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(ps or fs) pulse, ultrabroadband or broadly tunable Ti:sapphire lasers, Yb-doped fiber roccrs [ i
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CARS SYSTEM INSTALLED AT UNIVERSITY OF SZEGED

CARS imaging system installed at the University of Szeged, Department of Neurology (Prof. Gabor Tamas lab), June 2014
Photo Gallery

() # * I+ . -.( & /011111
( ! 1 /011111
( # + + # % !



SPIE==Er

R&D ULTRAFAST LASERS LTD.

D

2 % -

) S %

FemtoFiber + scanning head for confocal/2PF imaging = FiberScope
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The confocal
microscope
illuminates a portion
of skin with the
point source of light
and detects the
reflected light
through a pinhole.

Lucid's non-invasive
VivaScope confocal
microscopes provide

cellular resolution images
to help identify various
skin conditions.

OPM November 2007 |
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Given that this
imaging form lets
physicians look
into tissue in vivo
without any of the
processing that is
done in the pathology
lab, confocal imaging
may well reveal new
skin features that
cannot be directly
correlated to the
pathology.
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(Top) A benign mole
viewed from (left)
the skin’s surface at
visible wavelengths,
(center) at a depth
of 10 um and (right)
at 161 um with
infrared confocal
microscopy.
(Bottom) Malignant
melanoma at (left)
surface level in
visible light, (center)
at a depth of 35 um
and (right) at 95 um
with confocal
microscopy.
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Dermalnspect

Non-invasive muitiphoton tomography
of human skin

In vivo optical biopsies with subcelular
spatial resolution based on near infrared
femtosecond laser technology for:

= Diagnostics of dermatological disorders
= Melanoma d tion
= Tissue engineering

» Cosmetic research > - Melanoma detection

= In situ drug monitoring /i [ z

= Intratissue imaging of pharmaceutical - P - Skin cancer diagnosis
components i . = ;

- Cosmetic research

Mirror arm for Dermalnspect

more flexibility, new options for measuring -In situ drug monitoring

Summary of the mirror arm in Adobe PDF format (click here, 0,3 MB)
Summary of the Dermalnspect in Adobe PDF format (click here, 2,2 MB)

REVIEW ARTICLE Clinical multiphoton tomography (PDF, click
here)
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Signal level as the function of polarization Noise/Signal ratio as the function of polarization
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Half-Wave Plate Control Voltage [V]
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Quarter-Wave Plate Control Voltage [V] Quarter-Wave Plate Control Voltage [V]
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Z.22 abra Bal oldalon: a megvalositott FiberScope mikroszkop egységeének blokkvazlata. Jobb oldalon: a
FiberScope nemlinedris mikro(endo)szkop a tesztmérések soran (X-Y-Z iranyokban léptetdmotorral
pozicionalato targyasztallal, allvanyra szerelve).
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Table 1. Endogenous skin chromophores.

Chromophore

Excitation A.. (nm)

Emission 4 (nm)

Fluorescence and SHG
Retinel (20)
NADH (17.97-100)
Vitamin D (20)
Flavins (17)
Melanin (101)
Elastin (101)
Collagen

Fluorescence

SHG (19.101)

CARS

C-H stretch
Sebaceous glands
Adipocytes

700-830

340: 690-730
<700

370, 330; 700-730
280450

300=-340; T00-740

300=340; 700=740
T20-960

{tunable range

of TP laser)
Excitation

See (23.29)

450

450-470

450

430

440, 520, 575
420-460

420-460
360-480 (Jex/2)

Emission e (em™')
2845 cm™!
Ee
2845 cm
2956 cm™!
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SHG

Van Gieson

control

ob/ob - CRD

Z.10 abra Kontol és génmodositott ob/ob egerek bdrérdl késziilt CARS (zsirsejtek) és SHG (kollagén) felvételek,
valamint a vonatkozo bérmintakrol készitett patologias festések utan készitett mikroszkopias fényképek. Jol
lathaté a normal testsulyu (control) és elhizott (ob/ob) egerek bére kozotti kiilonbség a felvételeken.
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Skin Research and Tu.l'm[l.rt?w 2013; 19; ¢297—¢304 € 2012 fohn Wiley & Sons AJS
Printed in Singapore- All rights reserved
doi: 10.1111/j.1600-0846.2012.00643.x

