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When we visited the WUSM of S.Louis in April 2002  we were at the 
beginning of our activity in radiopharmaceuticals production.

Our cyclotron and radiochemical laboratory were installed in november
2001 (first installation in our region) and they have been operative since
March 2002. 



THE AIMS WHEN WE WERE AT WUSM:

1. To check and improve procedures and 
organization for the preparation of 18F-FDG

2. To define the new radiopharmaceuticals to be
developped in the future



OUR DAILY WORK 

In these two years we have performed a regular 18F-FDG production 
every day

The average production is about
11 GBq of 18-Fluoride  every day
with a synthesis yield of about 60 
%.

This production is going to be increased in the next years with the 
probable acquisition of a new PET-CT Scanner

Since march 2003 we have
supplied 18F-FDG  twice a week 
to Mayor Hospital of Parma.

Parma
Hospital



IMPROVED PROCEDURES 

1. Analysis of the radioactive impurities
produced in the cyclotron target

2. Recovery of the enriched water



IMPROVED PROCEDURES (a)

Radioactive impurities in the filters (1):

We analize the filters situated under the cyclotron target with gamma 
spectrometer on a regular basis, so we can correlate the quantity and 
the nature of radioactive metals with the state of the target and do a 
service when necessary. The impurities are the result of the proton
activation process on the system components.

Constituents of the target:

Collimators Tantalium
Foils Titanium, Aluminium, Havar ( Co, Cr, Fe, Ni)
Target Body                          Silver



Metal 
Source 

Products by 
(p,n) reaction

Percentage Gamma Ray  
Energy (MeV) 

Cr 52 Mn 52 12.9 0.74, 9.35, 1.43 
Cr 54 Mn 54 0.4 0.835, 0.023, 0.003 
Fe 56 Co 56 15.9 0.85, 1.24, 2.6 
Fe 57 Co 57 1 0.12 
Fe 58 Co 58 0.2 1.33, 1.79 
Fe 67 Cu 67 0.1 0.66 
Ag 109 Cd 109 68 0.022 

 

Radioactive impurities in the filters (2):

By-products
obtained after
bombardment:

γ – Spectrum of
a filter:



Aspect of the filters sobstitued on a regular basis without changing the 
target:

Radioactive impurities in the filters (3):
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Radioactive impurities in the filters (4):
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Recovery of enriched water (1):

Direct consequence of our visit in the synthesis Labs of
WUSM is the development of a method to recover
enriched water after the first bombardment and reutilize it
with no lower performances during the second
bombardment.

IMPROVED PROCEDURES (b)

Virgin Water         Recovered Water

Average 18F production
(18 min/30 microA)            7400 MBq ( ± 370)    7363 MBq (± 444)

Average 18F-FDG 
synthesis yield 63 %                      60 %



Recovery of enriched water (2):

Chemical purity of enriched water:

Virgin Water Recovered Water
Cations (ppm)
Calcium         0,23          0,19
Copper         0,15       < 0,01
Iron         0,01       < 0,01
Potassium         0,03       < 0,01
Magnesium         0,03       < 0,01
Sodium           1        < 0,1

Anions (ppm)
Bromide        < 0,1        < 0,1
Iodide        < 0,1        < 0,1
cloride        < 0,1          2,6
fuoride           0,5          1,6

T.O.C. (ppm)        < 0,5        < 1,5
Conductivity (Us/cm)            3            1



DEVELOPMENT OF NEW RADIOPHARMACEUTICALS

In this field when we went to WUSM we had two purposes:

First: to learn more about the production of radiotracers of oncological
interest that can accumulate themselves in areas not covered by 18F-
FDG (brain, prostate)

Second: to learn more about the production and utilization of
radiopharmaceuticals specific for imaging Hypoxia, cells proliferation
and other.



New radiopharmaceuticals (1):

18F-Labelled Radiotracers:

At the moment with our cyclotron we can only produce  18-fluoride so 
we put our attention first on these radiotracers:

18F-FLT: marker of cells
proliferation in vivo

18F-DOPA: marker of Parkinson’s 
disease, neuroendocrine and 
thyroid tumors
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New radiopharmaceuticals (2):

We are planning to acquire these radiopharmaceuticals from
specialized suppliers to try their clinical application and develop a 
synthesis method for the tracers that give good results. 

18F-choline: Brain and prostate 
tumor imaging

18F-ET: Brain tumor imagingO
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New radiopharmaceuticals (3):

11C-Labelled radiotracer:

There are many 11C- labelled radiotracers that seem to be promising
for brain and prostatic cancer imaging:

The question is: which of these radiotracers can  have a real application
also in relation with their equivalent 18F-labelled molecules ?

11C-Choline: 11C-Acetate:

11C-Methionine:
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New radiopharmaceuticals (4):

Cells Hypoxia radiotracers (a):

WUSM has discovered a new cells hypoxia marker: 60,61,64 Cu (ATMS) 
It seems to be a very intersting radiotracer for imaging and radiotherapy. 

With our cyclotron we can’t produce the needed copper isotopes and so 
we put our attention another time, on the production of 18F-labelled 
markers.
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Cells Hypoxia radiotracers (b)

18F-Miso is known in literature as an hypoxia marker but with two
limitations: 

New radiopharmaceuticals (5):

• Limited contrast between the lesion uptake

in comparison to normal tissue due to the 

relatively low tissue uptake in vivo.

• Slow cellular washout from normoxic tissue.
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Could these problems be exceeded acquiring PET studies 5 hours after
18F-Miso injections ?  



New radiopharmaceuticals (6):

Cells Hypoxia radiotracers:  experimental researches

We have developed a collaboration with the Chemical Department of
Parma University to create a totally new hypoxic radiotracer.

At the moment, a group of researchers is trying to sinthesize a new
copper legand, similar to ATMS, but that can be labelled with 18Fluorine.

University of Parma
Chemical Department



CONCLUSIONS:

Many works are in progress !!

Thank you for your attention !


