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9mTc is the most commonly used imaging
radioisotope in the UK and the most widely

used radioisotope for nuclear medicine
procedures worldwide (being used in about
80% of all nuclear medicine diagnostics)
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9mTc is the most commonly used imaging
radioisotope in the UK and the most widely

used radioisotope for nuclear medicine
procedures worldwide (being used in about
80% of all nuclear medicine diagnostics)
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Our scan shows that while there is substantial interest in therapeutic radioligand
technologies, there is limited ongoing late-stage clinical development. Additionally, this is
limited to a few therapeutic radioligand technologies radiolabelled with Lul77, Ra223, and
Y90, mainly for prostate cancer and NETs.




Briefing Document 0 WG0S 100% 1/1/19 31/3/19
MRRR Opioneering Study 125k WGOS - FSETC* 100% 28/9/19 12/7/20
ONR RegulatoryStudy 25k Wa0s 100% 15/3/21 20/8/21
Strategic Outline Business Case 20k WGOS 100% 19/7/21 17/10/21
Demand and Supply Study S0k WGOS- FS DHS5* 100% 4/1/22 28/3/22
overnmes ent Wo
Feasibility StudyReport 950K WGOS 90% 11/9/23 31/3/24
Outline BusinessCase 50K WGOS 70% 11/9/23 31/3/24
pvernment Work Histc ' D/9/18
NIRO 246-1- Position Paper 125K BEIS 100% 10/9/19 1/4/20
overnmes =ntWo D

EY Landscape Review- Unpublished 50K DESNZ 100% 1/3/22 23/6/23
MRIP Programme &M DESNZ 20% 1/6/22 31/3/25
TUV SUD Landscape Assessment 100K DESNZ 75% 1/10/23 31/3/24
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*FS ETC — Funding Source Economy Treasury and Constitution

*FS DHSS — Funding Source Department of Health and Social Services
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Briefing Document 0 WG0S 190% 1/1/19 31/3/19
MRRR Opioneering Study 25k WGOS - FSETC* 140% 28/9/19 12/7/20
ONR RegulatoryStudy 2lk Wa0s 190% 15/3/21 20/8/21
Strategic Outline Business Case 2Ik WGOS 1'0% 19/7/21 17/10/21
Demand and Supply Study 1 WGOS - F§ DHSS* 1 4/1/22 28/3/22
overnmes ent Wo
Feasibility StudyReport ook WE0S 11/9/23 31/3/24
Outline Business Case Sk WGOS 11/9/23 31/3/24
pvernment Work Histc ' D/9/18
NIRO 246-1- Position Paper 15k BEIS 1 10/9/19 1/4/20
overnmes =ntWo D

EY Landscape Review - Unpub lished SqK DESNZ 1 1/3/22 23/6/23
MRIP Programme E-III DESNZ ZIJ% 1/6/22 31/3/25
TUV SUD Landscape Assessmert 10K DESNZ 75% 1/10/23 31/3/24

*FS ETC — Funding

*FS DHSS — Fundipg Source Department of Healthjand Social Services

Source Economy Treasury and ¢onstitution
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Technology | Description

Fuel plate type assemblies OPAL 32
(20MWth)
Very compact high flux reactor FRM-II 23 Discounted due to
(20MWth) reliance on HEU fuels
Concentric fuel elements in the assembly —  LVR-15 26 Discounted due to
conventional design for irradiation channels  (10MWth) complexity of fuel
Concentric fuel elements in the assembly —  BR2 24 Discounted due to
complex design of irradiation channels (100MWth) reliance on HEU fuels
Concentric fuel elements in the assembly —  JHR 13 Discounted due to
advance design (100MWth) reliance on HEU fuels
Fuel Rod Assemblies HANARO 26 Discounted due to safety

(30MW?th) concerns




0 00Ol 0ooo0o

ooOo

000 Omomooo

U 0D 0D O O I

0 0 HOmooo 0 ooom . 0000

U0 bomm OO

0 00 O

mnm oUomo Wiy 00 mWogo O

00O 0dod o o 00 o oo

oot

O i ugb o duy b U o oot O
NN

U gbmodob iy o ooy O il
Dot Uy o o mod

U o 0oy ot g o g
O I m O

O ot mmygoobimug m 4
Jo0tnm oot

U0 M b0 mmb om0 mwoodo md

O i My oo oo do dn g om0 O o

oot mygygot o

oo mimdo o oo Uil o U

0000 D oo o m o 000 od oo m o

D muoooon oo oot

U DUddootd moduuoh o m O o




O U oy o oo oo ou oo il oo oon
L Uoe O oo gan o o O

U ot 0o o g oo oo

O 000000 000000 OO0 M O oo mmodOdnodoodmodn dododnodomod oo O o 0 o oo

Do00dooomodotio o 0o

bbb otymuobobodbobmoobhoomot bty wWom U O oy O 0
o0ty Mmoo ggo

O 00 O OO oo O MO O 000 O 0 0 00 000 00000 o0 O00mOomms oo ooodo oD oo 0o o0 i o

OO0 0o mimmoonod oo moodooos doooddoddd
000 D0o0modm i ool mmmddooomDdidomododog

oo toimodododdddnni
00000000 000000000000 O 0O ION 0 000 00D 0 0 00 0@ MM O00 0MO0MOo00000 M

