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M “The visual representation , characterization and
quantification of biological processes at cellular and
subcellular levels within intact living
organisms.”(Massoud and Ghambir ,2003)

B Combining the targeting technology of molecular biology with
the detection technology of imaging instrumentation to image
and monitor both cellular and animal physiology and function
in-vivo
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M There are characteristics of Fluorescence Small Animal
Imaging

M In vivo i in vitro

I Value of integrating molecular events with cellular and animal
physiology in vivo for basic biological research

H Can efficiently survey whole animals
B Potential for rapid in vivo screening

H Eventually bridge between animal studies and human studies.
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- Pharmaceutics

Pharmacolog
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is the target is the drug is the drug is the drug- is therapeutic is therapeutic
expression absorbed & reaching its target tervention intervention
specific for distributed? molecular interaction promoting causing
the organ? ) target? promoting biological macroscopic
how fast is B response at response at structural
is the target the drug what is the molecular physiological changes/
expression eliminated? receptur level? or metabolic repair?
altered N occupancy
Ieve s
pathology? reachln;; its
target tissue
in sufficient
amount?
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Small Animal

Imaging Modality

Non-Invasive
Whole animal
imaging J
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Current industry focus on the SPECT
instrument, varieties of s
reagents and applications
|‘ Fluorescence
Tomography and
“Bioluminescence
S |
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*High Sensitivity, low cost & ease of use take optical Imaging to the advance modality
*Combining Imaging modalities Enables Animal Physiology in light of anatomy

Animal Cellular

Modality Anatnmylphysialogy Metabolism | Molecular Physiology Cost|Sensitivity| Depth Resolution
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X-ray Computed Tomography No Limit 50 um

MR No Limit |10 - 100 um

Magnetic Resonance Imaging

SPECT Single Photon Emission e _

Computed Tomography No Limit | 1 -2 mm
/

BLI

Bioluminescence Imaging / cm  |Several mm

FT

<1cm 1-2mm

FI
Fluorescence _Imaging (Planar)

Confocal Microscopy

' 0-150 um| 2.5 um

Adapted from Weissleder (2002) Nature Reviews Cancer 2:1-8
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Optical Imaging At Benchtop
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Compound
prescreening
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Figure 3. External image of bone metastasis of AC3488-GFP. External images of tumours in the
skeietal sysrem inciuding (a) the skull, (b) scapula, and (c) spine in a dorsal view of live intact nude

Hoffman, Robert M. "Green fluorescent protein imaging of tumour growth,
metastasis, and angiogenesis in mouse models." The lancet oncology 3.9 (2002): 546-556.




Hassan, Moinuddin, and Brenda A. Klaunberg. "
(2004): 635-644.

Biomedical applications of fluorescence imaging in vivo." Comparative medicine 54.6
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InVivo vascular imaging

M Venous injection at increasing
resolution

M Bright signals allows highly
detailed vascular analysis

M Red colors allow deeper,
higher resolution

M Long circulation times allows
detailed vascular imaging
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Monitoring Tumor Blood Physiology

M Non-targeted quantum dot

5 min 1 hour 2 haurs
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M Multiplex and
composite
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Microglia BRIFONS.

Axon tracts Oligadendrocytes

2
Immune cells 7 Vasculature

e Nerve injury Alzheimer’s disease

( Axonde /regeneration Epilepsy
Spinal card injury Mator netron disease  Stroke
Neuroinflammation  Myasthenia gravis Tumours
Brain trauma

Misgeld, Thomas, and Martin Kerschensteiner. "Neuroimaging: In vivo imaging of the diseased nervous system." Nature Reviews
Neuroscience 7.6 (2006): 449.
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TANP Company
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O Step I: Sepsis animal
model, Male C57BL/6
mice

O Step 2: 1076 GFP-
labeled cells were
injected to mice

U Step 3: GFP - will
fluoresce when excited
by light

Q Step 4: 24 hours after
cell injection Image the
mouse
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Optical Imaging Applications: Drug Delivery

Step |:no difference in animal model of interest
Step 2:drug for Alzheimer disease label to FITC
Step 3: Inject the drug to the mouse/Rat

Step 4:Trace the drug with optical imaging method

Bef
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After 30 After 60

GFP MOUSE

10



Black GFP mouse
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Nano Grafen
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