactive

I-labelled long-chain fatty acids (i.e.[w- I] iodo long

chain fatty acids) such as [w- I] iodohexadecondic acid and

[w- I] iodoheptadecanoic acids. Basically the main route

which have been used recently to incorporate radioactive

iodine nuclei into these halogenated fatty acids in the
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terminal position is the non-isotopic exchange reaction. On

this manner the aim of this work is to validate a new

reaction system suitable for the radiopharmaceutical prepara-

tion of radioiodinated [o>- I] iodohexadecanoic acid and

[u- I] heptadecanoic acid using super dry boiling ethyl

alcohol as a medium for the non-isotopic exchange reaction

rather than the other boiling organic solvents previously

used such as acetons (5), methyl-ethyl ketone (6) or methyl-

n-propyl ketone (7) , which are often used as solvents for

performing the non-isotopic exchange reaction between the

radioactive iodine as sodium iodide and the bromonated fatty

acids. It is found to be experimentally(7) that all of these

described solvents have several disadvantages: firstly, the

product must be purified from the degradation products as

well as non-reacted radioactive iodine by various chromato-

graphic methods, secondly, the solution must be evaporated

to dryness to remove even a very small amounts of these

organic solvents used, which if present inhibit the complete1

dispensing of the final product in the human serum albumin

solution, which currently used as a vehicle for the final

product. Therefore, using the super dry ethyl alcohol with

no-carrier added in the whole production process i.e.

radioiodination, purification and dispensing of the final

IFAs diminishes all of these disadvantages and also

simplifies the whole process. Also, bromohexadecanoic and

bromoheptadecanoic acids have been chosen as substrates due
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to that its myocardial fates are nearer to that of the

natural fatty acids and its C atoms chain length increase

the possibility of preparing convenient injectable solution,

which decreases with the increase of the number of C atoms

in the chain.

EXPERIMENTAL
Materials:

All chemical reagents used were of analytical purity

grade. Brominated long-chain fatty acids were obtained from

the Department of Chemistry, Kernforschungsanlage, Julich,

GmbH, Germany. Na131I (5 mCi/0.1 ml 0.05M NaOH sol. with no-

carrier added and reductant free (pH 8-9) was delivered from

Amersham England. All glass-ware and equipments were washed

by soap, rinsed with dist. Water, then rinsed with 10% HC1

and finally, rinsed with dist. water. Cleaned glass-ware was

drained, wrapped in aluminium foil and then allowed for

sterilization in hot-air oven at 190°C for 3 hr.

Super dry ethyl alcohol has been prepared from commer-

cial absolute alcohol according to the method described by

Lund and Bjerrum (8) upon the following reaction:

Mg + 2 C2H5OH — > Mg(OC2H5)2 + H2 (1)

Mg(OC2H5)2 + 2 H20 — > 2 C ^ O H + Mg(OH)2 (2)
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Then the redistilled alcohol is subjected for redistillation

from a little of 2,4,6-trinitro-benzoic acid to remove any

alkalinity, this acid has been chosen due to its high b.p.

(208 to 212°C) and from the other hand, it is not esterified

by alcohol, consequently no water is introduced into the

alcohol.

Lyophilized Na I for high specific activity products

has been prepared by diluting the Na I sol. (dispensed

previously in 0.05M NaOH) by abs. ethyl alcohol in a suitable

vials for lyophilization. This Na I alcoholic sol. was

subjected for freezing at -40°C and then introduced into the

freeze dryer, where the condenser was set at -60°C and

vacuum at 50-100 millitorr for 2 hr. Then the temperature

was set again at +5°C for 24 hr. Thin layer chromatography

(TLC) analysis were performed on Merck Silica gel-60

aluminium backed plates. Radiochemical yield % was then

determined by integration of the chromatogram peaks (by cut)

and calculated as the ratio of radioactivity of the

exchanged products to the total radioactivity on the plate

using a developing system consists of;

Dioxane : Chloroform : Acetic A.

