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14-1 CUMNO3UYM MO KOHOOKANbHON
PAMAHOBCKO MUKPOCKOMWHU B Y/IbME
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B koHUe ceHTA6psa 6onee 100 y4yeHbIX MPUHAAM y4yacTue B 14-M CMMMNO3MyMe MO KOHGOKa/bHOM
pPaMaHOBCKOW MMUKPOCKOMUU, KOTOpPbIA cocTossica B YibMe (FepmaHus). B npeacTaBaeHHbIX AOKIAAAX
paccmaTpuBa/ICb peLleHUsi LUMPOKOro Kpyra Hay4HbIX 334a4 C MOMOLLbIO COBPEMEHHbIX CpeacTB

KOH$OKa/IbHOM paMaHOBCKO MUKPOCKOMUW.

More than 100 scientists met in Ulm at the end of September for the 14th Confocal Raman
Imaging Symposium. The lectures thoroughly documented how modern Raman microscopy
contributes to gaining new insights into widely varied scientific questions.

11 meRUMAX U Tpex Ipe3eHTalHIX JOKIaUUKHU

IIpeACTaBU/IM HOBBIe MHTEPeCHBIe IIPHUJIOKe-

HHS PAMaHOBCKOM MHKPOCKOIIMH B TAKUX 0612~
CTAX, KaK HayKa O )KU3HH, MaTepHhaJioBe[jleHHre, HayKa
0 3eMJIe 1 3KOJIOTH .

[Tocne BcecTopoHHero ob3opa ¢u3uku 3pdpexrTa
PamaHa, BelnnonHeHHOro CebacTbesHoM llIT0KEpoM
(YHuBepcurtet Jlyiicbypr-dcceH, lepMaHus), ATMUD
Macuk 13 MaccayyceTCKOro TeXHO/JIOTMYeCKOIro MH-
crutyTa (Kembpuask, CIIIA) pacckasa o CBOMX HCCIIe-
JIOBAHU SIX OHOTIOrMUeCKUX U aPXe0JIOTUYeCKUX MaTe-
PHAJIOB, TAKUX KaK 3yObl MOPCKHUX eKell, IpeBHEPHUM-
CKUM OeTOH U MIKYPHI SKUBOTHBIX, KOTOpHIe 2000 et
Has3aj KMCII0Jb30BaJIMCh B KaYyeCcTBe MaTepHalsia OJjs
IHChbMa. MacHK OTMETHJI, YTO XOUeT MCII0Ib30BaTh
[0/1y4YeHHBble 3HAHHUS 0 CTPYKTYpe U MPHUHLMIIAX I10-
CTPOEHHU S BeIlleCTB [JIs pa3paboTKU HOBBIX MaTepHa-
JIOB Y1 TeXHOJIOTHH.

