Isotope Medicallse Half-life Typical@Production
Tc-99m SPECT 6-hr [Reactor
-123 SPECT 13.20r [Cyclotron
Ga-67 SPECT 78.3hr |Cyclotron
Th-201 SPECT 73.10r |Cyclotron
In-111 SPECT 2.8 [Cyclotron
Xe-127 SPECT 36 [Cyclotron
Co-57 SPECT 2723 [Cyclotron
C-11 PET 20@nin |Cyclotron
N-13 PET 10@min |[Cyclotron
0-15 PET 2iin [Cyclotron
F-18 PET 110@nin |Cyclotron
Ga-68 PET 68@nin |Ge-68WiaXyclotron
Ru-82 PET 1.3@min [Sr-82@iakyclotron
P-32 CysticBrainTumors 143 [Reactor
Sr-89 MetastaticBoneancer 50@ [Reactor
Y-90 Liverlancer 2.7 |Reactor
Pd-103 Prostateancer 17@ | Cyclotron
[-125 Prostatefancer 60l | Reactor
-131 Thyroid®@isease/Cancer 8@l | Reactor
Sm-153 MetastaticBoneancer 1.9®l |Reactor
Re-186 MetastaticBoneancer 3.7@ [Reactor
Re-188 MetastaticBoneancer 170h [Reactor
Ir-192 Highfose@ateBrachytherapyl 74 |Reactor
(Breast,Mead,@MNeck,A.ungancer)

*SPECTEBingle@®PhotonEmission@omputedfTomography



Isotope Activity@per |MaximumB [MaximumB| DemandiAnnualX Annualf

Procedure USE USE inmE 0% | productiond@niE productionEnk

Treatments@Demand? |personm |108™* aBO00FUAR

per{ear (Ci) countryB|n/em? /secluxa target{Ci)

(Ci) (Ci)

Mo-99/Tc-99m 15-30@nCi| 20,000,000 1,500,000[ 480,000[ N/A 35,000
(Tc-99m) (mo-99)| (Mo-99) (Tc-99m)
Ir-192 10[Ti 400,000 14,000 4459 300 100
1-131 30-200&@nCi 200,000 11,000 3503 3400 500
Re-188 90@Ci 100,000 9,000 3,000 N/A 1,000
Sm-153 70EnCi 100,000 7,000 2,300 8,000 100
Re-186 A40@ENCi 100,000 4,000 1,300 7,000 2,100
Y-90 140@nCi 10,000 1,300 414 7,000 2,800
1-125 50@nCi 10,000 500 170 1600 122
Sr-89 AnCi 100,000 400 130 400 N/A
P-32 0.5@Ci <10,000 <5 <3 15 1800




Potential@ | Dedicated?| Mo-100R | HEURhatRouldibel

market?l | machinesBl| needed® |producediby*equired

share needed (kg/year) | enrichmentHacilitiesk

(kg/year)*
Linacenriched) 100% 34 2.72 0.5
Linacnatural) 100% 354 0 0
DedicatedXyclotron 50% 91 43.4 8.2
Multipurposeyclotron 25% 0 27.4 5.1
Typical®PowerReactord1000X N/A N/A 0 500
MweFPWR)
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Scatter Plot Diagram for Tc-ggm (Dependent Var)
and Population (Independent Var)
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Tc-9gm Historical Demand and Outlook
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German Center for Research
and Innovation - New York

ste0desen

Germany
Land of Ideas

DF Deutsche
Farschungsgemeinschaft:

The German Center for Research and Innovation and the German Research Foundation cordially invite vou to a Leibniz Lecture on

Liver Diseases — A 215t Century Global Health
Challenge

Tuesday, May 10, 2016

from 6:30 p.m. to §:30 p.m.

with
Prof. Dr. Lars Zender
2014 Leibniz Prize Recipient
Gastroenterologist & Oncologist, University Hospital Tilbingen

German House, 871 United Nations Plaza (First Ave. at 49th Street), New York, NY

RSVP by May 6 by clicking here. Registration is required to attend. Seating is limited.

Prof. Dr. Lars Zender
2014 Leibniz Prize Recipient

Gastroenterologist & Oncologist, University Hospital Tubingen

German House, 871 United Nations Plaza (First Ave. at 49th Street), New York, NY

ESVP by May 6 by clicking here. Registration is required to attend. Seating is limited.

Reception to follow.

Experts predict that cases of liver disease will double by 2025, resulting in 25 million Americans suffering from chronic liver failure and liver cirrhosis.
Chronic liver failure can be treated by liver ransplantation, however, the number of donor organs is limited and more than 1.3 million pecple worldwide are
dving of liver failure each year. Liver disease is further complicated by the fact that liver cirrhosis represents the most important risk factor for the
development of liver cancer or hepatocellular carcinoma (HCC). HCC is a highly aggressive cancer, which makes it the second most common cause of
cancer deaths worldwide. You are invited to join us on May 10, 2016, to learn about a new technology that identifies therapentic targets for the treatment of
liver failure and liver cancer developed by the award-winning Prof. Dir. Lars Zender. He will discuss the role of academic drug discovery infrastructures for
rapidly translating validated therapeutic target structures into clinical applications. Zender will show an example of a novel and promising drug for the
treatment of liver cancer, which entered clinical trials only 13 months after completion of preclinical testing.

Speaker Biography:

Prof. Dr. Lars Zender was the youngest Leibniz Prize recipient in 2014, The focus of his research is the liver. Zender
has decoded fundamental new mechanisms that enable liver function to be maintained or restored. He has developed
innovative mouse models which allow RNAi-based functional genetic screens to be conducted directly in vivo and
has successfully applied this methodology to identify new therapeutic targets to treat liver failure as well as liver
Cancer.

