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Description
This solution contains no-carrier-added fluorine-18 as the fluoride
ion in isotonic sodium chloride solution. The 18F is produced by
bombardment of neon gas by deuter'rum particles accelerated in
a cyclotron. The nuclear reaction is 2DNe(d, a) 1sF. The product is
essentially carrier free; the only known source of nonradioactive
fluoride ion present is that found in the distilled water and saline
solutions used in preparing this product.

Actions (Clinicol Phormocology)
Following its intravenous administration 1sF fluoride rapidly
equilibrates, primarily within the extracellular fluid space, from
where it is rapidly cleared by deposition ¡'n bone and excretion

into urine. Deposition of 18F fluoride in bone appears to be pri-
marily a function of blood flow to the bone and the efficiency of
the bone in extracting t,he 18F from the blood perfusing the bone.1

Fluoride ions do not appear to be, bound to serum proteins,
and the clearance of 18F from the blood is rapid.2

In patients with normal renal function, 20% or more of the
18F is cleared from the body in the urine within the first two

hours after, its intravenous administration.3 Subsequently, small
amo.unts of 18F continue to be excreted in the urine further dimin-
ishing 18F activity in soft tissues of the body.

18F normally accumulates in the skèleton in a symmetrical

fashion, and with greater deposition in the axial skeleton (e.g.,
vertebrae and pelvis) than in the appendicular skeleton and in
the bones around joints than in the shafts of long bones. In-
creased deposition around .ioints can occur in arthritis and fol,~
lowing trauma and increased deposition in bone has been noted
around fracture sites, in osteomyelitis, fibrous dysplasia, spondy-
litis tuberculosa, Paget's disease, hyperstosis frontalis interno,
myositis os~ificans and in rapidly growing epiphyses. The tend-
ency for 18F, to accumulate in the vicinity of primary and meta.
static maHgnancy in bone has proven clinically useful in detection
of such lesions.i-10

Indications
18F is used as a bone imaging agent to define areas of altered
osteogenic activity.

Contraindications
None.

Warnings
18F should not be administered to pregnant women, those liable

to be pregnant, in lactation, or in patients under 18 years of age
unless the benéfits to be gained outweigh the risks. Radio.
pharmaceuticals produced in a nuclear reactor or particle accel.
erator should be used only by physicians. who are qualified by
specific training in the safe use in .handling of radioisotopes and
whose experience and training has be~n approved by the appro.
priate governmental agency authorized to license the use of
radionuclides.

Precautions
The patient should be encouraged to drink fluids immediately
before and following administration of the 18F preparation. To

minimize radiation dose to the bladder, the patient should void
one-half hour after administration of the 18F and as often there-

after as is possible. Voiding immediately prior to imaging 18F

distribution in the' pelvis is recommended. In the use of any
radiopharmaceutical care should be taken to insure minimum
radiation exposure to patient and all personnel involved in the

procedure by using the smallest dose of radioactivity consistent
with, safety and relative value of diagnostic information.

Adverse Reactions
No .adverse reactions were noted in over 400 patient studies
reported in the medical literature.

Dosage
The dose of 18F used in a given patient should be minimized

cansistent with the objectives of the study,. and the nature of
the radiation dete~tion devices employed. Satisfactory studies
.have been reparted following administration of between 0.5
and 2.0 mCi of 18F activity administered intravenously. How-
ever, it has been estimated that use of even 4.0 mCi of 18F re-

sults in a calculated whole body radiation dose one-sixth of
that associated with the use of a.pproximately 10,0 ¡iCi of sSSr.

It is recommended that the dose of 1sF used in a given study nat
exceed 4 mCL The patient should be fnstructed to ingest copio~!!
amounts of fluid immediately prior and su'oseq'uent to the ad-
ministration of 18F. The patient should void one-half hour after
administration of 18F and, as frequently ther.eafter:,as, possi.bJe.
Imaging of the 18F can begin one to two hours ,p'fter administra-
tion of the 18F, however,. the longer the imaging procedure is
delayed, the greater wil be the ratio of activity in bone to that
in soft tissue. The patient should be instructed to void imme-
diately prior to i~aging the 18F activity in the lumbar spine or

bany pelvis.
In the past, 18F has. been most commonly administered intra-

venou~ly. However, some investigators have reported satisfac-
tory results following oral administration.

