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t has become

painfully obvi-
ous that the global
production and
supply of Molybde-
num-99 (Mo-99) is
very tenuous.
Over the past
year, we have en-
dured shortages
and outages not
seen since Mo-99/
Tc-99m gen-

about equal to the
total combined
capacity of the
three smaller re-
actors.

Nuclear reac-
tors send irradi-
ated Uranium-235
(U-235) targets to
the processing
facilities for ex-
traction of Mo-99
from the U-235

target. There

erators first be-

are two proc-

came commer-
cially available.
The specific
causes of each
outage vary,

National Research Universal (NRU) Reactor
NRC's National Research Universal (NRU)
reactor in Chalk River, ON, is the world's big
gest producer of medical isotopes: enough t
treat or diagnose cancer, heart disease and
other ilinesses in 20 million people yearly.

essing facili-
rties in

PEurope, one
in South Af-

rica, and one

but the root cause is that as in Canada.

the demand for Tc-99m has
grown, production capabilities
have not kept pace.

There are currently only five
nuclear reactors and just four
Mo-99 processing facilities that
supply Mo-99 for the entire
world. Three of the reactors
are in Europe (Belgium, the
Netherlands, and France) one
in South Africa, and one in

Canada. The reactorsin Bel- The HFR and NRU
gium, France, and South Africa the large ones, and

are much smaller than those in
Canada and The Netherlands.

The production capacity of able.

each of the larger reactors is

After processing, the Mo-99 is
sent to one of only five locations
that manufacture Mo-99/Tc-99m
generators. Only two generator
manufacturers currently serve the
needs of the entire US (Covidian
and Lantheus). Covidian’s pri-
mary source for Mo-99 is the HFR
Reactor in The Netherlands, and
Lantheus'’s is the NRU Reactor in
Canada. As mentioned earlier,

reactors are
when one of

these is shut down even for a day
or two, shortages are unavoid-

(continued on next page)
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——Mo099 Supply

The two largest reactors (HFR and  this predicament, and are work-

(continued from page 1) NRU) are getting very old, and like  ing and planning for solutions.
All reactors must be shut  almost all older machines they tend Generator manufacturers and

down periodically for routine to break more often.

nuclear pharmacies will con-

maintenance and cleaning, It doesn't appear that the situa-  tinue to work as hard as we

but in the past year there have tion we are in will change signifi- can to stretch our limited sup-

been numerous instances of cantly in the near future. However, plies to serve as many patients

breaks, malfunctions, and a lot of nuclear medicine profession- as possible.

non-routine maintenance. als recognize the seriousness of See below recent updates.
Event Details

Date: 5/16/08
Atomic Energy of
Canada Ltd (AECL)
announced that it
had decided to im-
mediately discon-
tinue development
work on the two
MAPLE research
reactors at its
Chalk River Labo-
ratories in Ontario.

The MAPLE (Multipurpose Applied Physics Lattice Experiment) is a pool-type reactor with
a compact core of low-enriched uranium fuel surrounded by a vessel of heavy water. The
two MAPLE units were to be the world's first reactors dedicated exclusively to medical
isotope production. Once completed, the reactors could have supplied the entire global
demand for molybdenum-99, iodine-131, iodine-125 and xenon-133. At any one time, one
MAPLE reactor was to be the primary isotope producer while the other reactor would be
available for full back-up.

The first two 10 MW MAPLE units were undergoing commissioning at Chalk River.
The reactors were originally scheduled to start up in 2000. One unit went critical in 2000,
the second in 2003, but commissioning encountered major technical problems.

AECL said that it has now decided to end development of the reactors after a series of
reviews which considered, among other things, the costs of further development, as well
as the time frame and risks involved with continuing the project.

Date: 12/5/08
Restart Update for
the High Flux Re-
actor (HFR), Pet-
ten, The Nether-
lands.

In August NRG (Nuclear Research & consultancy Group) did not restart the HFR reactor
following the annual major maintenance and inspection period, because a small gas bub-
ble release was observed in the primary cooling water system. The gas bubble release
was caused by localised corrosion between an external part of the system that is sur-
rounded in cast concrete. NRG has worked intensively with experts from both inside and
outside the Netherlands to restart the reactor.

