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Imanova - A Unique Partnership

• Operational October 1st, 2011Operational October 1 , 2011

• Independent business

• Special status to receive direct grant funding from RCUK



Vision

To become the leading Centre for methodology development and 
translational applications of molecular imaging

To be the international ‘partner of choice’ for Pharma and Biotech 
companies

To provide world class training in imaging methodology and  
clinical applications



A Pharma Company Pedigree









Tool compound development
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Transporters

3 categories:

• Facilitating
• E.g. [18F]FGD, [18F]FLT, [11C]methionine, [18F]BF44

• Target
• E.g. SERT, DAT, 18kDa TSPO

P hibiti• Prohibiting
• Efflux, e.g. P-glycoprotein



[18F]FDG

From: http://diabetes.diabetesjournals.org/content/50/1/1/F1.expansion



“Typical” [18F]FDG study (metastatic breast cancer):

‘Static’ image, ~60min post [18F]FDG adminstration



[11C]DASB – SERT PET ligand
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GlyT1 – [11C]GSK931145 species difference

P i b i H b iPorcine brain Human brain

Binding potential in porcine brain: 1-4

Bi di t ti l i h b i 0 1 0 4Binding potential in human brain: 0.1-0.4

Test-retest variability in porcine brain: 5%Test retest variability in porcine brain: 5%

Test-retest variability in human brain: ~15-20%

Difference primarily driven by PPB

MRES, 18 Jan 2012



Human occupancy of GSK1018921

From:  Gunn et al., SYNAPSE 65:1319–1332 (2011)

For a recent review on PET tool compounds for GlyT1 imaging, see:
Imaging Type 1 Glycine Transporters in the CNS Using Positron Emission Tomography
PET d SPECT f N bi l i l S t (2014) 321 330

Presentation, Date

PET and SPECT of Neurobiological Systems (2014): 321-330



18kDa TSPO

Previously known as Peripheral 
Benzodiazepine Receptor

Expressed in mitochondrial membrane

i f i i fPrimary function is transport of 
cholesterol into mitochondria

Hi hl d i t t dHighly expressed in astrocytes and 
activated microglia

Of therapeutic interest for e gOf therapeutic interest for e.g. 
neuroprotection in TBI, anxiety and 
inflammation

Of interest as a marker of inflammation

See also: PET Imaging of Translocator Protein Expression in Neurological Disorders
PET and SPECT of Neurobiological Systems (2014): 321-330



[11C]PBR28 – Binders vs Non-Binders

Demonstrated to be result of common 
polymorphism (rs6971) in the TSPO gene 
which leads to an amino-acid substitution 
(Ala147Thr)

O t l J l f C b l Bl d Fl & M t b liOwen et al., Journal of Cerebral Blood Flow & Metabolism 
(2012) 32, 1–5

Kreisl et al., Neuroimage. 2010 February 15; 49(4): 2924–2932.



18kDa TSPO – Blocking with XDB173

Owen et al., J Cereb Blood Flow Metab. 2014 Jun;34(6):989-94



Loperamide

• Marketed as ImodiumTM as an anti-diarrhoea agent
• Opioid receptor agonist without central side effects
• Shown to be P-gp substrate
• P-gp inhibition in vivo leads to central side effects (e.g.

b thi d i )breathing depression)
• ~13.5 fold difference in CNS penetration between wild 

type and mdr1a/b knockout micetype and mdr1a/b knockout mice
– *A Schinkel et al. (1996) J Clin Invest 97(11):2517-2524

• Potentially more sensitive than exisiting PET probesy g p



Loperamide - dose dependent inhibition of P-gp

baseline 10mg/kg CsA1mg/kg CsA 30mg/kg CsA

Pig 1

Pig 2

0% ID/L 8% ID/L

baseline 5mg/kg CsA 15mg/kg CsA 30mg/kg CsA



[11C]Loperamide - comparison whole brain
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The human surprise!
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P lProposal

To establish theTo establish the 

at Imanovaat Imanova

d d hand demonstrate the 



Current PET Scanners



Total Body PET scanner



Total Body PET scanner

Regional Tissue Kinetics with High Statistical QualityRegional Tissue Kinetics with High Statistical Quality



Total Body PET scanner

Current PET Scanners

Cross sectional or limited time point imaging in single organ of an individual 

Total Body PET scanner

Multiple time point imaging in all organs of an individual



The  Consortium

USA Academic Consortium (led by Simon Cherry)USA Academic Consortium (led by Simon Cherry)
Design and Simulation of a Total Body PET ScannerDesign and Simulation of a Total Body PET Scanner

US cade c o so u ( ed by S o e y)US cade c o so u ( ed by S o e y)

 Team has built over 15 
functional PET scanners

 Expertise in detectors, 
electronics, data corrections, 
image reconstructiong

 2 years of preparatory work

 Funded by NIH National Cancer 
Institute and UC DavisInstitute and UC Davis

 Strong relationships with 
Siemens, GE, and Philips

10 Conventional PET Scanners side by side10 Conventional PET Scanners side by side



Summary

Many examples of ‘transporter imaging’ available 
for PETfor PET

Unmet needs?Unmet needs?
• NET
• EAAT2• EAAT2
• ?



Questions?Questions?