0 OO0 00 OO0 OO I00] 000 O D0 00 00 00 000000 0 O 00000 (00 DO 000 000 0 0000000 [ MO 0 0000 O 00 [0

Uoom o O 0 00m 00 g g
00000 U 04 0 Mmoo g U0 00 00 000 oo 0 0od 00 0 oo 0o O 00meem . mo Dooooo Moo 0o

0 00 0 00 O
RN 0000 OO0 00 0000 0 0 0000

O000o00iO 00 Mmoo oo mbo Mm 00000000 0 Ond oo O 0d o od
OO0 U0000m O mmo oo oodoooddoodd

U0 b ygomodmuggoboooyomugbmuyob oot obmo oo od
(ouggbmmo



O U oy o oo oo ou oo il oo oon

L Uoe O oo gan o o O

oo g

O 0o todod oonof
O 0o od o i i o o
L O OO0 e

00 0o odo o
U ooun oy
OO Oo oo o i
O0o0odog i o

O 0o oood
oot otom oo o
[ O o -

oo ooodm gt o

U oot doom O
LT



Bangor University Centre for Cancer Abatement through
Nuclear and Exploration of Emerging Radiopharmaceuticals @@

EQUIPMENT TO BUILD Botoo
B U CAN E E R TARGET PRE-CLINICAL TESTING
= s

Targeting moiety Target binding Biodistribution {BD)
(TR} surface specificity in biological disease
models
-
Radionuclide

N\ 0000 D00 00000 M . oo

Analysis of tissues

Target affinity from BD
(Binding constant) . .
D DD D D D ideally < 10nM 1) DD:;:EV in all

{2) Stability of
complex (in blood
samoles}
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Imaging using
animal PET or
SPECT

Therapeutic
efficacy
~tumour growth




Bangor University Centre for Cancer Abatement through
Nuclear and Exploration of Emerging Radiopharmaceuticals @@

EQUIPMENT TO BUILD - BUCCANEER

BUCANEER
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Nuclear medicine: medical specialty that uses radioactive tracers (radiopharmaceuticals)
to assess bodily functions and to diagnose and treat disease

Nuclear medicine imaging: detection of radiation introduced into the body and accumulated in

regions of interest often using targeting molecules to which radionuclides are attached

Nuclear medicine therapy: administration of radionuclides/targeted radionuclides to destroy

tumour or normal tissue

Radionuclide categories used in nuclear medicine

Emission Range LET Examples (range in tissue) Use
y/positron 897r, 203pp* Imaging

B Up to 10 mm low 77Lu (1mm), °8Au, °°Y (10mm) MRT

a Up to 100um high | ?%?Pb*, 223Ra MRT

Auger electrons | Up to 5pum high | 221, 8Zr, 111n MRT

*theragnostic pair
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Advantages
1) Systemic — treats primary and

| metastasis
<: 2) Low normal tissue dose (c.f. EBRT)

3) Easy to administer

(10O 00 00 0O O 00 0o O o
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Emission LET Examples (range in tissue)

B Up to 10 mm low 77Lu (Imm), 28Au, 2°Y (10mm) MRT
a Up to 100pm high | 212Pb*, 223Ra MRT
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Radiation Weighting Factors for Neutrons
25

20 =|CRP 60 table ™
=-=|CRP 60 equation
«=|CRP 103
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Neutron Kinetic Energy (MeV)
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20Y- high energy beta 177Lu — low energy beta
- most dose emission— most dose
deposited mm from atom deposited within 1mm
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Pimonidazole bladder cancer
Hoskin et al Br J Cancer 2004
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Chelate

(] Imaging and treatment T~ .8gzr jstaule

[] Enables dosimetry prior to delivery of
therapeutic radionuclides

NatAu 198AU
Targeting
group
antibody
or affibody
Diagnostic version Therapeutic version

Fabrication of gold nanoparticles

897r — positron emitter

8AY — B-emitter

Collaboration: Fred Currell DCF University of Manchester
Zeljka Krpetic University of Salford

N T I

Chhabra and Thakur Biomedicines 2022
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[ 125]-|AZA

125]-lUdR
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Short range (<10um)

Very high LET

Is cytotoxic efficacy related to nuclear
accumulation?

DESIGN

Cell nucleus *?°I-IUdR

Cytoplasm 12°I-IAZA

Cell surface ?°I-labelled antibody

lodide distribution in cell may be a problem
Ag — high affinity for iodide

Location modification using Ag nanoparticle-
membrane

penetrating peptides

Cytoplasm  Nucleus Cell membrane receptor
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CAPITAL equipment
bid — SPEX-SANA +
| HPLC

Leverhulme
Welsh Government

EQUIPMENT TO BUILD
BUCANEER

Royal Commission for the
Exhibition 1851

MRC equipment
proposal

RADIOIODINE

RESEARCH USING theragnostics
BUCANEER

NANOPARTICLE CANCER Biomarkers for
theragnostics tailored treatment and care

TEACHING IN BUCANEER Radiochemistry CPD Radiochemistry Summer MSc Nuclear
modules & labs School Medicine
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