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Key objectives

Orbeli Institute of Physialogy

» Establishment of a new research group focused on
hyperspectral imaging of biological targets

* Improvements in institutional infrastructure,
including the vivarium

 Compliance with EU standards in animal use,
biosafety, and human subjects research

* Trainings in bioimaging, data analysis, poster and
oral presentations
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Ethics and Compliance

Home = Compliance Committes

Laboratory Safety

COMPLIANCE
Animal Care & Use
Animal Care and Use
Trainings Q E
Biosafety
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LAW y ()
STANDARDS
POLICIES rn,r RNANCE
TRANSPARENCY REGULATIONS
AMIMAL CARE & USE BIOSAFETY HUMAN SUBJECTS RESEARCH

Ethics and compliance in research cover a broad range of activity from general principles for conducting research responsibly to specific regulations
governing particular type of research. These principles are essential for ensuring that research is conducted in a manner that is both responsible and
credible, while also safeguarding the rights and well-being of participants and maintaining the trust of stakeholders

Compliance refers to the adherence to established guidelines or specifications, or the process of achieving such adherence.
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Home » Compliance = Animal Care & Use

ANIMAL CARE & USE

ANIMAL CARE & USE

Institutional Animal Care and Use
Committee

Occupational Health and Safety

PROTOCOL SUBMISSION

POLICIES AND INFOMATION MATERIALS

RESOURCES

SOP

The L.A.Orbeli Institute of Physiology conducts research invelving animals to better understand
health and diseases in humans and animals, as well as to contribute into development of new
treatments. The Institute is committed to ensure proper animal care and use, training of the
staffinvolved, careful planning of experiments, and taking all efforts to mitigate pain and distress
for the animals.

An animal care and use (ACU) program at the Orbeli Institute of Physiology comprises all activities
that have a direct impact on the animals’ welfare, including animal and veterinary care, policies and
procedures, personnel management, occupational health and safety, IACUC functions, animal
facility design and management. The use of laboratory animals is governed by the regulatory
requirements outlined in the Article 11 of the Republic of Armenia Law about veterinarian care
approved on June 21, 2014 and comply with the Directive 2010/63/EU of the European Parliament
and of the Council on the protection of animals used for scientific purposes and the European
Convention for the Protection of Vertebrate Animals used for Experimental and Other Scientific
Purposes.
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Spectroscopy and Hyperspectral
Imaging Instruments and Accessories:

e UV-Vis Spectrophotometer for
measuring absorption and
transmittance in samples across
ultraviolet and visible light spectrums.
Must feature a broad wavelength range
and high spectral resolution.

Relevant accessories like cuvette
holders, fiber optic probes

* Tunable UV/Broadband/IR Xenon Light
Source LED Arrays for tissue
illumination w UV and white light

e Fast snapshot hyperspectral camera

* Frame-Based Hyperspectral Imaging
Systems in UV, VIS and NIR ranges

* High-performance computing solutions
with data analysis and visualization
software specific to spectroscopic
analysis (e.g., MATLAB, R with spectral
analysis packages, and proprietary
software bundled with instruments)




Equipment for Tissue Engineering and Cell
Culture studies

Biosafety cabinet for sterile work
environments

Two stacked CO2 Incubators to maintain cell
culture conditions

Microscope with phase-contrast capabilities
for cell inspection

Centrifuges for sample preparation

Water distiller

Liquid Nitrogen Storage for cell preservation
Autoclaves for equipment sterilization
Refrigerator and freezer for reagent and
sample storage

Water baths and heat blocks for sample
incubation

Perfusion pump for decellularization
Pipettes, cell culture flasks, dishes, and multi-
well plates

Dissection tools

Fluorescent dyes and probes

Cell culture media and reagents

Tissue culture plates and flasks

Antibiotics and growth factors

Microscope slides and coverslips

Chemicals and biochemical reagents
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4D hyperspectral data for nerve and ligament differentiation
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ABSTRACT

Iatrogenic nerve injurics, inadventently caused by an oper-
ating physician, occur at a significant annual rate. A major
reason for such intraoperative damage is poor nerve visual-
ization, which results in the ransection of incomrect structures.
or the misidentification of mmg as vessels o ligaments.

