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Spectral Instruments Imaging (S| Imaging) came about by teaming the camera —
expertise of Spectral Instruments with the system expertise of the developers of imaging
the first high sensitivity laboratory imaging systems designed primarily for the

Spectal nstruments
demanding application of bioluminescent animal imaging

Bo and Mike
ﬁBo Nelson, Founder and Chief Technical Officer

Awas in charge of the instrumentation department of Xenogen

[Mike Cable, Founder and Advisor
ACTO of Xenogen

[Keith Copeland, Founder and CEO

Ahas been CEO of Spectral Instruments for 20 years

LGary Sims Ph.D., Founder and President

Ahas 30 years experience developing and testing solid state imaging sensors and systems
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Is a natural biological process by which certain organisms can generate light

Bioluminescence
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Quantum dot NIR dye
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+— ground
state

protein (flurophore) generate light wheni e x c ibyt ae external light source of a specific wavelength
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Sl Imaging sensitive to all
four functional imaging
modalities.

Cerenkov
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SPECTRAL — SPECTRAL
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SPECTRAL SPECTRAL
Advad) LagaX
CCD

CCD
LED LED
10 (430, 465, 500, 535, 14 (360, 405, 430, 465,
570, 605, 640, 675, 710, 745nn) 500, 535, 570, 605, 640, 675, 710, 745,
10 770 and 805nm)
20 (490, 20
510, 530, 550, 570, 590, 610, 630, 650, 20 (490,

670, 690, 710, 730, 750, 770, 790, 810, 830,

510, 530, 550, 570, 590, 610, 630, 650,
850, 870nm)

670, 690, 710, 730, 750, 770, 790, 810,
830, 850, 870nm)
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Ami/AmiX Lago/Lago X

CCD CCD
CCD -90
CCD 25.9 x 17.3 mm | 27.6 x 27.6 mm
f/1.2 -f/16, 50 mm
88 1152 x 770 400 (2048 x 2048)
CCD 22.5um 13.5 um
<0.0003 e-/pixells
>85%: 500-650 nm
>30%: 400-850 nm
100 photons/sec/cm ? /sr 45 photons/sec/cm 2 /sr
FOV 10x7cmto 25 x 17 cm 6 X6 cm to 25 x 25 cm
LED
N/A
14 LED (360, 405, 430, 465
10 LED (430, 465, 500, 535, 570 ; ’ : ’
LED 605, 640, 675, 710,and 745 nm) 500, 535, 570, 605, 640, 675, 710, 745, 770
and 805 nm)
10 20
10 20 (490, 510, 530, 550, 570, | 20 20 (490, 510, 530, 550, 570,
590, 610, 630, 650, 670, 690,710, 730, 750, 770 590, 610, 630, 650, 670, 690, 710, 730, 750,
790, 810, 830, 850, and 870 nm) 770, 790, 810, 830, 850, 870 nm)
1
X-ray 10-40 kev | 10-50 kev
X X-ray Line scanning imager, TDI (Time Delay Integration)
X-ray 25 x 15 cm | 25 x 23 cm
X-ray <3 mGy
Cerenkov Cerenkov CCD
NIST
56 X 66 x 122 cm | 56 X 66 x 211 cm
X
20-40, 9 g
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Array Format

Pixel Size

Cooling Air/Water
(203 ambient)

Dark Current:
Maximum (e -/p/s)

Read Noise
Maximum (e- rms)
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2048*2048 2048*2048 2048*2048
13.5 135 13.5 135 13.5 135
: -803 air .
-903 air -903 liquid -653 air

Absolute, Guaranteed

Absolute, Guaranteed

(-553 6guarant eed?qd)

0.0003@-903 0.0008@ -903 0.02@-603
3.5@100kHz 4.0@50kHz 5.0@100kHz
7.0@800kHz 10.0@1MHz 16@2MHz

14.0@3MHz
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Spectral Instruments Inc.
420 North Bonita Avenue

