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Utrecht, 29 February 2016
MiLabs announced today that after dynamicSPECTcapabilities.
the issue of US patent US8067741

and EU patent EP2073039, the
patentoffices ofthe largest countries
in Europe have now also granted and
published the national patents
covering MiLabs pioneering work
on adaptive PET technology. These
patents firmly establish theropri
etary nature of MILabsStationary
Clustered Pinhole (SCP)PET
technology.

The inventor, Dr. Freek Beekman
and his scientific collaborators at the
Technical University of Delft - the

Netherlands, @ commented "This
patent application awards over 10
years man years of efforts and field
testing to develop suimm adaptive

PET technology to a level that
outperforms traditional coincidence

Conquering the sensitivity exsus rese
lution tradeoff has proved elusive to
clinical SPECT developersfor twenty
years. To succeed, MlLabs started
thereforefrom an innovative butproven
gyro-free animal SPECT design,then
scaledit up for human imaging appli
cations.

The result: a tenfold improvementin
resolution,a more than ten-fold redudion
in required tracer dose and poweiul

New clinical SPECT breakthrough

MILabs G-SPECT lowers dose,refines
resolution and enablesdynamic SPECT

The reward: recognized as the lnnoABest resolution, < 3mm, a tdald

vation of the Year 2015 by the World improvement over current systems
Molecular Imaging Society AThe only dynamic SPECT- capable

system

This PI_E'FIiked perfo_rtr)r|1ark1)cehof S fAAIIows a > 10fold dose reduction,
SPE(.:T IS made possible by the use o %esulting in cost savings and enabling
full ring of large stationary detectors. follow-up scans

Images areprojected at high magnifi AAdaptable to usespecific studies

cgtion throggh manyroprietary multi AFast, saves time and money

pinhole collimaors ARdiable and stable: no weandtear
from rotating detectorand no instability
or calibration problems from detector
positioning impreaions.

The outcome is the most powerful
clinical SPECTsystemever:

PET for many preclinical appli
cations. o
Bestowed Concurrent PET/SPECT™:
withawards — Now you can exploithe full potential of
Worldwide, 20062016 - . .
preclinical nuclear imaging
;V‘ 6(’“ When a breakthroughlike Concurrent
O § < PET/SPECT imaging movesfrom a
Z E researchconcept toroutine usein the Intravenous %mTc SUV $4Cu SUV
ﬁ/ 2 preclinical lab, i t @asyto get excited co-injection 25
aboutthetechnology. Afterll, 0.75mm of PET and SPECT\ Tumor
2015 PET and 0.25mmSPECT resolutioris tracers

World Molecular

Imaging Society
For its gamechanging clinical G-
SPECT system, MILabs received in
2015the prestigiousinnovationof the
Yearawardfrom the WMIS.

While this award underscores ground

breaking innovation in the clinical

market, it's just the latestin a long list

making MiLabs' products the most

awarded preclinical imaging systems. A Theranostics: high-energy SPECT
Among the awardsgranted ovethe last

tenyearsare:
A SNM 2006Imageof the Year

A F&S 2010 Medical Innovation Product A DAT-SPECT and FDG@ET to

Award

A FOM ValorisationPrize2013

A WMIS 2015 Innovation of the Year
award

A JNM 2016 AlaviMandell award

remarkable byny standard.

But the true breakthrough®ccurwhen
users are able tostat exploring
different physiologich and molecular

18r.FDG

functiors at the sane time, under 99mTc.HDP
identicd physiologichA and physical M pentetreotide
conditions Now you can perform Images courtey of : 231Nl

A NIRSJapan
A TU Delft - the Netherlands
A UBC-Canada

studies that h a v tebaad dore before,
no matte wha modality usel. Hereare
justafew examples:

A Bone imaging with**"Tc-MDP and A Simultaneous vascularity (®°™Tc-
¥--NaF. HSA) and hypoxia $Cu-ATSM)

A Switching frompreclinical SPECT to . Imaging in tumors
a clinical PET tracer Single scan comparisons of SPEGYT

67, 68
differentiate typical from atypical A Ub plagues imaging: ®*"Tc-HMPAO ESFT/'I;BI/tlrgIcerjs féff" Sﬁn Vjs 64%81:;
parkinsonian syndromes. versis PET (Y1C-PIB, *8F-amyloid). chelation. etc.
A PET/SPECT combined monitoring ofA Concurret perfusbn and metebolism A Elimination of positron range blurring
treatment response (e.g.*"In-  imaging to erhane the diagostic

; by using analog SPECTather than

MILabs

with FDG-PET treatment followip.
A Comparing immunoPET (e.&2Zr) to
immunoSPECT (e.d*in).



