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Tuesday 1 July Wednesday 12 July Thursday 13 July Friday 14 July Saturday 15 July
BREAKFAST
Weicome
Wodule 1: Imaging Technologies/Systems, and | Module 1: Imaging Technologies/Systems, and
Hybrid Devices Hybrid Devices Module 3: Data a[l;lg:i \nct‘agne processing, and
Non-linear microscopy, light sheet microscopy| ‘Optical Coherence Tomography and Image Reconstruction Methods
and micromanipulation Endoscopy )
Introductory talk II Pablo Loza, Barcelona Woligang Drexler, Vienna (0T i Practical Werk - track ||
Fart 1. Biomedical Imaging Systems and the In vivo optical image
Role of Optics analysis
Develapment of a clinically translatable hyperspectral Practical Work - track |
Module 1: Imaging Technologies/Systems, and Soesses feha s h,r‘“'s::""m“ sEacemneh Module 3: Data analysis, Image Pracessing, and | Microscopy image Forward and Inverse
configuration : ] .
Hybrid Devices I P otz Reconstruction analysis Modelling in Diffuse
Image ion Methods - Optical Tomography.
Optoacoustics. Jordi Andilla, Barcelona
Daniel Razansky, Munich Athanasios
Zacharopoulos,
Heraklion

Part |1 Imaging unique Contrast Mechanisms
with optics.

Optoacoustic imaging of multi-scale

Module 1: Imaging T
Hybrid Devices

Intravital microscopy
Peter Fried], Nimegen/New York

imaging.
Kai Licha, Berlin

Targeted fluorescent probes and biomarker

Reconstruction
(poster # 19-26)

Module 2 Contrast Mechanisms

Hybrid photoacoustic and confocal laser scanning
micrascapy on the investigation af cillary body anatamy.

Twan Lammers, Aachen

Optical imaging for targeted drug delivery.

Data Analysis, Image Processing, and

Brian Pogue, Dartmouth
in.vivo dynamics
Daniel Razansky, Munich
POSTER SESSION | Essental represser funetions of canonical NF-<B
coffee break coffee break coffee break activation during scute and chronic T cell driven delayed-
type hypersensitivity reactions (DTHR)
Imaging - Systems, and Hybrid R
2-photen (2P) microscapic Imaging ef ssue oxygenation
Introductory talk i famers and assosated lymphalc vessel to e
sssess its impact on cancer metastasis. LIERAR
Brian Pogue, Dartmouth Steffi Lenmann, Zurich
° POSTER SESSION I HIGHLIGHTS and Looking into the Future
coffee break Giannis Zacharakis, Herakdion
and i
Module 2: Contrast Mechanisms Contrast Mechanisms Farewell & Departure
(poster #15-18)

Practical Work - track II

Introductory talk Il
Tissue Opfics, light propagation through v . " bonfCr
R T o Dol TR I George Tserevelakis, Heraklion/Crete
diffused light
Turgut Durduran, Barcelona Practical Work - track |
Microscopy image In vivo optical image
. _ Module 2: Contrast Mechanisms analysis analysis
5:&":;;?”‘” C\Pﬂl?rg“ Genetically encoded tools for optical imaging | Application examples of
nstantin Lukyanov, Moscow segmentation & Athanasios
quantification Zacharopoulos,
Peter Friedl Heraklion
Lunch
BREAK
Module 1: Imaging Technologies/Systems, and | oo yying the diffusion limit, towards diffraction| P
limited optical imaging deep in complex media ractica  trac
. In vivo optical Image
analysis

Hybrid Devices

From ex-vivo to il
Jiirgen Popp, Jena

I Raman imaging:
vivo Applications

with coherent light.

Emmanuel Bossy, Grenoble

Tumer-specific Inracperstive Pancrestic Cancer

Practical Work - track |
Microscopy image
analysis

Jordi Andilla, Barcelona

Introductory talk Il
Translation of optical imaging b

biomedical research and clinics.
Sarah Bohndiek, Cambridge

Hybrid Devices

Cerenkov imaging.

Module 1: Imaging Technologies/Systems, and

i
Seeing in the dark - low light level imaging:
Bioluminescence, Chemiluminescence and

Jan Grimm, New York

Wikes

Detection Using Multimodality Molecular Imaging.
@ Tummars, StanfordiL eiden

Introduction of Practical Work track | & Il

Forward and Inverse
Modelling In Diffuse
Optical Tomography

Athanasios
Zacharopoulos,
Heraklion

Dinner

Cretan Night

Dinner

2030 _ena

RO gkt

s topiten 4y

2 5 2 BB TR
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imaging lgfe:

€5l

European Society for Molecular Imaging

Certificate of Attendance
Imaging Technology Summer Workshop on
OPTICAL IMAGING - from Molecules to Humans

TOPIM TECH 2017

Dr. Mei-Hui Wang

has attended the
2nd Imaging Technology Summer Workshop of the
European Society for Molecular Imaging - ESMI.
TOPIM TECH 2017 took place from July 10- 15, 2017
in Chania, Crete

Professor Tony Lahoutte
President of ESMI

3 T2 BB GBI, EEH G EIES

16



4 BT EAR B TR il B R S 0 o R EAC 8%
P T B 45 L science-speed dating 45 T: EEREVEHRS 2 BIE kR

17



5 52 [@@GETI, ERVETgER A

18



GMP DRUG PRODUCTION & TOXICITY TESTING

e
|7 IMIAIMLUHAIS L OIN OfF

4000 |abeled
cassettes

FDA eIND approval

19

May 2016
4 clinical sites Phase 0

6 ABY-029 iftEsREH



TASK

,_
a

ed 2013

2014

(Organization (Apr-Dedlan-lun|luly-Ded]