On December 6th, 2008, a detailed repair plan was completed for the introduction of a
sleeve into the cooling system. Due to the complexity of this repair and the need for high
precision in its performance, it was clear that there would be a further delay of a few
months to complete this repair option. This is mainly due to the need to perform various
gualification testing of the materials and methods to be used; as well as appropriate train-
ing of the technical staff.

Given the importance of the operation of the HFR for the supply of healthcare products
and for energy research; NRG is now investigating alternative possibilities to restart the
reactor at an earlier date. This is based on the extensive data that is now available from
the detailed investigation, testing and measurement of the HFR that have been performed
over the recent months, however, restart is still not expected until February 2009.

Date: 12/12/08
Atomic Energy of
Canada Limited's
(AECL) NRU reac-
tor was restarted
on Thursday, Dec.
11, following the
completion of a
maintenance out-
age.

As of Friday, December 12, 2008 the NRU reactor was operating at high power and the
medical isotope production process has resumed.

The NRU's regularly scheduled maintenance outage was to have started on Dec. 7
and last five days. However, the reactor was shut down in the late evening of Dec. 4 to
carry out a required configuration change to conduct research, unrelated to medical iso-
tope production.

Now that the NRU Reactor has restarted, AECL will continue to help alleviate the
global demand for medical isotopes resulting from technical problems with the HFR reac-
tor in The Netherlands. Over the last four months, the NRU reactor has been producing
about 40 percent above its normal production levels in order to meet global demand.
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Opportunities for Future US Production of Medical

Radionuclides:

The need is greater than ever for new reactor capacity to assure an ade-
quate supply of Mo-99 and other medical radionuclides. Two of the more
promising potential new sources are discussed below.

University of Missouri Research Reactor Center MUR  R)
Anticipated Level of Medical Radioisotope Production: MURR could meet
approximately 50% of the current market need for Mo-99, with little change
to the current reactor. The reactor runs 24 hours a day, 7 days a week,
with a scheduled 12 hour maintenance shutdown on Mondays. MURR
could also help to fill gaps made by planned shutdowns of other reactors,
for up to about 75% of the market, with shifts in production schedule, in
the short term only.

Timeline: MURR hopes to have the conceptual design of the processing
center completed in 4 to 6 months. MURR is waiting for an NRC license
amendment in order to do a sample target irradiation. They are expecting
the amendment by the end of July, and will select a target design soon
thereafter.

Babcock & Wilcox Technical Services Group (B&W)
Anticipated Level of Medical Radioisotope Production: Using Aqueous Ho-
mogenous Reactors (“solution” reactors) with Low Enriched Uranium
(LEU) fuel, could supply 50% of the US market using three 200Kw units.
Production could be staggered and linked with radiopharmacies so that
they receive the product in a timely fashion.

Timeline: Five-year timeline starting this past February. Currently in dis-
cussions with NRC regarding the early phases of the license process. Cur-
rent nuclear reactor regulations do not specifically address Aqueous Ho-
mogeneous Reactors, so licensing under current regulation may require
clarifications. New regulations may become necessary to appropriately
address this relatively low hazard type of reactor.

SNM 2009 Coding & Re-
imbursement Seminars

uring a one-day semi-

nar, gain the informa-
tion required to understand the
major procedural aspects of
nuclear medicine services and
ensure that your billing sys-
tems are consistent and cur-
rent for 2009.

2 Locations
January 15, 2009
New Mexico University
Albuquerque, NM
January 26, 2009
Washington Hospital Center
Washington, D.C

Register Today, go to
www.snm.org/roadshow.