The gastroenterologist's and oncologist’s second main area of research is the role of senescence (cell aging) in the
development of cancer. Zender was dble to demonstrate that the “activation™ of senescence prevents the formation of
tumors from premalignant liver cells and thus represents an important protective mechanism. His work in both fields
has generated vital contributions to basic research and new possibilities for the development and improvement of
treatment methods.

Born in 1973, Zender began working at Hannover Medical School (MHH) in Germany. During his time there, he
became involved in research projects on the regulation of cell death in the liver. After completing his doctorate,
receiving his license to practice medicine, and working as an assistant physician at MHH, he joined the laboratory of
Dr. Scott Lowe at the renowned Cold Spring Harbor Laboratory in 2004 as a postdoctoral researcher as pant of the
German Research Foundation's (DFG) Emmy Noether Programme. After returning to Germany in 2008, he continued
his work as a leader of an Emmy Noether and an independent Helmholtz junior research group, turning down several
invitations from institutions in Germany and abroad. In 2012, he accepted a call to a full professorship at the
University of Tibingen, one of the universities recognized by the German Excellence Initiative. Zender works as a




Global cancer statistics, 2012

Cancer Journal for Clinicians

Worldwide

Developed
Countries

Developing
Countries

Estimated New Cases

Male
Lung, bronchus, & trachea
41,600

Prostate
1,111,700
Colon & rectum
746,300
Stomach
631,300

Liver
554,400
Urinary bladder
330,400

Esophagus
323,!)80
Non-Hodgkin lymphoma
)%,600

Kidney
213,900
Leukemia
200,700
All sites”
7,427,100

Male
Prostate
758,700
Lung, branchus, & trachea
490,300

Colon & rectum
398,500

Urinary bladder
196,100
Stomach
175,300
Kidney
125,400

Non-Hodgkin lymphoma

101,900

Metanoma of skin
99,400
Pancreas
94,700
Liver

92,000

All sites*

3,243,500

Male
vronchus, & trachea
1,300

Liver
462,400
Stomach
456,200
Prostate
353,000

Colon & rectum
347,400
Esophagus
255,300
Urinary bladder
134,300
Lip, oral cavity

30,900
Leukemia
120,400
\JU'v—Nod?km lymphoma
115,800

All sites*
4,133,600

Female
Breast
1,676,600
Colon & rectum
614,300
Lung, bronchus, & trachea
583,100
Cervix uten
527,600
Stomach
320,300
Corpus uten
319,600
Ovar
238,700
Thyroid
229,900
Liver
228,100
Non-Hodgkin lymphoma
168,100

All sites*
6,663,000

Female
Breast
733,700
Colon & rectum
338,000

Lung, bronchus, & trachea
267,900

Corpus uten
167,900
Qvary
99,800
Stomach
99,400
Thyroid
93,100
Pancreas
52,800
Melanoma of skin
91,700

Nnn-l!odghn lymphoma
8,500

Al sites*
2,832,400

Female
Breast
882,900
Cervix uten
444,500
Lung, bronchus, & trachea
315,200

Colon & rectum
276,300
Stomach
220,900

Liver
185,800
Corpus uten
151,700
Qvary
139,000
Thyroid
136,800
Esophagus
114,400
All sites*
3,830,600

Issue 2, pages 87-108, 4 FEB 2015 DOI: 10.3322/caac.21262
library.wiley.com/doi/10.3322/caac.21262/full#caac21262-fig-0002

Estimated Deaths

Male
Lung, bronchus, & trachea

1,098,700

Liver
521,000
Stomach
469,000

Colon & rectum

373,600

Prostate
307,500

Esoahagus

281,200
Pancreas
173,800

Leukemia
151,300

Urinary bladder
123,100
Non-Hodgkin lymphoma
115,400

All sites*
4,653,400

Male
Lung, bronchus, & trachea
416,700

Colon & rectum
175,400

Prostate
142,000
Stomach
106,700
Pancreas
93,100
Liver
80,400
Urinary bladder
58,900
Esophagus
56,100
Leukemia
51,300
Kidne
47,90
All sites*
1,591,500

Male
Lung, bronchus, & trachea
682,000

Liver
440,600
Stomach
362,300

Escphagus
225,100
olon & rectum
198,200
Prostate
165,500
Leukemia
100,000
Pancreas
80,700
NmmoU?km lymphoma
4,500

~

Lip, oral cavity
74,500

All sites*
3,061,900

Female
Breast
521,900
Lung, bronchus, & trachea
491,200

Colon & rectum
320,300
Cervix uteri
265,700
Stomach
254,100
Liver
224,500
Pancreas
156,600
Ovar
151,900
Esophagus
119,000
Leukemia
114,200
All sites*
3,548,200

Female
Lung, bronchus, & trachea

Breast
197,600

Colon & rectum
157,800
Pancreas
91,300
Stomach
68,000

Ovary
65,900
Liver
42,700
Leukemia
40,300
Cervix uterl
35,500
Corpus uter
34,700
All sites*
1,287,000

Female
Breast
324,300
Lung, bronchus, & trachea
281,400
Cervix uteri
230,200
Stomach
186,100
Liver
181,800
Colon & rectum
162,500
Esophagus
103,700
Quary
86,000
Leukemia

Pancreas
65,300
All sites*

2,261,200


http://onlinelibrary.wiley.com/doi/10.1002/caac.v65.2/issuetoc
http://onlinelibrary.wiley.com/doi/10.3322/caac.21262/full#caac21262-fig-0002

Liver Cancer Incidence Outlook
for the Philippines
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Regression Analysis [ Forecast forY-go
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Current Annual Operating Costs of Research
Reactors in OECD Countries
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Original Investment Cost for Some of the Research
Reactors Commissioned in 1957-71in OECD

Countries
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