Ha ceccuwn, mocBsiIIeHHOM HayKe O >KM3HH,
Mauxe Bunpbeprc (YHuBepcutet ete, PpaHKPyPpT,
FepMaHUSs) paccKkasaaa o IPUMeHeHHUH PaMaHOB-
CKOIM MUKPOCKOIIMH JIJISI K3y4eHHUs KJIeTOK in vitro,
3aMeHA4 3KCIIepPUMEeHTHI Ha JKXMBOTHBIX IIPU IIpOBe-
JeHUU dpapMalleBTUYECKHUX HUCCIeJOBaHUM. B yacT-
HOCTH, OHa XOYeT BBISICHUTD, AEHUCTBYIOT TH aKTHUB-
Hble BellleCTBa [ KeHepPHKOB TaK Ke, KaK MCXOLHbIe
CoOeTUHEHHU S, U KaKoe BIHMSIHHE OKa3blBaeT Ha UX
HencTBHe GpapMalleBTUYeCKHUM cocTaB. Ilos [TaHTaHO
(YruBepcuret Texaca, Jannac, CIIA) TakKe IIpen-
CTAaBUJI UCCIeJOBAaHUS BHYTPEHHe! KU3HHU KJIEeTOK,
a UMeHHO - IpoleccoB abcopbruu HaHOYACTHUII.
OH ucnonb3yeT B paboTe yriepomHble HAHOTPYOKH,
XapaKTepHU3yIoliruecs BBICOKMM PaMaHOBCKHUM
paccessHueM.
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Ceccud, NOCBAIEHHAS MaTepHaoBeIeHUI0, BKIIIO-
4Jaja IIaTh AoKkJ1agoB. CaTeHaep KaTtapus (PertHCKO-
BecTdanbCKHMU TeXHUYEeCKHH YHHUBEPCUTET AXeHa,
Tepmanus) u 3urdpun Anuriaep (CBOOOLHBIN YHUBEP-
cuteT bepnuHa, [epMaHUs) NpeACTaBUIHN PAMaHOB-
CKkHe uccinenosanusa 2D-matepuainos. C.KaTtapus pas-
pabaTeIBaeT JaTUMKHU JaBlIeHUS U GOTONPHEeMHUKHU
Ha OCHOBe rpadeHa. 3. AUI/Iep 3aHUMaeTcst QyHKIHUO-
HalM3alMel rpadeHa 1 U3y4aeT, KaK 3TH IIPOLIeCcChl
MO>KHO OTCJIe;KMBATh C IIOMOIIIbIO pAMaHOBCKHUX CIIeK-
TpoB. bacTuan BapToH (PpayHrodpepoBCKUI HHCTHU-
TYT CTPYKTYPHOU IIPOYHOCTH U HaJIe;KHOCTH CHUCTEM,
JapmmrTanr, lepmaHus) paboTraeT Hag aBTOMa-
THU3allMel PaMaHOBCKOM MHUKPOCKOIHMH A/ aHa-
7K3a MHOTOC/IOMHBIX IIOJIMMEPHBIX [IJIEHOK. Xe/leHa
Horenpa (YHuBepcuteT ABelpy, IlopTyranus)
KCITI0JIb3yeT pAaMaHOBCKYI0 MUKPOCKOIIHIO [JI5 UCCIIe-
OOBAaHUS paclpefeeHHs 4YacTUL, cepebpa U Kpa-
CHTeleH Ha BOJIOKHAaX, IPUMeHSeMbIX B [IPOK3-
BOACTBe QYHKLIMOHAIBHOIO TeKCTUIs. Ho3e CBapT
(AkzoNobel Chemicals, Humepnauasl) ucciegoBana
MeTOJ0M PaMaHOBCKOM MHUKPOCKOIIMH CBOMCTBA Kpa-
COK M aHTHKOPPO3HOHHBIX ITIOKPBITHI, a TaKKe CTOH-
KOCTb K CMBIBAHHIO COCTABOB, IIPeJOXPAaHSIOIIMX 107"
BOJHbIe YaCcTU Kopabier oT o6pacTaHuUsI.

PaMaHOBCKass MUKPOCKOMUS SBISETCSI BaKHBIM
MEeTOHOM MCC/IeOBAHMS U /15 YUYEHBIX, M3y4Yalo-
IUX 3eMJII0, a TaKXe 3Kojoros. Hatanea HMBiesa
(TexHUYeCKUH YHHUBEpPCUTET MIOHXeHa, l"epmaHHH)
KCIIO/NIB3YeT ee I aHa/lIKM3a BPeJHBIX A1 OKPYKako-
el cpefibl MUKPOUYACTHI IJIACTUKOB B Bofie. [JUHa
Baysp (LleHTp KOCMHYeCKHUX I10JIeTOB [omnmapria,
NASA, CIIIA) UOeHTUQUIIUPYeT Caedbl OpraHuye-
CKOHM >KM3HH B TOPHBIX IIOPOZAX, BO3PAaCcT KOTOPEIX
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bonee 100 yveHbix npUHAAU yyacmue 8 cumnosuyme
More than 100 scientists took part in symposium

COCTaB/ISIeT MH/UIMAPABI JIeT, YTO6BI BIIOCTEICTBUH
HCKaTh TaKHe CJIeJ(bl JaJIeKO 32 ITpe/ielaMiU 3eMIH.