Non-invasivetranslational
reporter geneimaging at
Imanis LS and Mayo Clinic
° MAYO

‘.;‘Iman| CLINIC

LFE sCiEnces ()

Rochester- MN, 20152016

Researchers at MayoClinic and Imahie Sciences
are exploring oncolytic virotherapy as a novel
therapeutic approach, using the destructive power of
viruses to selectively infect and kill target tumor cells.
The NIS reporter gene is used faprt invasive
imaging of virus replication.

ROCHESTER

filn order to see the viral spread inside a tumor in a
treated animal, we use the-SPECT/CT system
because it provides us with extremely high resolution
SPECT images (< 0.25 mm). This enables us to track
the expansion of individual infectious centers of a
NIS-expressing oncolytic virus in a single tumor
nodul e of a dxplansDr.gPeng.ni mal o

Scientificco-foundersof ImanisLife Sciences,
Kah-WhyePeng,Ph.D.and Stephen. Russel,

Magnlfled\
Images

For diagnosticimaging,the applicationof dynamic SPECT
haseludedmanyresearchteamsfor years.The reasorns
thatall aspectof systendesignmustbe optimizedo enable
dynamic high-resolutionSPECT imaging:

Stationa ry
Detectors

/ SMP-
SPECT

The science behind the breakthrough:

Dynamic HighRez SPECT is finally here

il

At

| uﬂ

From mouse to humans: one technology, different species,

the same outstanding SPECT performance. églolution,
low-dose, dynamic imaging. All capabilities which are
typically associated with PET imaging onfye now

exclusively availablen MILals lower cost and simpleto-

use preclinical and clinical-SPECT and €SPECT systems.

A Only stationarydetectorscanbe made largenough A Collimation througha large number ofpinholes in
and positioned with sufficient accuracy to enable combination with high image magnification yields
high and precise magnification of projected images

A High magnificationis required in order to obtain
SPECT images with reconstructed resolutions of < temporal resolutionsWith SMRSPECT you'll get
0.25 mm for mice and 2.5 mm for humans. For
any imaging application, ranging from mice toA Since SMPSPECT techology uses gyrdree
humans, MiLabs' proprietary SPECT technology designs, there is no weandtear from rotating
will deliver image details not available from any detectors. The result: dramatically improved reliability
other nuclear imaging technology.

high detection sensitivities, thus enabling for the first
time, dynamic SPECT acquisitions with ssécond

extra diagnostic data with much lower tracer doses

and high uptime, pluso stability or calibration
problems.

M.D., Ph.D., professorat Mayo Clinic

Going singledomain:
VECTor at ICMI -Brussels

Brussels-Belgium, June 2016
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VHH or Narcbody

Corwvertional Ab

Singledomain antibodies are isolated from camelid animals;
the sacalled VHH or Nanobody. A Nanobody corresponds to
the variable region of a heavy chain of a camelid antibody

and has avery small size of around 15 kDa.

New Concurrent PET/SPECT Modality:
Simultaneous PET/SPECT in space and time:

Empowering molecular imaging with a scalableplatform:

MiLabs adds fift h modality to its quadmodality
upgradeald preclinicd imaging platform

With innovation in everytechnology,there is more
power behind every modality:

Although currently not yet accepted as a standa®iSPECT: best SPECT resolution, unique dynamic
procedure in the molecular imaging community, SPECTupto 600 keVatsubmmresolution

Concurrent PET/SPECT imaging is opening the wa§ PET: best PET resolution, highest molecular S/N
to new PET/SPECT explorations by abting to
study molecular mechanisms and pathwaysivo A PET/SPECT: only PET and SPECTsystem offering
under similar physiological conditionswith image

sensitivity,

both spatiabndtemporalregistration

contrasts unsurpassed by any other PET or SPE&TOptical Imaging (Ol): bioluminescence, fluorescence
The In-Vivo Cellular and Molecular Imaging (ICMI) system. In addition, perfect spatial and temporal co and Cherenkov; singlepass Ol/X-ray; exclusive

centerat the Vrije UniversiteitBrussel (VUB)leverags registration greatly facilitates the switchiom a

OIl/PET/CTandOI/SPECT/CT

recombinantsmal antigen- binding fragmens tha are SPECTbased approach to a P#ased approach if A X-ray CT: adaptive to your research: fast §<s),

derived from Cameldae heavychainonly antibodies needed for human clinical applications

otherwise calld VHH or Nanobodies for the devel
opmentof diagnostt imaging agens and radiotherapies.