KSNMT Educational Meeting Did you know?

he Spring 2009 KSNMT etween 2000 and 2008
Educational Meeting will be the Society of Nuclear

held March 28, 2009, at_the Four Medicine Sur\/eyed techs, phyS|_
Points by Sheraton, Lexington | cians and program directors to

KY. The program chair is outline the needs and vision for
(Helen) Petey Howard who a new profession.

works in the Nuclear Medicine The new title—nuclear medi-
Service at the Department of cine advanced associate—
Veterans Affairs Medical Center, represents an advanced prac-
Lexington KY. She isin the tice level.

process of finalizing the speak- The master's degree pro-
ers’ agenda and will distribute it gram is designed to prep partici_
when available. Watch the pants to serve as a physician

KSNMT web site closer to the extender with duties ranging

time of the meeting for PayPal | from radiopharmaceutical ad-
registration (it makes it SO ministration, performing stress
easy!) and for details as they are |tests and ordering Comp|emen-
available. tary exams to clinical leadership.

American Society of
Nuclear Cardiology
Podcast

isten to highlights from

ASNC2008 with two
new episodes of the American
Society of Nuclear Cardiol-
ogy’s Annual Scientific Ses-
sion podcast series.

The second episode in the
podcast series features high-
lights from the Seventh Mario
Verani Memorial Lecture with
Jeffrey Leppo, MD discussing
the trends and issues involving
integrated cardiac imaging.

Audio podcasts are FREE
and simple to use. Just visit
www.asncpodcast.org or
iTunes to get started.
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Nuclear Medicine Reporting

NRC Reporting Requirements Required Under 10 CFR Pa

rt 20

Incident

Time to report

Reporting Method

20.2201 Reports of Theft or Loss of Licensed Material

Report lost, stolen, or missing licensed material in an aggregate quantity
equal to or greater than 1000 times the quantity specified in Appendix C to
part 20.

Report lost, stolen, or missing licensed material in an aggregate quantity
equal to or greater than 10 times the quantity specified in Appendix C to part
20.

Immediately

Within 30 days

Telephone Report*

Telephone Report*

20.2202 Notification of Incidents

Report any event involving byproduct, source, or special nuclear material pos-
sessed by the licensee that may have caused or threatens to cause any of the fol-
lowing conditions

An individual to receive TEDE of 25 rems or more, LDE of 75 rems or more, or
SDE of 250 rads or more; or

The release of radioactive material, so that, had an individual been present for
24 hours, the individual could have received an intake 5 times the annual limit
on intake

Report any event involving loss of control of licensed material possessed by the or
threatens to cause any of the following conditions licensee that may have caused

An individual to receive, in a period of 24 hours TEDE exceeding 5 rems,LDE
exceeding 15 rems, or SDE exceeding 50 rems; or

The release of radioactive material, so that, had an individual been present for
24 hours, the individual could have received an intake in excess of one occu-
pational annual limit on intake

Immediately

Within 24 hours

Telephone Report*

Telephone Report*

20.2203 Reports of exposures, radiation levels, and concentrations of radioactive
material exceeding the constraints or limits

Doses in excess of any of the following:

The occupational dose limits for adults (20.1201)

The occupational dose limits for a minor (20.1207)

The limits for an embryo/fetus of a declared pregnant woman (21.1208)
The limits for an individual member of the public (20.1301)

Any applicable limit of the license

The ALARA constraints for air emissions (20.1101(d)) or

Levels of radiation of concentrations of radioactive material in

A restricted area in excess of any applicable limit in the license
An unrestricted area in excess of 10 times any applicable limit set forth in this
part or in the license or

For licenses subject to the provisions of EPA's generally applicable environ-
mental radiation standards in 40 CFR Part 190, levels of radiation or releases
of radioactive material in excess of those standards, or of license conditions
related to those standards.

Within 30 days

Written Report

20.2204 Reports of Planned Special Exposures

Within 30 days

Written Report

20.2205 Reports to Individuals of Exceeding Dose Limits

At the time of
NRC Report

Written Report

*Written report required within 30 days of initial report.
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Nuclear Medicine Records

NRC Minimum Retention Periods Required Under 10

CFR Parts 20, 30,

20.2102 Records of Radiation Protection Programs

Provisions Indefinitely

Audits and other reviews 3years
20.2103 Records of Surveys (Personnel and Public Ra  diation Exposure)