Tucson, AZ 85745 USA
Phone: +1.520.884.8821

FAX: 15208848803
e-mail- spectralgipecinst.com

Certificate of Performance

/

/1\g

\

./

@
. -90 + CCD v
. 85%

°
ACCD 3min -90 R e Grade 1
o CCOType: E2V 55-20 P/N 6546 n p | us

Tested to Specification Part Number: 6839

Spectral Instruments certifies tf quantities to meet or exceed the following:
Camera Sensor: Grade 1 ‘phus”
[} Quantum Efficiency: 50nm, >30% from 400-850nm

CCD operating Temp:  -90C absolute

Dark Current: 100 e-/cmA2/
i CCD Roadm:s:| :4»; R

Cartified July 25, 2014

e .
Authdrized Signature Company Seal
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http://ccd.com/pdf/AscentLifeSci.pdf
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» Alexafluor 700 and Cy5.5 dyes
serially diluted in PCR tubes for
sensitivity measurements (1x, 5x, )
10x, 50x, etc. dilutions) |

* Tubesimaged on foil background

with foil “walls” between tubesto »
. . . | B ROI 6=7.1552+07 | .
prevent cross-illumination G . o1 7=4.1650+07 )
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Spectral emission on AMI g 35 Spectral emission on IVIS
(640nm excitation) _' i~ e (640nm excitation)

= 31506410 >

3.00€+10
2.50€+10
2.00C«10

*

Radiant Efficlency

(Ip/s)fuw/fem?]

¥ 1506410 7.50€408 *
g 1.006+10 S 5.006+08 * o
5006409 * * 2.506+08 <
0.000+00 * 0.00£400 8
50 0 150 H00 850 650 700 750 800 8%
Wavelength (nm)

Wavelength (nm)

These are the same mice imaged in both an Ami X and a Spectrum. Mice 1 and 2 are controls,
the have no dye. Note the background in the control mice on the Spectrum. CALP/PE has
been telling users this is autofluorescence but it’s really system background.
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Rhodamine B Cy5 Rhodamine B and Cy5
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25cm FOV 20cm FOV 15cm FOV
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: AIm/AimX

Lumina
IVIS .
SPECTRAL | SPECTRAL P — IVIS Lumina
Ami Lago pe Series 111
Series
Imaging
field of view 25x17 25x25 23%x23 12.5x12.5
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X
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Light Tight Door

Electronics Control Box

Lens and Array lllumination

Time Delay Integration
HAMAMATSU A

PHOTON IS OUR BUSINESS

Shielded X-Ray Source —+— . A.’m «
L <% —

Camera
Electronics /
(onwol&_::
Filter Wheel
A 20s g
xny(amev{

_Lens & Array
Lumination

> . . A X Light Tight Door
)L(i-r:gyScan Camera | 3 m G y-

improve both speed and
signal-to-noise ratio X A )

Anesthesia Port

Heated Platform

Translating X-ray.
Source
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File Edit Group Creator/Editor Measure Image Help
Display
Display | Photo Oveday
4
« e
Numbes of Images to Display
Color Control
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| »  0.00000C
Color Range Minimum
T []» 655350
Color Range Maxdimum
i , 1.00000
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Unselect an ] Apply To Selected Images

ToalBax
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Display Control
(Tool palette for adjusting scale/opacity)