Since the ICMI studies the flexibility to modify and label
these singlelomain antibodies with a wide variety of
radioisotopes, such asln, *°"Tc, 8, %Ga and ""Lu,
their research needs a high throughput, versatilvo
screening system.

Thisin vivo approach enables ICMI to translate potential
candidates quickly intphase 1 and 2 clinical trials. In
this respect, the Concurrent PET/ SPECT modality of the
MiLabs VECtor system is crucial for ICMI's research.
According to Dr.Tony Lahoutte fiThe ability to image
simultaneous SPECT and PET tracers in the same animal
at exactly the same time, gives us unique information on
certain combinations while providing maximum flexi
bility. For example if we decide to change from a
preclinical SPECT labeled to a PET labeled Nanobody
for clinicalphase 1 trails, we can easily compdresé
tracers on@n-one with the VECTor systein

highr esol ut i on-dagse(<54mGy.m) , |

VECTorPET/SPECT/OI/CTFully scalable.A systenthat can grow with your evolvingresearch needstart
with X-ray CT, endup with multiple modalities.Up to five preclinical modalitiesin onesinglesystem
deliveringperformancear greaterthanthe sumof its parts.

ow



Introducing Adaptive PET:

Towards quantitative PET imaging of organ

substructures

Delft - the Netherlands, 2016

Through a co-developmetwith TU Delft, MlLabs ha

succeede in completirg the devebpmert of Adaptive

PET. Over the last decade,many research grouphave

worked on improving the performance ofcoincidence
PET by usingmagified physical collimationratherthan

coincidence-based electronic collimation. Through the

Stationary Clustered Pinhole Collimated (SCP) PET

Multi -institutional validation
of Concurrent PET/SPECT

Chiba - Japan, May 2016

Researcher of the Japanes Nationd Institute for

Radiologicd Sciencesthe Japaes Foundatio for

Cance Research Kyushu University, Kawasaki
use of a proprietary SCtéchnology, MiLabs Adaptive Medicd Schoo| Gifu University of Medical Science
PET improves spatial resolution to below OB and Toho University, the Nationd Cancer CenteEEag
increases S/N sensitivity by eliminating noise fromnd Hokkaido University, hawe put the VECTor's
coincidence randoms and scatter. This makes it poss®curret PET/SPEQ modality throudp its paces.
to accurately recover activiiy lesionsof < 1.0 mm, a
requirement for imaging organ substructures in mice. "¢, '®F and ®‘Cu were usal to evaluate spatla
resolution countrate linearity and quantitation capa
bilities. Simultaneos imaging of co-administerd
PET and SPEQ traces at different activiy ratios
were performal to validae the quantitatio capa
bilities of PET and SPECI and compag resuls to
single trace studies

Improved spatial resolution
Increased S/N sensitivity

Even at high activity ratios with a 16-fold exces of
PET trace causig downscatte in the SPECT
enery region exceller quantification resuls were
reported asillustrated below:

Ratio of #*™Tc/%Cu
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Sess &

RIRE - PET,
BEEnan
AD&Nop

| “"‘ ;;-', 1
Prof. VesnaSossiPhD
ImagingDirector of PET

UBC, VancouverCanada

Prof. YasuhiseFujibayashi,
PhD, DMedSci Director
Molecularimaging NIRS,

Chiba,Japan

Despie the quite recen introduction of MILabs
Adaptive PET technology mary researcheraround
the world hawe already mack this enablirg in vivo
imaging technoloy an integral patt of their pre-
clinical ard translationaresearb work.

From their commens in publications scientific
articles and at conferencesthe overal feeling is
that Concurreh PET/SPEQ as implemente on the
VECTor/CT systemis enablirg new diagnostt and
treatmemapproaches.