v diffuse P imaging
{HSI) has been applied to the nerve dlffl:rl:nnalmn issue in
the surgical context. In contrast, our study addresses the
1ask of di ing between nerves and ligaments using
3D and 4D autofluorescence HSI, followed by classification
using CNN and Boear unmixing. Our experiments use ex-
cised bovine nerve and ligament samples. The data indicate
that utilizing 3 4D HSI configuration increases classifica-
tion performance by up 1o 10, schieving nearly 98.9%
accuracy in most cases.  Furthermore, CNNs consistently
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DEEF LEARNING CLASSIFICATION OF ABLATED ATRIAL TISSUE If
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Comparative Analysis of Deep Learning Methods
for Classification of Ablated Regions in
Hyperspectral Images of Atrial Tissue
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superior by 10.4%, on aver outperform lincar unmixing, at times by more than 15%. T | . § - 1
hyperspectral images. We conclude that combining multiple autofluorescence HSI1 ,‘:_"Fi ke yan', Lusine Davtyan', Ani Avetisyan?,

X ! iy datacubes acquired at several narrow-band excitation wave- Nr,:""'_’ Senrye .. e B"'"'"' :""“,'d hi Veghiazaryan
Keywords: 413 lypersper AESTRACT anu_lym f!!-:iS deep Ieamlr_u (D.LICI:IR-H!'ICEIIIU lengihs with a CNN s ian d By, iversy of Amsenia. Veorvam, ATmewis

Text bhere for identifying ablated regions in awial tssue | o 00
. . . Building on traditional hyperspectral met it hups:dly
. - - : : . enhanced MULTIEXCITATION HYPERSPECTRAL IMAGING TOWARD IMPROVED LICHEN Wnion (ERA Chair
] [hoperspec | ndex IDENTIFICATION
as !
- . . gtk
."1,: 4D hyper SDECtral lmaging Narek Cfu‘lingaryanl, Arsen Gasparyang-g, Narine Sarvazyan‘-“
i for intraoperative tissue classification
sta s) Tarogenic 10rbeli Institute of Physiology NAS RA, Yerevan, Armenia
ten Narek Chilingaryan®, Fernando Villarruel®, Tigran Soghomonyan®, Varduhi Yeghinzaryan®, dat 5:"""."““( 2 American University of Armenia, Yerevan, Armenia
'&:‘3‘ and Narine Sarvazyan®®< % u:‘:a:; 11221:“'5 Owoﬁn}’ fiﬁE{IA- Thkma%:h NAS RA]SgeUlmm]EIAJS menia remote sensing, We
orge Washington University, ington, , United States . Wi v -

fiu a1, A. Orbeli Institute of Physiolozy NAS RA, Yerevan, Armenia | & s R gt ]::;E;’};:’:s
b | bAmerican University of Armenia, Yerevan, Armenia study norves bet land subjective. For
= “George Washington University, Washington, DC, United States “'.'d not comee ABSTRACT color. Yet many species of lichens are indistinguishable by of l&ﬂwntllli'i:‘i
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: e and ofbiological by s to be explored.
I,i: ABSTRACT = utilizing high-resolution data across multiple spectral bands. ‘The ability 1o rapidly and straightforwardly differentiate
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This study examines the use of 4D hyperspectral imaging (4D HSI) for visualizing clinically relevant targets. The

“Thesem

In the study of lichens, which are symbiotic entities formed by

species using HSI is especially useful for researchers focused

s | approach relies on intrinsic optical properties of the tissue without the need for exogenous dyes or contrast agents. the 1r: fungi and photosynthetic partners, our novel approach lever-  on ecological moniloring, biodiversity, lichen conservation 3 Owr:(_ampa_ral e
Here we compare antofl hased 4D HSI to a traditional 3D HSI approach for its ability to distinguish i ages the potential of HSI through a technique referred to as ~ fforts and sustainable ecosystem management. Here we fo- classification of
between nerve and ligament hundles, isolated from adult cow trotters. Datacubes are captured within the 420-720 multi-excitation HSI (ME-HSI). This method differentiales  Cus on the use of ME-HSI, whichemploys multiple ultraviolet surgical guidance
nm interval, under illumination wavelengths ranged from 280 to 420 nm. The unmixing outcomes of individual itself by employing multiple ultraviolet wavelengths for il-  and visible wavelengths (o illuminate the samples while cap-
3D HSI eubes prove inferior to those from multiple, even as few as three, 3D cubes sequentially combined into lumination, capturing data in the visible range, and subse-  turing images in the visible range. Using this approach, we
one. The data show an increase in the ratio of correctly identified pixels with the increased number of HST - quently integrating these hyperspectral cubes. Our research  attempied to differentiate three species of Tichens that are vi- )
cubes taken at different excitation wavelengths. Combining multiple 3D HSI cubes into a single 4D dataset demonstrates that this innovative technique provides supe-  Sually indistinguishable color-wise. The data have confirmed s, deep leaming,
improves target identification and reveals additional features, such as damaged nerve with torn epineurium. rior effectiveness in identifying lichen species. By defailing the enhanced capacity of ME-HSI to reveal subtle spectral dif-
The 4D HSI approach merges excitation-emission matrices with traditional HSI and delivers higher accuracy in unique spectral signatures, ME-HSI facilitates species differ-  ferences. Our findings support the use of ME-HSI for ecolog-
dist]‘ng\l;\;shing ditfere:tntz‘ssuistrug\;[rgs[.dli‘un::?me‘ rlsu?rg ad\m;cﬁ :m:})wix techn%liuai such as dEEphI:iul‘aﬁl ) e entiation, enhancing the accuracy of ecological monitoring  ical and preservation purposes, going beyand current remote Bhioc :, leading to active HSI
networks, can potentially utilize 4D | ata further to distinguish surgical targets. The data suggests that 4 agen thic and conservation efforts through non-invasive methods. sensing paradigms. |I].n|ugg'mg from agriculture [2]10
HSI has significant. potential for various clinical applications, including surgical procedures, dental applications, was selected as ey Iysis [4], H
and cancerons lesion identification, leveraging small spectral changes for improved visualization and clinical bovine hearts Index Terms— Hyperspectral Imaging, Autofluoms- ical tissue analysis [4]. Hypenspec-
outcomes. surround- cence, Lichenology, Taxonomy, Environment been utilized for the inspection of
o e ssected, placed regions on heart atrial tissue [5}-
Key : 4D hypersp | imaging, excitat matrices, surgery illmnli.;lcly af- L. INTRODUCTION the potential of HSI to reveal the
Sroce toes : during surgical RF ablation inter-
1. INTRODUCTION ¢ and De- Lichens play a crilical roke as bioindicators due Lo their sen- estimation of RF ablation impact