Status: Idle  Instrument mode: Single ~

Object height: [15 1] cm
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File Edit Group Measure Image Help
- e ‘ = JW
) Measurement Manager o (S e S
- Display
Display | Photo Oveday v | y  Maximum Mean Mimum Stdev X Centroid Y Centroid Aea |
5 0 ROl 1 70091.461 35.77225 23687550 -21.561598 55.436310 338.62241 487.99695 4177.4601
« ) 1 ROI1 137291.95 6§5.05786 46.398090 -20.927412 109.43104 33868402 488.12851 4177.4601
Number of Images to Display 2 ROI 1 274959.38 14915767 92.923073 -17.792542 218.40678 338.69321 488.12701 4177.4601
Color Control 3 549250.19 2j126.0981 185.62021 -18.974192 43663644 338.72000 488.09683 4177.4601
l Units | Counts I 4 10969414 5§39.2407 370.71353 -17.830899 871.19299 338.72406 488.12823 4177.4601
80
< »
Overlay Opacity (%)
[ - 0 ]
Color Range Minimum ‘ Save as CSVfile || Delete Selected ROls ‘ Copy Table to Clipboard I
| « 5039 ROIs | Background Images I
| Color Range Maximum
‘ 17
Color Range Threshold
Auto Color Range @ Linear Log
All u 1 Al Apply To Selected Images
ToolBox
Info $
*
View \ \
Arange 4
Measwe [] | (D O @ HH é
Label V| Poply To Group
Acquire ———————————— FOV: 25 Height: 1.5
q Protocol: | Cal Device Demo v } Photograph: Exposure 1, Bin: None, F# 16.0
= Luminescent: Exposure 1, Bin: None, F# 1.2. Em: Open
Preview Photograph: Exposure , Bin: , F# -
Status: Idle Instrument mode: Group ~
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Fluorescent imaging of plants and seedllngs has become a valuable tool to investigate multiple
aspects of plant biology and genetics.The localization of fluorescent indicators to help in the
understanding of plant gene expression, growth and development, circadian rhythm, chemical

resistance, and stress response.

Fluorescent emissions from desert flora. A flowering plant and
cactus were imaged for 20 sec with 465 nm excitation. Pseudocolor

fluorescent signals were overlaid onto a photographic image. Panel
A was imaged at 550 nm emission; panel B was imaged at 735 nm

emission

10s images of tomato plant in group mode. Psuedocolor
luminescence imaging overlaid onto photographic image.
In support of food safety program with the University of
Arizona Dept. of Veterinary Science and Microbiology.
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The top image displays the detection of
fluorescent signals within mice. Five mice
were subcutaneously injected with LiCor
IRDye 800 CW Carboxylate and imaged for
20 seconds.

Fluorescent signals are shown overlaid onto a
photographic image. [745 nm excitation, 845
nm emission, /2 ].

The bottom portion of the image shows the
X-ray image of mice with fluorescent signal
overlay. [40 kV, 20 sec x-ray exposure]
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Cancer Research i o2s
Darya Alizadeh, Malika Trad, Neale T. Hanke, et al.
B Dox 0 mg/k Dox 2.5 mg/k so{ 88 Omgkg
l0.48 o mg lg-1 20571 s mgnga 'o.xosDOX5 mg/kga.:.' % — 2'5mg/kg — —_—
! | O ¢od EE 5mg/kg
i " 2 22z
| ¥ e | 8
W & 2
| s ; R : | sy Q
o3 l’)._,{‘--} 5 :?:/;g hﬁ&"’ %
0 29.7 | ._vﬂ 68155 " 7175\'! Lo oo = 96
T vy Rl L — T od
CD11b > 14 17 23

Days after tumor injections

Six to eight week-old Balb/c mice were injected with 1x106 4T1cells
(mammary fat pad). MDSC (CD11b*Gr-1%) frequency was analyzed 1, 2, 3,
4 and 4.5 weeks posttumor injection . Percentage of M11b*Gr-1* cells in
the spleen of mice bearing 4T1tumors (upper panels). Bioluminescent
imaging of 4T1 tumor progression and lung metastases at the same time
points (lower panels). n=4 mice per time point. One representative
mouse out of 4 is shown. Two independentexperiments were performed.

Week 4.5

Mice were anesthetizedu s i ng | dpwr ddeni n oxygen, 4 %aniinsluctiop chamber.n e )
Images were captured with an AMI1000 imager (Spectral Instruments Imaging). Light emission was measured
over an integration time of 1 minute, 10 minutes after injection of luciferin.

C
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Figure3 (a) Untreated mice showed measureable light at day 17,
with substantial growth of metastases at day 31. Mice treated with

treatment, . .