According to reseachers at the Japanes National
Institute for Radiologica Science (NIRS) under
direction of Y. Fujibayashi i W& hawe developé a
methal to simultaneougl visualiz vasculariy and
hypoxia within HT-29 tumors using in vivo duak
isotope PET/SPEQ imaging By enablig us to
simultaneousf obsere vasculariy and hypoxia with
high resolution in tuma microenvironmentswe are
able to enhane our studies on cance biology with
moug tuma models and develg more effective
treatmemnstrategisagainsc ancer 0

In arecen publication the group of Prof. V. Scss of

'PET/SPECT

Medicine UZ/VUB Brussels, Univ., FuzhouChina
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A

e to ConcurrentPET/SPECTacquisitionsdeliverexcellent
quantitationresults,evenfor SPECTIin the presenceof
high PET activities.Resultsof this multi-institutional
evaluationwerereportedin the InternationalJournal of
Sciences?016,Volume25,No 1, pp 26-39

SecondMILabs systemfor
Duke, now in Singapore

L)L) pukeNUs
URANSIVATOINALE
MOUECUIEARSIMAGING

Singapore,March 2016

As a result otthe very successfuiseof the MlLabs U
SPECT/CT at the Duk€enter forin-Vivo Microscopy

in Durham- USA, the Laboratory for Translational and
Molecular Imaging (LTMI) at the Duk&lUS Medical
School in Singapore has also installed a MiLabs
VECTor/CT system.fiThe ability of the systemto
perform simultaneousPET and SPECTof co-injected
tracers combined with fast dynamic acquisitions,

are key differentiating featuresthat will enable

New
' ‘Rerspectwe

Prof. Tony Lahoutte, MD,  Prof. Lidian Chen, MD,
PhD Head of Nuclear Presidentof Fujian

Belgium
UBC repors tha the VECTor/CT instrument enabke

simultaneos PET and SPEQ at resolutios nat
previousy achievablefi Pr e c | iTrncén beaper
formed at sub-mm spatial resolutiondn situatiors for
which smal ROl are imagedthe systen provided
images with higher resolutia and contrastto-noise
ratios as compared wit traditiond coincidene PET".

Prd. T. Lahoute of the VUB adds tha Concurrent
PET/SPECQ imaging is very usefd for their
translationhresearb on Nanobog therapies”If we

decick to chang from a preclinicd SPECT labele
Nanobog to a PET labelel Nanobog for clinica

trials, we can easiy compae thes tracers onen

onein vivo with the VECTor system".

researchersto expand the scopend breadth of
P Eanslationalimaging application saysDr. Chacko,
headof the LMTI.

Meanwhile Prof. Allan Johnsa PHD of Dukes
Center fo In-Vivo Microscopy has compard 4-D
microSPEQ with microCT to quantitativey assess
cardia function:

Prd. Lidian Chen Presideh of Fujian University
conclude We are excitad to use the simultaneous
PET/SPEQ capabilitis of VECTor/CT. This is a
unique advantag for our Traditiond Chinese Medi
cine researchFor instance now we can concurreny
study the effed of acupunctue on bran metabolc

Cardiac-gated microCT (LV rendering)

AThe favorable comparison shows that high resolution
microSPECT should be considered as an alternate

function (using PET) amd injury volume (with
SPECT) using modek of stroke.

imaging modality to microCTt allows to evaluate
function of the mouse heart and provides information
about myocardial perfusiansaysProf. Johnson.



Introducing Hybrid Optical Imaging
Taking Optical Imaginginto Translatonal Research
Hybrid Optical Imaging

With MILabs newOptical Imagingmoduleyou canexpandthe applicationreachof the VECTor/CTimagingplatform
with bioluminescence, fluorescence and Cherenkov imagingyhoeantakeyour optical in-vitro and exvivo research
dataandapplyduatmodalityprobesor probepre-targeting totranslatedatainto in-vivo animaland humanstudies.

MiLabsb unique VECTor/CT system
can combire microCT with the
sensitiviy of Opticd amd PET/
SPECT n one instrument thus
enablirg you to gain greate insights
into your diseas modek while
providing the quickesworkflow.

SPECT sum

While opticd imaging can rely on the
vad knowledg accumulatd on bio
luminescene and fluorescent agest

from microsopic imaging in vivo y =
macroscopi imaging of molecula ard
cellular processe in deg tisswe
remairs a challenge By incorporatimg a

U '.
Image-guided Surgery
Post-operative Images

SPECT Fluorescence
Pre-operative Images

Bioluminescence Fluorescence

Oxford & Yaleacquire
MiLab ssystans

OX ' j‘ Yale University

Oxford & NewHaven,June 2016

The universities of Oxford and Yale ae joining
the fag growing list of renowne institutions
using MlLabs moleculaimaging systems.