Skin Research and Technology

Diagnosis of BCC by multiphoton laser tomography

Stefania 5e1denar1 Fedenca Argmelh Sara Bassoli!, Jennifer Cautela Anna Maria
Cesmaro Mario Guant1 Davide Guardoh Crlstma Magnom Marco Manfredlm
Giovanni Pontl and Karsten I(:::amg34

' Department of Dermatology, University of Modena and Reggio Emilia, Modena, Italy,
*Department of Pathology, University of Modena and Reggio Emilia, Modena, Italy,
qurﬁnmr of Biophotonics and Lasertechnology, Saarland University, Saarbriicken, Germany and *JenLab GmbH, Schillerstrasse 1, 0745, Jena,
Germany

Fig. 4. Basal cell carcinoma. (a) 100 pm depth, excitation wavelength 800 nm. Shifting the wavelength to 800 nm, basaloid cells become less
visible; employing an excitation wavelength of 820 nm basaloid cells disappear and it is possible to observe empty spaces surrounded by collagen
fibres (phantom island); (b) 100 pm depth; (c) 120 yom depth.
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Z.4 abra Egérbor kollagén eloszlasardl FiberScope eszkbzzel készitett in vivo SHG kép (1024x1024 képpont)
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A.) Ti:S laser (5 mW) B.) Yb-fiber laser (5 mW)

Figure 1. Comparison of SHG imaging performance of different mode-locked lasers having the
same average power of 5 mW (on the sample) for nonlinear microscopy. Ex-vivo murine skin
sample, imaging depth: z = 30 um, same microscope settings. Collagen distribution measured by
A) an industry standard, 80 MHz Ti:sapphire laser, and by B) our newly developed Yb-fiber
oscillator and amplifier system (with a variable repetition rate).
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In vivo study of targeted nanomedicine delivery into Langerhans
cells by multiphoton laser scanning microscopy

) ) <3

DO 10,111 Vexd. 12454
wvnwileyonlinefibrary com/joumnal/ EXD

Attila Kolonics', Zsolt Csiszovszki®®, Eniké R. Toke®, Orsolya Lorinez™®, Déra Haluszka'* and
Robert Szipoes'™?

asers Ltd,
gy, 5S¢

gner RCP, Budapest, Hu R&D L

cst, Hungary,
tweis University Hunga

r Solid State Physics and Optics c

v, Budapest,

Physics and Optics of Wigner RCP, PO Box 4%, H-1523 Budapest, Hung
g mta hu
{400 Est West Hwy, Bethesd,

e-mail: szipocs.re

IMUNITY Inc,

Abstract: Epidecrmal Langerhans cells (LCs) function

DV penetrated the epidermis and entered the eGFP-LCs.

The AF346-DV signal was eq ted inside the LCs,

professional antigen-pre

nting cells of the skin. We i

ally distrit

the LC-target properties of a special mannose—m After 9 h, we observed AF546-DV signal accumulation that
pathogen-like synthetic nanomedicine DermaVir (DV), which is occurred at the cell body. We demonstrated in live
capable to express @ pens to induce immune responses and kil animals LCs picked up and accumulated the nanoparticles in

HIV-infected cells. Our aim was to use multiphoton laser the cell body.

microscopy (MLM] in vivo in ord
Alexa-labelled DV (AF546-DV
: ed green fluorescent protein (eGFP) under the contral of

o visualize the uptake of Key words: ¢t

multipho

by

Lt

s. Knock-in mice expressing

rin gene (CD207) were used to visualize LCs. Afier 1 b, Accepted for pi e 2014

Figure 1. Penetration kinetics of AF546-DV through the stratum corneum in
enhanced green fluorescent protein (eGFF)-Langerin knock-in mouse ear in vivo
xz-Multitracking sections were composed from a stack of xy-optical sections w
5 um distances between the sections. The sections were recorded from the
stratum cormeum (£ = 0 um) to the epidermis (£ = 35-40 u These
representations reveal the penetration profiles of AF546-DV into eGFP-Langerin
knock-in mouse skin reaching an average of 20 ym penetration dep
the honeycomb-shaped cormeocyte layer after 1 h of topical treatment. AFS46-DV
diffused in the whole depth of the skin after 9 or 24 h despite of the fact that a
part of the AF546-DV formula dried on the stratum corneum. Control: intact skin
without AF546-DV.