— control antibody also showed metastasisat day 31, although the
level of metastasis was less tharmetastases detected in untreated
mice. Mice treated with anti -human c-fms antibody emitted the

i least amount of light over time, and five of the nine mice in this
treatment, . . ..
- tibia treatment group had negligible light emission. (b) The
antibody measurement of the meanphoton count ( SEM) taken from
bilateral femurs over time for each of the three groups showeda
control significant difference between the control antibody and anti -
S human c-fms antibody group on day 31 (P < 0.05
anti-human Y9 P y ' '
c-fms antibody (b) =
mouse #1 : 220
anti-human £ —+— no treatment
c-fms antibody, = & trol antibo
Dayl4 Day22 Dav26 c 8 —a— control antibody
mouse #1 / Y Y 38 1 —a—anti-human c-fms antibody
anti-human 5] g 12
c-fms antibody 5 “g
mouse #2 anti-human 5 8
c-fms antibody o g
mouse #2 03 4
o — ¢ S
11,000 190,000 110,000 520,000 S
photons/sec/cm?/steradian photons/sec/cm?/steradian D;)y Day 12Day 1906y 26 s 0 - - = £ -
0 5 10 1S 20 25 30
Scans were acquired with30s exposuretime, high eight-fold binning, 1.2 f/stop aperture, and 25 cm FOV Day
32
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S2VP10 X-RAY High Resolution S2VP10 (No XRT)

‘44!14155\ 4

Figure 2: Bioluminescence imaging for Visualization of ‘
Pancreatic Cancer. Pancreatic tumors were visualized

using bioluminescence imaging with S2VP10 luciferase

transfected cells. Mice were imaged for 10 consecutive ‘
days (Day 7-17), with increasing tumor size. 1! A ‘,‘ ‘\ 4

Conclusion:

Figure 4:

# Overlay of

Tumor
signal
(luciferase)
with X-Ray
image
(Top). High
Resolution
X-Ray
image
(bottom).
Tumor at
day 17

Radiation exposure obtained during animal imaging does not increase DNA

damage, up-regulate radiation sensitive markers, or induce cell stress.

High Resolution Low Resolution

Exposure to radiation during the imaging

of cancer was studied to determine

secondary effects. This study found:

U There were no signs of increased DNA
damage.

U Tumor size of x-ray exposed mice were
statistically similar to control group .

U Immunohistochemistry showed
minimal upregulation of radiation -
sensitive markers.
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Development of a Tongue Carcinoma Model Using =~
__________ Imaging _

,.Re,al—;T(Ln;lee.in Vivo Molecular Monitoring -
P N : “ \ N\ |

Increase in Luciferase Signal Intensity
Post-Injection: Pilot Mouse

A
1l ==

C.

Dissection
24 Hours 6 days
- Luciferase Signal Intensity: Pilot Mouse
1.00E-08 /
\ ' ik Successful development of this model will help us gain a better
1005 e understanding of HNSCC initiation and progression, and real-time
e molecular imaging of cancer cells in vivo will allow us to monitor
e T A tumor dynamics and metastasis
i 34
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Targeted Noninvasive Imaging of EGFR-Expressing Orthotopic

SPECTRAL INSTRUMENTS

Pancreatic Cancer Using Multispectral Optoacoustic Tomography - .::fg'lg‘
Cancer Research

C,top, p u o r e s imagmg o EGF-750 probe-
labeled pancreatic tumor;as a control,
unconjugated inert CF-750 dye was shown to not
accumulate preferentially in the tumor. Bottom,
detection of pancreatic tumor was

c o ny r usieg@S2VP10L cells (Luc positive)
through bioluminescence imaging on the AMI.

Fluorescence O

D, in vivo MSOT images were further validated
t hr ough p uimagiagsdetectioo & EGF-
750 probe in pancreatic tumor and liver tissues
analyzed ex vivo on the AMI; ex vivo scan of
or gans c otme agcumulatiendin the
— Ear7e0 pancreas and lack ofp u o r e £GF75Q probe
distribution in the liver, corresponding to MSOT
signalg u a n t fongthe biver and
kidney at < 10 MSOT signal units (a.u.).