Surveys and Calibrations 3years

Other Records Indefinitely
20.2104 Determination of Prior Occupational Dose

NRC Form 4 Indefinitely

Exposure Reports 3 years
20.2105 Records of Planned Special Exposures Indefinitely
20.2106 Records of Individual Monitoring Results Indefinitely
20.2107 Records of Dose to Individual Members of th e Public Indefinitely
20.2108 Records of Waste Disposal

Disposal by means other than Decay in Storage or Transfer Indefinitely
30.51 Records of Receipt, Transfer, and Disposal

Receipt (from date of transfer or disposal) 3years

Transfer 3years

Disposal Indefinitely
35.2024 Records of Authority and Responsibilities f ~ or Radiation Protection Programs

License application, renewals, and amendments 5years

RSO Authority, Duties, and Responsibilities Indefinitely
35.2026 Records of Radiation Protection Program Cha  nges 5years
35.2040 Records of Written Directives 3years
35.2041 Records for Procedures for Administrations Requiring a Written Directive Indefinitely
35.2060 Records of Calibrations of Instruments Used to Measure the Activity of Unsealed By Prod- 3years
uct Material
35.2061 Records of Radiation Survey Instrument Cali  brations 3years
35.2063 Records of Dosages of Unsealed Byproduct Ma terial for Medical Use 3years
35.2310 Records of Safety Instruction 3years
35.2404 Records of Surveys After Source Implant and Removal 3years
35.2406 Records of Brachytherapy Source Accountabil ity 3years
35.2432 Records of Calibration Measurements of Brac  hytherapy Sources (after last use) 3years
35.2433 Records of Decay of Strontium-90 Sources fo  r Ophthalmic Treatments Source Life
35.2605 to 35.2655 Records Required for Remote Afte rloader, Teletherapy, and Gamma Variable
Stereotactic Radiosurgery Units




[eul - JISluM 4dd 4AdXSap UM paleald 4dd

WI02°}Sapnaop MMM/ :dny ::

Slightly used, heavily discounted

é%’adiopharmacg, Inc.

Used Dose Calibrator
Capintec CRC-10R........ $1,575.00

works well...

Radioactive Fume Hood...$1,000.0

Ample work space for comfortable use

* Dimensions: 24" w x 21" depth x 3
h (61 x 53 x 91 cm)

Lead Bricks.......... $60.00 each

Rectangular Lead Brick; 8" | x 4"
x2"h (20 x 10 x 5cm), 27 Ib (12.
kg)/each

- Front Door (Swing-Away): 24" | x
13"h (61 x 33 cm)

uses a separate
v external step down transformer
5 * Weight: 90 Ib (40.8 kg)
* Shipping Weight: 114 |b (51.7 kg)

* Motor: 115 VAC, 50/60 Hz, 1 amp fuse; 230 VAC

Circular Flood Phantom................... $300.00

* Dimensions: 18.0" x 18.0" x 1.25" thick
* Cavity: 17.0" diameter x .5"

Determines field uniformity of scintillation cameras

Thyroid Uptake Neck Phantom............. $295.00

(Complete with Bottle Carrier, Capsule
Holder and 12 Polyethylene bottles)

O

Diagnostic Health Services is seeker part-time position .
f you are interested in the fol- ing a technologist to cover 1 day Karen Foncannon

lowing position please feel  per week (Tues

days) in Indiana. Contact info:

free to contact the department di- Call Bill Gooch at (800) 322-6341. Karen.foncannon@hotmail.com

rectly, or give us a call at the pha

731-661-9287

macy. Technologist looking for full-time Wk: 731-541-7866

‘%adiopharmacq, Inc.

1409 East Virginia Street
Evansville, IN 47711
(812) 421-1002 Fax (812) 421-1004

Email: service@radiopharmacy.com

705 Miller Road
Dix, IL 62830
(618) 266-9960 Fax (618) 266-9963

www.radiopharmacy.com

NOTE TO READERS: In an effort to keep the Monthly Scan relevant, useful and informative, feedback on the contents of the

newsletter is welcome. Readers desiring to contribute articles,
other items of interest to the Monthly Scan readership, should

suggestions for future articles, bulletins, website postings, and
contact a pharmacist at Radiopharmacy, Inc.