I. develop test batch of peptide

v

assess binding strength of test batch linking peptide to dye

Il. synthesize non-GMP batch solid phase affibody peptide (15g)

E

synthesize non-GMP IRDye 800 CW ester and convert to maleimide

process development with test batch of peptide

exploratory stability testing

aszay development

administration & reporting

lll. produce pre-GMP batch of ABY-029 using GLP (couple pre-GMP
peptide with maleimide dye)

aszay development

fill & label vials for tox studies

stability testing

administration & reporting

IV. produce GMP batch affibody peptide (5g)

synthesize maleimide IRDye 300 CW using GMP (if needed)

produce GMP batch of ABY-029 [couple GMP peptide with
maleimide dye)

fill & label vials of drug product |DP] for clinical trials

stahility testing

administration & reporting

store D5 and DP

conduct toxicity study [rats)

necropsy, histology, histopathology, pathology, chemistry, hematology

conduct pharmacokinetics study [rats)

pharmakokinetics, carotid artery imaging, plasma imaging

conduct tissue distribution study [rats)

tissue distribution analysis

TASK 4 - File for elND approval & conduct FIH clinical trials

compile elND report

file for elMD approval of microdosing study in humans

prepare IRB filing

submit IRB filing

await FDA approval of IRB filing

conduct Human Clinical Trial

specimen analysis

- -EEEE élgssss : [5[gfEfe I i

7 ABY-029 fyhH#E roadmap
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PRACTICALSTEPS TO ADVANCE
MOLECULAR GUIDED SURGERY

Production costs are modest ($1million)

Can be done on an NIH grant

Not likely venture capital supported companies
8 ABY-029 #E A phase 0 A& AR
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OPTICAL IMAGING -> SWOT ANALYSIS

Strengths:

The largest single market sector

Weaknesses:

Each application has specialized detector

Detector technologies in most imaging systems Deep tissue imaging is hard

Display technologies
Scope technologies

Surgical imaging & minimally invasive

Extreme sensitivity to surface features
Complex nature of molecular contrast agents

Opportunities:

Threats:
Cost to produce a new biomedical device
Failed clinical trials in early technologies
Biological heterogeneity
Information overload

9 JEErTRARHY SWOT S
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Optical

Ultrlsound

MRI
Nuclear

Medicine

Refs: BCC Research, IBIS World, AMA

10 e hmisEE
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Figure 1.1 Specialties with the Largest Number of Active Physicians, 2013

Intermal Madicing
Family Madicina/Ganeral Practice =
Pediairics
Obstatrics & Gynecology
Anesthesiology
Paychiatry
Emargancy Medicin
Number of Radiclogy & Disgnossc Radilogy
Ganaral Surgery
ovmope: swomey E
—
—
——

Primar
Optica
Imaging

<

physicians Carovascular Dissase
Ophthalmalogy

Hematology & Oncology
AnatomicCEnical Pathology
Gastroanterclogy

Neurclogy

Dermatology

Urology

Nepheology

Criolaryngology

Physical Medicine & Rehabilitation
Critical Cara Madicing

Primarily
Radiologic
Imaging

Plastic Surgory
Praventive Madicing
Endocrinology, Diabetes & Metabolism

Allergy & Immunology
Inarnal Medicing/ediatrics
Fain Madicing & Fain Management
WVascular Surgery
Mouroradiclogy
Infarventional Cardiclogy
Vascular & Interventional Radiclogy 11

o 15.000 30000 45,000 60, D0 100,000 115,000

Sowurce; AMA Physician Masterfile (Decembear 2013)
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Polymethine dyes
carbocyanine dyes
benzopyrrolium dyes

@
N
! n |

Rare earth
metal chelates

-
5%

aromatic

F
Dy antenna

Xanthene dyes
fluoresceins

rhodamines

Tetrapyrrols

porphyrins

26

chlorins
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Oxazine / Thiazine dyes
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Dipyrrolomethines
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ﬁﬁ L.-Q

NH,"
NH, HN H/\/\
1) Iminothiolane
\ / (Traut's reagent) \ /
— 2 P SH
—s
o]
NH, NH;
1) Nalo,
ﬁ/ 2) NaB(CNy)H l)/
,—XO
HN

Engineered biomolecules with
non-natural azido amino acids

14 H R

27
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Maleimido group
Chemoselective for thiols (SH)
Stable thioether connection
Reaction conditionpH 5 -7
Reaction time ~ 3 h

Pyridyldisulfide group
Chemoselective for thiols (SH)
Cleavable disulfide connection
Reaction condition pH 5 -7
Reaction time ~3 h

N-Hydroxysuccinimidyl (NHS) ester group
Chemoselective for amino groups (NH,)
Stable amide connection

Reaction condition pH 7 -9

Reaction time ~ over night

gste

Iminothiolane introduces thiol ,jin situ®
at position of amino group

Then chemoselective for thiols (SH)
Stable thioether connection

Reaction condition pH 5 -7

Reaction time ~3 h

Periodate oxidation of sugars
Reductive amination at glycans
Stable amine connection
Reaction condition pH 6 — 8
Reaction time ~ 24 h

Copper () -mediated 1,3-dipolar
cycloaddition (,Click" reaction)
Requires alkyne dye derivative
Stable triazole connection

water / organic solvents
Reaction time ~5-24 h

Strain-promoted1,3-dipolar

cycloaddition (,copper-free Click” reaction)
Requires cyclooctyne dye derivative
Stable triazole connection

water / organic solvents

Reactiontime ~ 10 minto1 h

Tetrazine ligation

Requires tetrazine dye derivative
Stable triazole connection

water / organic solvents

Reaction time ~ immediate (< 1 min)

()