1 underneath

. AF546-DV 9 h

Control

AF546-DV 1h

AF546-DV 24 h
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Z.5 abra Alexa-546 jelolt DermaVir nanorészecske (AF546-DV) in vivo penetracios vizsgalata egérbdoron
FiberScope nemlinearis mikroendoszkdppal, ~1030 nm-es gerjesztéssel (128x128 képpont). Zold csatorna:
kollagén SHG jele, piros csatorna: az AF546-tal jelélt DermaVir részecskék fluoreszcens jel a
DermaPrep/DermaVir kezelést kdvetd 1 ora mulva. A ,z-stack” felvétel sorozaton jol latszik, hogy a Langerhans
sejtek 1 oOra elteltével felveszik a bor felszinére felvitt, festékjeldlt AF546-DV részecskéket, ami kirajzolja a
Langerhans sejtek elhelyezkedését a borben.
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CARS SYSTEM INSTALLED AT UNIVERSITY OF SZEGED

Related articles

CARS imaging system installed at the University of Szeged, Department of Neurology (Prof. Gabor Tamas lab), June 2014

Photo Gallery
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In 2012, a novel, cost efficient CARS imaging setup was
developed at Wigner RCP of HAS (Csati, 2012), which was used
for label-free, 3D microscopic imaging of different biological
samples, such as white adipose tissue (Kolonics, 2012). A
commercial version of the prototype CARS system at Wigner RCP
has been constructed and built for the University of Szeged (USZ)
by the end of 2012 by the R&D Ultrafast Laser Ltd in
collaboration with Carl Zeiss Jena. The CARS imaging system
comprises a femtosecond pulse, tunable Ti:sapphire laser (R&D),
an inherently synchronized two-stage Yb-fiber amplifier unit
(R&D), a CARS Unit (R&D) and a CARS-upgraded version (Wigner)
of Axio Examiner LSM 7 MP microscope (Carl Zeiss). Using this
commercial setup, researchers at USZ (Molnar G) and Wigner Figure 1. CARS image of myelin fibers in
RCP (Szipdcs R) have demonstrated that this novel CARS-imaging ;F:Epa:';?;t; mlter oF Wk g
setup allows for label free imaging of the brain (Figure 1.). For )
instance, tuning their CARS setup to CH; vibration of myelin lipids, they could record high quality 3D
CARS images of the myelin. Since myelin loss and axonal degeneration are the pathological hallmarks
of several inherited and acquired neurological disorders, a method that allows simultaneous
visualization of the two inter-related processes in live tissues may have great research utility. Such
method had not been available prior to the introduction of the CARS system.

-
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Z.7 abra PEIm részecskék in vivo penetracidjanak vizsgalata egérborben CARS méodszerrel.
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Figure 1.

Stain-free histologic imaging with multi-color CRI. (A) Vibrational spectra of the major
constituents of tissue: lipids, protein and water. Arrows indicate Raman shifts at which
imaging is performed. (B-D) SRS images of a live C2C12 mammalian cell acquired at the
CHp-stretching vibration at 2845cm™! (B) and CH3-stretching vibration at 2940cm’! (C).
Multicolor image (D) generated from images (B) and (C) with the green channel (CH»
image) showing the cell-body and the blue channel (thresholded CH3-CH, difference image)
highlighting the nuclear morphology including a bright nucleolus. (E-H) SRS images of
fresh ex vivo brain tissue acquired at CHy-stretching vibration at 2845¢m™! (E), CHs-

! (F). and vibrationally off-resonant showing TPA of
hemoglobin at a sum frequency of 23,700 em! (G). Multicolor image (H) generated from
images (E-G) with the green channel (CH; image) highlighting cytoplasm and myelin
sheaths, blue channel (thresholded CH3-CHj difference image) showing the nuclear
morphology, and the red channel (hemoglobin image) highlighting red blood cells. (I) H&E-
stained micrograph from the same region in the brain. (J) Same multicolor image as (H)
with a different pseudo-color scheme, chosen to mimic the appearance of an H&E-stained
micrograph, illustrates the similar image content and appearance of stain-free images and
H&E stained sections. Scale bar, 25 pm.

stretching vibration at 2940cm™
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