B Tpex BBICTYIIJIEHHSIX PAaCcCKa3bIBAJIOCh O pas-
HOOOpa3uu MHPa PaMaHOBCKOM MHKPOCKOIIHH.
Henc CommeptyH (RISE Bioscience and Materials,
CTokronbM, llIBerysi) oxapakTepr3oBas cebs Kak yue-
HOTO "PaMaHOBCKOM CIeljHanu3anuu’. EMy mpuxo-
IOHJIOCH paboTaTh C MHOKECTBOM 06'bEKTOB: OT YaCTHUI]
P’KaBYMHBI 10 06pa3LoB ceipa. 3y3aHa KpoHekoBa
(MHCTUTYT onuMepoB CIOBALIKOM aKaJeMUH HayK,
BpaTtuciaaBa, CI0BaKHUs) UCCIeAYyeT B3aUMOMIEH-
CTBHe MHKPOKAIICYBHBIX CUCTEM C papMalieBTHYe-
CKMMHU BellecTBaMHU. Ee Ile/Ib — HAYUHUTHCS YIIaKoO-
BBIBATh MHCYJIHH-TIPOAYLIUPYIOLUIHe KIeTKH B KPO-
IIeYHbIe II0JIMMePHbIe KaIICy/Ibl, YTOOBI BHEAPITH UX

B OpraHu3M 6onpHBIX AuabeToM. "OHH MOTYT CIIy-
SKUTb [TOCTOSIHHBIM UCTOUHHMKOM MHCY/IHMHA, 3aMeHSsIs
pery/spHbIe YKOJBL', — CAUTaeT UCC/Ie[J0BATENb.
Banbsrep Mrionnep (YHUBepcuTeT uM. dpunpuxa
Iunnepa, Hena, TepmMaHus) 3aTPOHYII BOIIPOC, KOTO-
PBII MHTePeceH [JIsl BCero Hay4YHOTo coobmecTBa:
MO>KHO JIM YyCKOPHUTb PAMaHOBCKYI0 MUKPOCKOIIHIO?
9T0 0c06eHHO aKTya/lIbHO ITPH aHa/HM3€ SKUBBIX Kjle-
TOK, a Tak’Ke Korja Heo6XoJHuMO BBIIIOTHUTE 60/b-
muye o6beMBbl HCCIefoBaHUN. [IoBBIIIEHHE CKOPO-
CTU HU3MepeHHUM TpebyeT yBeJlHYeHHUSI MOUHOCTHU
nasepa, UYTO TPYAHO BHIAEPKATh KUBBIM KJIeTKaM
Y opraHu3MaM. Mionjep cpaBHHUJI PaMaHOBCKHe
MHKPOCKOIIBI C Pa3/IMYHBIMU UCTOYHUKAMH H3/Ty4e-
HUS U PacCUMTa/ TeIlJIOBYIO HAarpy3ky Ha o6pasiibl.

n 11 invited lectures three
short presentations, the
speakers presented new and
interesting applications of
Raman microscopy to answer
questions from life sciences,
materials science, geoscience
and environmental science.
After a comprehensive over-
view of the physics of the
Raman Effect with Sebastian
Schlicker (University of
Duisburg-Essen, DE), Admir
Masic from MIT (Cambridge,

USA) reviewed his studies of
biological and archaeological
materials, such as the teeth
of sea urchins, Roman con-
crete or 2000-year-old animal
hide, which was used as writ-
ing material at that time.
Masic said he wanted to use his
knowledge of structures and
design principles to develop new
materials and processes.

In the life sciences session,
Maike Windbergs (Goethe
University, Frankfurt, DE)

described how Raman micros-
copy can be used to investigate
cellular in vitro models that
are used in pharmaceutical
research as a substitute for ani-
mal experiments. For example,
she wants to find out whether
the active ingredients of
generic drugs behave in exactly
the same way as those of the
original compounds and what
influence formulations have
on the effect of the substances.
Paul Pantano (University of
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Tomac Pabn (cnesa) u Bepa [ly2aH>Kuu ¢ 2eHepanbHbimM dupekmo-
pom WiTec Moaxumom KosHeHom