The Oxford Institute for Radiation Oncologis
the world's larges and mos comprehensie
cente for researh in radiaticm oncolog and
biology. The new VECTor/CT system wil
mainly be usel by Dr. Cornelisserto diagnog
arnd trea pancreat cancer

At Yale University, Dr. Sinusas, Directoof the
Translationh Research Imagm Center will
use the cardiacgatal high-resolutiov SPECT
ard CT modalities of their new systen to
develg innovative non-invasive imaging
approache for the assessmentfomyocardia
viability, angiogenesis, ahinfarction remod
eling.

hybrid optical imagig desigh on its
VECTor platform MiLabs can now
provide researchsrwith complemen
tary imagirg modalities such as CT to
improve the quality of the datthat can
be obtainal from imaging with biolu-

Exampe of translation fromin-vivo anima
into humars using a bi-modal prole for
potentid imageguided clear cel rend cell
carcinoma (ccRCC) applicationsBy
combinirg a SPECT ad fluorescentracer
in a bi-modal SPECT/Fluoresceaprobe
(**4In- DTPA-G250IRDye800CW)a

minescene and fluorescence probes powerful complementgiimaging systen

Singlepass Optical, CT and PET/SPECT @nd @ the sane time, use PET/SPET

imaging facilitates translation from in
vitro or exvivo to invivo applications
(M. van Oosteronet al., TU Delft).

to facilitate translation o the clinic of
their opticd probes.

that overcomethe limitations of each
individuad modality can be developd for
improvel in-vivo detectiom and resection &
tumors (S. Muselaes et al, UMC St
Radboud)

MiLab s enables high-

Finally: Adaptive X-ray CT

Submm PET and SPECT imaging with
VECTor/CT. Picture courtesy of Univ.
of California, San Fransisco (UCSF)

energy theranostics at
Erasmus MC

Rotterdam - the Netherlands, 2016
Globally recognized as leading Center
of Excellence for Peptide Receptor
Radionuclide Therapy (PRRT), Eras
mus MC has stéed to evaluate the
promise of 23Bi for radionuclide ther
apy. Being a combined alpha, gamma,
and Xray emitter with short halife
(46 min), SPECT imaging of'Bi is
demanding, since the majorityof
emitted photons has a much higher
energy (440 keV) than commom
SPECT. Moreover, dynamic miaical
biodistribution studies with*'3B are
challenging due to its shantlf-life.

The Most Versatilé’reclinical CT system, Ever

Despite these challenges, the MlLabs
VECTor is successfully being used
Erasmus MC for imaging'3Bi and
other high energy SPECT isotopes
such as'®4. With its dynamic SPECT
capabilities and energy range upB0
keV, image resolutions down 10.75

! MiLabs new Adaptive-Xay CT has been designed for fast, ultigh-resolution, lowdose imaging of exivo specimens and live
mm are obtained.

animals, from mice to rabbits. It can be used as a stdade unit and upgraded at any time téudly integrated Molecular CT
system using nuclear and optical imaging modalities

ary performane compromises The

VECTor/CT PRRT images 8fBi
(J.de Swart et al., INM, 2016

Labs

Combinirg high-speedlow X-ray dose
ard high-resolution CT imaging n one
instrument the U-CT systen is alreay
powerfu as astandaloneunit.

But t h esrmo@ U-CT is alo an
integrd pat of MiLabs VECTor/CT
platform and since U-CT operats on an
autonomos rotating gantry, it can e
upgraded to Molecula CT without

endresut is tha you can obtain
brilliant Molecular Anatomical Image
in ary configuration.

Designel for fast ultra-high resolutio
imaging, the Adaptive X- ray CT systen
can be usa for virtually all preclinicd
CT imaging as wel as certan materid
analysis applications:

A Ex-vivo @ 4 em voxd resolution

A Ultra-low dos < 5 mGy whole-body
imaging in < 5 second for in-vivo.

A Respiratory and cardiaegating

A Auto-zoom for focused whole-body
and multi-specisimaging

A Excellert softtisste contras plus dual
enery imaging to selectively enhare
softtisste  detectim with contras
agents

A Verticd specimea positionirg option

www.milabs.com