This study builds upon carlier efforts by us and others to use the intrinsic optical properties of tissues for
visualization of clinically relevant targets without the need for exogenous dyes or contrast agents.' ! Here we
explore the advantages of the 4D hyperspectral imaging (4D HSI) modality that collects and processes data
acquired from both excitation and emission axes. Recent advances in optics, such as fast tunable light sources
and snapshot cameras, made the 4D HSI approach suitable for intraoperative monitoring of the surgical field-of-
. Each 4D HSI dataset contains values from four axes: two spatial dimensions (r and y) and two speetral
dimensions (excitation and emission wavelengths). This study compares the performance of autofluorescence-
based 4D HSI to the traditional emission-based 3D HSI approach. Excised bovine nerve and ligament bundles
were used as examples of targets to be distinguished in order to allow to avoid inadvertent nerve damage during
surgery. Such damage can result from inter-patient anatomical variability and visual similarity of nerve fibers to
nearby structures, posing significant risks including loss of sensation and paralysis® This study highlights the
potential of the 4D HSI approach as a promising candidate for developing new imaging methods to distinguish
nerves intraoperatively.
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sitivity to environmental changes and pollutants. They con-
tribute to ecosystem health by participating in nutrient cycling
and soil formation [1]. In Armenia, a region with r]lverse :]l—
malic zones and rich the accurale
and monitoring of lichens are particularly crucial [2]. Lichen
diversity in Armenia not only reflects the region’s unigue
ecological conditions but also provides insights into environ-
mental changes and the impacts of anthropogenic activities.
However, identifying different lichen species is notoriously
difficult given their visual similarities and complex struc-
tures [3]. Our research seeks to address these needs by ad-
wvancing identification methods through multi-excitation hy-
‘perspectral imaging (ME-HSI). In the past, reflectance-hased
hyperspectral imaging has shown to be effective for daylight
aerial monitoring of lichen growth and distribution [4]. How-
ever, this appmzch works only for lichen species that exhibit
in their spectra, ie., their

Fig. 1: Images of three lichen species in the wild and as a
dried specimen. Label Rf stands for Ramalina fraxinea , Fs
for Flavopunctelia soredica, and Rs for Ramalina sinensis.
Upper row photographs are courtesy of Naira Sargsyan.
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Optimization of collagen sponges for skin repair and wound healing | Exploring Multidimensional Hyperspectral Imaging for @ . Comparative Analysis of 4D and 3D Hyperspeciral Imaging
for Nerve and Ligament Differentiation

Detection of Cardiac Radiofrequency Ablation Lesions

. i Femnando Villarruel , Tigran Soghomonyan , Narine Sarvazyan L Gtetmiioct
mando W (et
ysieg

Ani Avetisyan*, Ekaterina Baidyuks* and Narine Sarvazyans<s

bel Insitute of Physiology NAS RA, Yers

*Sechenov Institute of Evolutionary Physiology and Biochemistry, W St. Petersburg, Russia

e s “American University of Armenia, Yerevan, Armenia Introduction
4Gorge Washington University, Washington, DC, United States