Thomas Rabl (left) and Vera DuganZic with WITec's CEO
Joachim Koenen

B MHKPOCKOIIMH IIJIOCKOCTHOTO ocBemeHus (light-
sheet microscopy), B oTauure 0T KOHOOKAIBHOH
MHKPOCKOIIMH, BO3MOXKeH OLHOBPeMeHHBII 3aXBaT
BCeH CIIeKTPaJbHOU MHGOPMALIUHU K3 I10JIS1 3peHUs
npubopa, HO TaKasi TeOMEeTPHU S OCBEIIeHU S IPHUBO-
OUT K HAKOIJIGHUIO TeTlIa B 06pa3ije, 4ero MOKHO
n36exxaTh TOABKO IyTeM 3HAUYUTENbHOTO YMeHb"
IMeHUs] MHTeHCUBHOCTHU BO36yXJeHHUs. BriBoJ
B.Mmwonnepa: "BBuay TemjaoBoro s¢pdexTa, coueTa-
HUe IIJIOCKOCTHOTO OCBeIleHUs C 0OOBIUHBIMHU MeTO-
JaMHU CIIeKTPOCKONHKHU obecrmeyrBaeT yaydlleHHe

He 60j1ee ueM Ha 5% U He I103BOJIsSeT JOCTHUYb CKOPO-
CTell, KOTOPBIX MOKHO 651710 6B OKKAATh O611arogaps
pacmapa’sielnBaHHIO".

Kak u B mmpeAbIAylike TOObI, KIOPU OTMETHUIIO
HarpajaMu Jydllde [IOCTepHble IIpe3eHTAlLlHUHU.
HarpaZsl HOMYy4YU/IHU ABa IPOeKTa, OTHOCSLIHeCs
K obsacTu MeAUIMHBI U papMalleBTUUYECKHUX
vccienoBaHUM. XUMUK Bepa Jlyranskud (MHCTUTYT
$OTOHHBIX TeXHOAOTUMN UM. JleibHua, HeHa,
TepMaHUs) IpOBesia UCCIeL0BAHUeE 10 0OHapyKe-
HHUIO MaKpoparoB B aTePOCKIePOTHUECKUX bIrsiI-
KaX C MCIONb30BaHUEM MOAUPULHUPOBAHHBIX
YaCcTHUI 30/I0Ta. [IpUCYTCTBHUEe 3TUX MMMYHHBIX
KJIeTOK CUMTAeTCs IoKa3aTesaeM Npubnuskarole-
rocs OIIACHOTO pa3pbiBa OASIIKH, KOTOPBHIK BBI3BI-
BaeT Tpomb603. Tomac Pabn (YHuBepcuTeT [laHAH,
BenuKo6pUTaHUS) IPeACTABUI METO, oIl pefese-
HHUS KOHLIeHTPAallUU IPOTUBOIAPa3UTapHBIX IIpe-
[IapaToB B KJIeTKaX Yej0BeKa C IIOMOILIbI0 YaCTHI]
cepebpa. Yem syullle KJIeTOUHbIe CBOMCTBA TaKOTO
TepaleBTUYeCKOr0 areHTa, TeM BEIIIe ero KOHIeH-
Tpals B MMMYHHBIX KJIeTKax U TeM 3o deKTHBHee
3aIMTa OT MApPa3UuTOB. ITOT MeTOJ, UCC/IeJOBAHUS
MOXKeT OBITH IT0JIe3eH IPU pa3paboTKe HOBBIX IIPO-
THUBOIIAPa3UTaPHBIX [IPeIlapaToB.

B KOHIle CMUMIIO3MyMa yYaCTHUKU OBLIK IPU-
rnameHsl B mTab-kBapTupy WITec B YabMe, rie
UM OBIIM MOKa3aHBl HOBeHIIHe KOHPOKAIbHBIE
U KOPPensiHOHHBIe PAMAaHOBCKHE MHKPOCKOIIBI
U nporpaMmHoe obecmeyeHue. [IpoBegeHHBIH
OIIpOC MOKa3aJ, YTO yYaCTHUKHU BBICOKO OLleHUIH
Moly4eHHY0 HHGOPMALIKIO O BO3MOKHOCTSIX 3TOr0
THIIA CIIeKTPaJbHOM MHUKPOCKOIIHH. |

Texas, Dallas, USA) also pre-
sented studies on the inner life
of cells. He monitors whether
and how nanoparticles are
absorbed by them. As they’re a
particularly Raman-active test
material, he uses carbon nano-
tubes (CNTs).