Dosimetry
lsF decays with a physicalhàlf-life of 10.9.7 minutes (1.828 hrs.).

97% of the decay results in emission of a positron with a maxi-
mum energy of 0.635 MeV and 3% of the decay results in elec-
tron capture with subsequent emission of 

' characteristic X-rays of
oxygen. The bone and bone marrow are _ considered the target
and critical organs and the absorbed radiation dose to these
orgons and the whole bady can be calculated using the obsorbed
fraction method using the following equation:

Õ (v .- v) = Av ~ Di q, i (v .- v)mv i

)
For the skeleton absorbed radiation dose may be calculated
assuming uniform distribution .of activit.y within the skeleton,
thot the skeleton is a 7000 gram ellipsoid and thot 100% of
administered radioactivity is reta.'i..ed in thi~ organ. For gamma
rays.., = (2.13) (1.94) (0.511) =

gram.rad
2.11 !lCi-hrs.

,
i,.';,

ø i == 0.130 (assuming 5% baàs.atter)

A, = 10.56 x 103 !lCi-hr. (for 4 mCi)

( 10.56 x 103 !lCi-hr)
Dy(v +-v)=

7000 gram
Dy(v +- v) = 0_4 i rad to skeleton,

( gram.rad)
0.274

¡iCi-hr.

For positrons, ~I == 2.13 (0.97) (0.250) == 0.517 gram-rod
¡iCi-hr_

gram.rad
1', = 1 and ..,1', = 0.517 !lCi-h.,.

(since w, and WL are very small, K.radjation, l.radiation and
Auger electrons from land M she'Jls are negligible).

- ( 10.56 x 103)
Dß (v +- v) = 7000(0.517)

== 0.79 rod to s'keleton

Õß + y (skeleton = 0.41 + 0.79 = 1.20 rads for 4 mCi of 18F.

Assuming 100% retention and uniform distribution o(:e,~tivity in
the whole body (assuming whole body is a 70.000 grä'¡"'~lIip-
soid) the whole body radiation dose from .4 mCi o~~8F can becalculated as follows: "
For gamma rays:

!ilifl == (2.11) (0.341) = 0.720 gram.rad
!lCi-hr

( 10.56 X 103 )
Õy (v +- v) = (0.720) = 0.11 rads

70.000

( 10.56 x 103 )
Dß (v +- v) = 70,000 (0.517) = 0.08 rods

Õ ß + y (whole body) = 0.11 + 0.08 = a. i.9 rads for 4 mCi of 1sF.

How Supplied
18F as the fluoride ion in isotonic saline solution at ph 6.8, pre-
pared by appropriate manufacturing procedures to be sterile and
pyrogen free.

Calibration Chart

Time
Specific Concentration

of lsF (mCi/ml)

2 hours before calibration. . . . . . . . . . . . . . . . . . 4.20
1 Yi hours before calibration . . . . . . . . . . . . . . . . 3.49
1h-ur before calibration . . . . . . . . . . . . .. . . . . . 2.90
1;', hour before calibration .. ~ . . . . . . . . . . . . . . 2.41

Calibration Time ........................ 2.00
% hour ofter calibration ... . . . . . . . . . . . . . . . 1.66
1 hour after calibration. . . . . . . . . . . . . . . . . . . 1.38
1.% hours after calibration................ 1.15
2 hours after calibration ..... ~ . . . . . . . . . . .. .95
2Y2 hours after calibration .......... _ . . . . . .79

3 hours after calibration ......... . . . . . .. . . .66

3% hours after calibration. . . . . . . '.' . . . . . . . . .55
4 hours after calibration .................. .45

4Y2 hours after calibration ................ .38

5 hours after calibration. . . . ... . . . .. . . . . . . .31
5% hours after calibration. . . . . . . . . . . . . . . . . .26
6 hours after calibration .................. .22
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