Bioluminescence

ol b
680 695 710 725 740 755 770 785 800 815 830 845 860 875 890
Wavelength (nm)

PN B R A A A R
-/ Cold Spring Biotech Corp.
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Comparison of High Sensitivity BLI Imaging Systems
fm:: : r k Si | Applications -
st 0. Cabe?

| Sy

High sensitivity BLI image taken with an VIS 200

Center vs. Corner Measurements for

Three High Sensitivity BLI Systems

corner center ratio FF
IVIS 100 | 1.59E+05 1.30E+05 0.82 on
2.63E+04 1.29E+05 4.90 off
IVIS 200 | 4.00E+05 3.83E+05 0.96 on
2.33E+05 3.80E+05 1.63 off
Ami X 2.89E+05 2.78E+05 0.96 on
1.83E+05 2.78E+05 1.52 off

ol TR and Ami X system. The same C57BL/6 LSlluciferase
TP531 T PTEN I mouse 16 weekspost-viral exposure
was imaged following D-luciferin intraperitoneal
injection

All three instruments achieve color range required for high
sensitivity BLI imaging, but IVIS 200 and Ami X lensesrequire less

correction resulting in no halo

@t} B A A R R A TR A
S .13

Cold Spring Biotech Corp.

Y XKd(02) 26959990,y M b (04) 24928565,y | h(06)2146343; ®& :www.csbiotech.com.tw
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imaging

| 30min
R R e LY 37
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SPECTRAL INSTRUMENTS

In vitro and in vivo studies of Cerenkov Luminescence Imaging

Michael Dykstral2, Anderson Peck?, Anthony Chang?
Grand Valley State University?, Van Andel Research Institute?

The CLI image and the PET image both
show uptake in the spine and growth
plates in the knees.

1.3e5

Cerenkov radiation: It is possible
that the beta particle (electron or
positron) is relativistic, traveling
faster than the speed of light (v>c/n ) :
in the tissue.

Photons/sec

lance

Rad

c=speed of light in a vacuum
n= index of refraction of the
medium

Visual analysis yielded a spatial
resolution of 1.2 mm.

Linearity

R?=0.9980

—e -

E) 150
Activity (uCi)

Linearity was assessed by
placing samplesof varying
activities in the AMI -1000 and
performing a longitudinal scan

C
P, 4 R A SRR R A R 3] . o -
S@B Cold Spring Blotech Corp. Yy XK (02) 26959990y M db(04) 24928565,y 1 b (06)2146343; & :www.cshiotech.com.tw
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SN | ' R ) 2 3 | et LGS LD
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24h

Ex: 465 nm
Em: 630 nm
Scan time: 1s

24

LED

W AR . A N3 .
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SPECTRAL INSTRUMENTS

imaging

ZnPcG4 color map
ZnPcG4 10min-1h 3h 6h
6h X
A, 2R B L F R A TR 8 Yy XX (02) 26959990,y M b (04) 24928565,y I h(06)2146343; & :www.cshiotech.com.tw 40
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SPECTRAL INSTRUMENTS

PV = £ . MAgING_
PN AVERN T -9 AW S

Photograph overlay X-ray overlay

Images of mice 48 hours post injection of OsteosenséM 680

C
ZANBTS 5 A INE )
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SPECTRAL INSTRUMENTS

Imaging

-

A Detect Fewer Cells
Lago Minimum Detectable Radiance is 45 photons/sec/cm ?/sr .
The Lago specification is 36% better than the IVIS® Spectrum

specification of 70 photos/sec/cm ?/sr.

A SPECTRAL Lago:

36more

sensitive

A Industry Leading Field of View
High Throughput

A No External Coolers
Completely Air Cooled

A Lowest Background Signal
High Performance -90° C Absolute Camera

A Fourteen LED’s for Fluorescence Excitation
Wavelengths of 360, 405, 430, 465, 500, 535, 570, 605, 640, 675, 710, 745, 770 andB05nm are standard for excitation of
fluorescence species

A Twenty Emission Filters for Fluorescence and Luminescence Imaging
490, 510, 530, 550, 570, 590, 610, 630, 650, 670,690, 710, 730, 750, 770, 790, 810, 830,850, and 870nm. Custom filters
available upon request.

than the IVIS” Spectrum.

P, 4 58 AR A PR )

g p . . & (02) 26959990y M do(04) 24928565; &b (06)2146343; ®& :www.csbiotech.com.tw
2%, Cold Spring Biotech Corp. Y XK (02) Y (04) al (06)
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imaging Thanks a lot for

your attention!
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