Five lectures were part of
the Materials Science ses-
sion. Satender Kataria (RWTH
Aachen University, DE) and
Siegfried Eigler (Free University
of Berlin, DE) presented their
Raman studies on 2D materials.
Kataria described graphene-
based pressure sensors and
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photodetectors he designed.
Eigler deals with the func-
tionalization of graphene and
described how such processes
can be tracked with the help
of Raman spectra. Bastian
Barton (Fraunhofer Institute
for Structural Durability and
System Reliability, Darmstadt,
DE) is working on automat-
ing Raman microscopy for the
analysis of multilayer poly-
mer films. Helena Nogueira
(University of Aveiro, PT) is
involved in the analysis of tex-
tile fibers. She uses Raman
microscopy to investigate the

distribution of silver particles
and dyes on fibers used in the
production of functional tex-
tiles. José Swart (AkzoNobel
Chemicals, Deventer, NL) pre-
sented very practical applica-
tions. Not only has she put wall
paints and anti-rust coatings
under the Raman microscope,
but she’s also examined how
quickly antifouling substances
are washed out of the underwa-
ter coatings of boats.

Raman microscopy is also an
important method for geoscien-
tists and environmental scien-
tists. Natalia Ivleva (Technical
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University of Munich, DE) uses
it for the analysis of microplas-
tics in water. These particles are
considered harmful to the envi-
ronment. Dina Bower (NASA
Goddard Space Flight Center,
Greenbelt, USA) identifies
Raman signatures of organic
life in rocks billions of years
old, to later help in the search
for such signatures far beyond
Earth.

The three short presenta-
tions also reflected the diver-
sity of the world of Raman
microscopy. Jens Sommertune
(RISE Bioscience and Materials,
Stockholm, SE) provided insight
into his life as a "Raman Service
Scientist." He’s already had
samples as diverse as rust,
cheese and corena under the
microscope. Zuzana Kronekova
(Polymer Institute of the
Slovak Academy of Sciences,
Bratislava, SK) is investigat-
ing how microcapsule systems
release pharmaceutical agents.
Her aim is to pack insulin-pro-
ducing cells in tiny polymer
capsules and implant them into
diabetic patients. "They could
deliver insulin constantly and
replace many syringes," said the
researcher.

Walter Miiller (Friedrich
Schiller University, Jena, DE)
posed a question that was
exciting for the entire Raman

community: Can Raman
microscopy be accelerated? That
would be of particular interest
for the analysis of living cells,
but also for high-throughput
investigations. If one wants
to measure faster, an increase
in laser power is necessary,
which is difficult for living cells
and organisms to withstand.
Miiller compared Raman micro-
scopes with different types of
illumination and calculated
the thermal load on the sam-
ples. In lightsheet microscopy,
in contrast to confocal micros-
copy, illumination can cap-
ture the entire spectral infor-
mation of the field of view at
the same time, but this illumi-
nation geometry leads to heat
build-up in the sample, which
can only be avoided by a signifi-
cant reduction in the excitation
intensity. Miiller’s conclusion:
"The combination of lightsheet
illumination with all conven-
tional spectroscopic imaging
methods cannot, for thermal
reasons, exceed an improve-
ment of a factor of 5, and did not
achieve the speed gains initially
expected in accordance with
parallelization."

As in previous years, the
best posters were recognized
with awards in 2017. The jury
chose to award two works, both
from the field of medicine/

pharmaceutical research.
Chemist Vera Duganzic
(Leibniz Institute for Photonic
Technologies, Jena, DE) showed
studies for the detection of mac-
rophages in atherosclerotic
plaques using modified gold
particles. The presence of these
immune cells is considered
as indication of an approach-
ing dangerous rupture of the
plaque that triggers thrombo-
sis. Thomas Rabl (University
of Dundee, UK) showed how he
can determine the concentra-
tion of antiparasitic drugs in
human cells with the help of sil-
ver particles. The better the cel-
lular properties of such a thera-
peutic agent, the stronger it can
accumulate in immune cells and
the more effective the defence
against parasites can be. This
method of investigation could
prove helpful in the development
of new antiparasitic drugs.

At the end of the sympo-
sium, the participants were
invited to WITec Headquarters
in Ulm, where they were shown
the latest confocal and correl-
ative Raman microscopes and
developments in software. A
survey at the end of the event
revealed that the participants
felt very well informed and were
inspired by the diverse applica-
tions of this type of spectral
microscopy. |
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