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Automated system for “doses on demand”
production and remote dispensing of N-13
Ammonia and F-18 Sodium Fluoride.
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BACKGROUND:

[1*N]JAmmonia is most commonly used for
quantification of regional Myocardial blood
flow perfusion and Coronary artery disease
diagnostics with positron emission
tomography (PET). [*N]Ammonia is
produced by a variety of methods. The most
efficient method is the proton bombardment
of a natural water target. Nitrogen-13 is
produced by the 160(p,a)!*N reaction. The
irradiated water contains *°NH;, ’NO; and
13NO,. Post bombardment reduction of the
oxo anions to ’NH,* is achieved by using
the reducing agents such as DeVarda’s
alloy in sodium hydroxide (1) or
Titanium(II1)-Chloride (2). ['*N]JAmmonia
can also be produced in target (3) by the
addition of free radical scavenger’s such as
ethanol, acetic acid or hydrogen to prevent
the formation of oxo anions. Ethanol is
most commonly used for ammonia in target
production.

OBJECTIVE:

To address the challenges of designing
a synthesizer that can produce twenty
(20) uni-doses of [**N]JAmmonia (or
more) at an interval of 10min with full
batch reports completed and can be set
up in minutes. (7min beam time, 2 min
process shipping and 1min report)

Q  Software must print all batch
reports and must assist a driven
standard operating procedures an
have an inventory control.

Q  Single point waste container for
solid, liquid and target gas exhaust.

QO Must reduceradiation exposure
between each runs.

Q  Use commerciallyavailable
consumables.

Q Ergonomicdesign for reduced
downtime maintenance.

Q  Self diagnostic report.

(]

Must use a single fluid path.
Q Play Audible wave files for alarm

and warning information.

Introduction :

« The Patented design Ammonex20 and
the BTS system are designed at
optimum for large production of 13N
Ammonia or Sodium Fluoride NAF.

» These new generation of "Setup ready”
synthesizer offers the ability to supply
cardiologist Ammonia or sodium
Fluoride to emergency situation or
unscheduled patients at any point in
time.

« Asingle QCrun per day permits
multiple sub-batch doses originating
from the same Lot.

A Ammonex20

*Key feature

+The ammonex20 operating software is a
one button click operation on a fully
programmable methods platform.

» Generate a complete batch reports
documentation including Cyclotron
Parameters, Production Items,
Sampling Process, QC process,
Biological QC, sterility reports, device
log reports and a trend report as well
as vial, syringe, and shipping label
reports.

«All Reports are save in folders with
automatic naming time stamps.

*An audit trail keeps track of any newly
created files as well as edited files.

eThere are four pre programmed SOP
driven method involvedin the routine
production of ammonia (or NAF) such
as Setup, Qc Run, Run Product and
Wash up.
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Ammonnex20 Operating software

+An inventory control allows for direct
transfer of consumable data into the
batch record.

* A QR code tracking label can be printed
for any incoming inventory of
approved or quarantine items.

+All batch reports can be encrypted and
password protected with an unique
picture ID and electronicsignature as
well as exporting batch reportin a
PDF format.

eFilter integrity testing are automatically
followed through the run method.

+The Ammonex20 operating software
follow CFR21 part 11 guidelines for
data security.

‘Batch Transfer System
(BTS) Tower and shuttle

Methods:

The preparation of the module takes only
few minute. The dual consumable
“reservoir” bags are placed on the sensor
hooks and connected by a fluid transfer kit
via a 35cc syringes. The carafe waste
container needs to be emptied after one
hundred and fifty runs (150). The used
Waters cation cartridge (CM) are ejected
into the bottom of the carafe while the top
part would holds the target fluid and the
module line rinse waste.

The shuttle kit assembly is assembled in an
1SO 5 area and holds the final product vial,
QC syringe, transfer lines and a 0.22um
sterile filter. The BTS system help’s to
remotely connect the shuttle to the
ammonex20 output line. Choosing a
method production from the button menu
and pressing the “play” button will run the
two minute production. The operating
software allows SOP driven to intuitively
aid in operation of the fully automated
process. The bubble point filter integrity
test is performed using 50psi internal
overhead pressure applied on the wetted
0.22um filter at each EOS. A full report with
minimum user inputs is generated at the
end of each run.

Batch file reports

The six main batch reports from the full
fifteen page report of each run include
the Cyclotron parameters, Production
Items, Sampling Process, QC process,
Biological QC,and sterility reports.

The Ammonex20 operating

software follows CFR21 part 11
guidelines on the data security integrity.

+QC and Sub Batchreports

RESULTS:

[*3N]NH; was generated via in-target
production by irradiating 5mM ethanol
solution in sterile water with 16.5 MeV
protons at 35 pA current in 30min. The
targetis made of aluminum and a 0.4
mm Havar foil was used as the window.
The product was purified by passing
through Waters Accell CM cartridge.
[*3N]NH; was trapped on to the cartridge
along with minor impurities. The
cartridge was washed with sterile water
for injection USP to flush any trapped
anion impurities (*3N-Nitrates and
Nitrites) to the waste carafe. The
purified [**N]NH; was then eluted with
0.9% Sodium chloride

for Injection (USP and non pyrogenic),
and sterilized by passing through 0.2 pm
Millipore vented filter.

675+42 mCi (48.7 mCi/mL) was
produced at EOS.

Radiochemical purity was 100% at one
hour after the end of synthesis.

CONCLUSIONS

Twenty (20) individual doses of
150mCi of 3N-Ammonia at EOS can be
produced every 10 minutes using this
system. Ammonex20 and the BTS system
are designed to optimize sequential
multi-dose productions of 13N Ammonia
or Sodium Fluoride NAF.
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