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520nm illuminaﬁun beam : 5

Fo
B ' g Sample container

I -~ (compatible to regular
| " containers e.g. Petri dish)

RAEAFEEE, HmERn
X¥Z Sample holder

(manual sample holder
scanning +/-10mm)

FARALE, SRHE+/~10m Field of view B0xB0X30pm?

WF

Dry objective 60x

{NA 0.8 /WD 0.3mm)

FRHE 60X

Camera recording 60 fps
RRBRR 60fps
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A.SINGLE CELL MORPHOLOGY, KINETICS & DYNAMICS

* Death « Adhesion
*»  Remodeling * Intracellular trafficking
= Migration -

Mouse Fibroblastic Reticular Cell (FRC) during mitosis. On the left 2D slice (refractive index map by 3D Cell Explorer).
On the right, 3D reconstruction obtained with STEVE. Colors are Rl specific: membrane is pink, condensed DNA is green and
normal DNA is light blue.
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B. INTERACTIONS & REACTIONS

»  Cell-cell » Drugs&Toxicity

» Cell-bacteria = Nanomaterial internalization/
» Cell-virus trafficking

» Inorganic material .

»  Stimuli

green, the nucleiin blue,

C. STAIN-FREE HISTOLOGY
& HISTOPATHOLOGY

= Tissues morphological analysis
» 3D Tissue characterization
Cancer diagnosis

Paraffin fixed Mouse skin Fixed 8um slice of mouse liver with a blood vessel. Sample was fixed in 4%
sections (8 pm). PFA and embedded in OCT.
On the left 2D slices at different depth of Field (refractive
3D Cell Explorer). On the right, 3D reconstruction obtaine
are Rl specific: Blood is red, and hepatic tissue is blue.

x map by
th STEVE. Colors
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D. STAIN-FREE CYTOPATHOLOGY

th STEVE. Colors a

» Cell nuclear evaluation = Reactive changes

» Fast Pap-smear analysis * Immune reactions

» Needle aspiration biopsy = Cell aging

» Cancer diagnosis = Amyloidosis

» Infection diagnosis » Autoimmune diseases
» Microbial infections: .

parasitic, viral, and/or bacterial

D. STAIN-FREE BLOOD CYTOLOGY

Hemam Blood sasngpde. White blocd cell amosg red blood cells

Drop of blood based diagnosis of:

Red blood cells count (CBC) (e.g. Anemia)

White blood cells count (e.g. Mononudeosis)

Placelets count (e.g. Leukemia, Myeloma)

Microorganism infections (e.g. Malaria, Chlamydia trachomatis)
Monitor size and shape of the red blood cells (e.g. Anemia)
Shape, size, and relative numbers of white blood cells

{e.g. Sickle-cell disease, GEPD deficiency)
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E. CELL'S METRICS
Metrics
» Area = Activity (moving from
» Thickness frame to frame)
» Volume » Density distribution *histogram of RI
» Texture/Roughness » Rlsegmentation (d-stains)
« Irregularity
Cellular thickness monitoring during the mitasis
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Cellular thickness monitoring during mitosis.
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