50 : 49 : 1

where the Rf of
 1 3 1 I ~ « 0.0 ± 0.05

ill
and R f of [ I ] IFAS = 0.6 ± 0.05 (9)

15U



Method of Radioiodination of 16-bromohexadeconoic acid or

17-bromoheptadeconoic acid with Iodine-131:

2 ing of bromo fatty acids were dissolved in 1 ml of the

super dry ethyl alcohol in a V-shaped bottom vial, where the

dissolution was enhanced by gentle heating on a boiling

131

water bath, then 10 Ml (0.5 mCi) of radioactive sodium I

iodide (previously dispended in 0.05M NaOH) is added to this

solution. Then the vial was closed and the reaction mixture

was heated on water bath at 80-100°C for 20-30 min., a 5 ul

of the reaction mixture is taken for chromatographic

analysis using suitable microlitre syringe and dropped on

the silica gel-60 aluminium backed plate. Then the whole

reaction mixture was drawn into a syringe and filtered

throughout a filter impregnated with AgCl into a pencillin

vial with a velocity of 1 drop/sec. Then 5 ill of the

filtration is subjected to chromatographic analysis again to

ensure the complete removal of inorganic radioiodine as

Ag I on the filter. After calculation of the radiochemical

yield % as well as radiochemical purity 0.2 ml of the

purified solution was added dropwise under continuous stirr-

ing to 1 ml of 20% human serum albumin (HSA), followed by 4

ml of dist. water to give a final concentration of HSA of 4%

which suitable for injection then passed through 0.22 jim

millipore filter for sterilization. If a high specific

activity (1-5 mCi/mg FAs) is required lml of super dry ethyl

alcohol containing 2 mg of the bromo fatty acid was added to
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the lyophilized Na I solution in the same vial where

gentle heating was used to facilitate the dissolution and

the vial is sealed and then subjected for heating at 80 to

100°C in water bath for 20-30 min., then the reaction

mixture was subjected for chromatographic analysis purifica-

tion and then dispensed in human serum albumin solution as

described above and allowed for sterilization by passing it

0.22 jura millipore filter.

RESULTS AND DISCUSSION

The results obtained herewith reflect obviously that

the utilization of super-dry ethyl alcohol as a non-isotopic

exchange reaction medium with its high dielectric constant

fulfils our desired requirements which are (1) development

a fast and simple method for incorporation of radioiodine

nuclei with no-carrier-added, on the terminal position of

the halogenated long-chain fatty acids for myocardium

imaging measurements, (2) development a simple separation

and purification method suitable for direct dispensing of

the final radioiodinated products in human serum albumin

solution which is currently used as pharmaceutical vehicle

for these products in a concentration of 4%.

The radioiodination of these halogenated long chain

fatty acids were achieved with reasonable short time as
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shown in Fig. (l) , with a radiochemical yield % over 99.0%

determined by TLC. Also, the results revealed that the

presence of water in the reaction medium decreases the radio-

chemical yield % due to the decrease on solubility and hydro-

lysis of the substrates as shown in Fig.(2). These results

imply that in addition to its solvent role, super dry ethyl

alcohol apparently also has a catalytic influence on the

exchange reaction. Basically if specific activity is not a

goel on radioiodination of these halogenated fatty acids a

small volume of 5-10 jil Na I/I ml super dry ethyl alcohol

can be used, also if high specific a activity is considered

increasing of the amount of Na I followed by lyophilization

after dilution with ethyl alcohol is a must, as well as

decreasing of the amount of substrates to 1 ing. . Because

exchange occurs too rapidly with 16-bromo hexadecanoic acid

in super dry ethyl alcohol at 80°C, 17-bromoheptadecanoic

acid was also utilized to study the influence of carbon atom

chain-length on the rate of exchange as well as on the radio-

chemical yield %. The results obtained upon subsequent radio-

iodination of the intact 17-bromoheptadecanoic acid revealed

that high radiochemical yields ranged from 94-98% were also

obtained as presented on the Fig.(3).
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Fig. (1) : Apparent influence of the super-dry ethyl
alcohol on the radiochemical yield % of
the radioiodinated FAs. Determined by
TLC as a function of time.
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CONCLUSION

The method has shown that the super-dry ethyl alcohol

assisted the no-carrier-added radiodebroraination of the non-

isotopic exchange reaction and this is useful for the rapid

incorporation of the radioactive iodine nuclei onto the

terminal bromonated carbon atom of the long-chain FA

molecules. Also the inherent simplicity of the method favour

its application in any nuclear medicine unit contains

123cyclotron producing I gas which can be passed through the

ethyl alcohol FAs. Solution at 80°C to perform what is

called recently now "house made" radiopharmaceutical

products.
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