[Fpcrspectat magng K51 cptres 2 30 et (. 1) cotanig edecance or Sressence spectum o codh pac i an mage. K, ' 3 used ol o omecial
ppiesions, inclaing

i hyz\sasmmluexumnnmvslm craatng 3 4D hyperoute (¢ . A A ). D02 404451 s e poter
RoDUTON werioos -
e L 92 e, st s e, owerer iyt frin s pee Infradustion
i et = e Bt B g o e v s 20 oo o
mm.m.mm o cerrat s ergecong - e o e e [ [ it
e e S Materials and methods IRy g paberts Undergoig ezpEcity Caples SrgEnes. Exoh year, 400,000 o
.\ Heart collection and REA. St acquisition Tissue staming (=] unmlx\ny Mmymm":“'e"" co In "’ u ‘""" 5" Mst==in e
"4 5 S g b ey 0% Novel Boimaging and rmote sensng Emhﬂu.Masmwmm (31,
/ e S e amnamnmmnnlmwwmmmmm
aranged sgaet [
ey vora vaae ww | mence spectral, HEl captres the
P ———————— e S0ECTH MAMEON—e TUGRESCENCE—emINEd TOM 307 FORE OF Me 1Ssue, When
- Buminated wih 2n exciation ight, and stores € In 2 comesponding plef (Fg. 1EL This
ﬁ:inﬂmﬁsz reSut i 3 30 daticoe i, ;. Coecing such fomation ucr oered exctaton
e i L S e iy > et condtions resutt: g %, % A
mu:n:g'mmmsm et 2, 1., excnton e (. 1C). The exSeniay Saratmre be mrmber of e
— e — rown (— g namcErng on ohect, mkng e efecihe 1 dSCHTINAE besween Sucies bed
‘on the¥r speciral character:
e et e i Tr—— e
s e i sl T et To compare the perormance of common | | Ax
St cion gt (et Y P g, syt e b ey inear unmixing fechniques appled 1o 4D 05), while them waz
vty e o and =g 200

3D dats unmixing

Materialc and Methoos

oy o
g ket i vy
e i b crdoing

Sp-oc‘lral Plxels as Imagos CHN-based Pixel Classification of
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Toward imaging of PFA lesions: development
of a custom-made pulsed field generator
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Solving Nature's Mysteries Using
Advanced Bioimaging Approaches

4-6 November, 2024
Yerevan, Armenia

The 3-day conference will bring together researchers and professionals who
utilize advanced imaging techniques to address a variety of biomedical questions
and challenges. The program will include talks on cardiac imaging,
neurophysiology, toxinology, computational approaches and emerging new
technologies. The list of invited distinguished speakers includes, among others,
Sandor Gyorke (Ohio State University, USA), Sergei Kazarian (Imperial College
London), and Emilia Encheva (George Washington University, USA).

Jointly organized by the BIO-SEE society, funded by the Chan Zuckerberg
Initiative, the ERA Chair project, funded by the European Union, and the Orbeli
Institute of Physiology of the Armenian National Academy of Sciences, this
international conference will feature invited talks, poster session, best image
competition, roundtable discussions and social program.

Main Venue: Congress Hotel, Yerevan
Registration Deadline: August 12, 2024
Abstract Submission Deadline: October 1, 2024

Scan to register Scan to submit abstract

Registered participants will have full access to conference meeting rooms, coffee breaks and
lunches. A discounted hotel rate is available for those who register on time. Accepted abstracts
will be included in the conference booklet with an assigned ISBN number.

Contacts for additional information:
For programmatic inquiries: Narine Sarvazyan, PhD, at phynas@gwu.edu
For organizational matters: Evelina Harutyunyan ot evaharutyunyan@physiol.sci.am
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Science outreach activities for regional schools
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Vivarium renovation — done!
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SUBMITTED GRANTS

This proposal version was submitted by on Brussels Local Time, Issued by the Funding & Tenders Portal Submission System

Application forms

Proposal ID SEP-211076846
Acronym  NPDT-for-AMEEV

1 - General information

Topic ERC-2024-ADG Type of Action

Acronym NPDT-for-AMEEV

Call ERC-2024-ADG Type of Model Grant Agreement

Proposal fitle Africa, Middle East and Europe; in silico, in vitro and in vivo approaches

wellcome

WT reference N320005/2/24/2

Development of drug-based, non-plasma-derived biological therapies for viper snakebite treatment in

1 application awaiting decision

Draft (0) Waiting for Wellcome decision (1) Past (3)

Received by Wellcome Reference number: 320005/Z/24[Z
Discovery Award
Discovery of a universal snakebite antivenom based on 3D-Al-

guided screening and design

Lead applicant: Naira Ayvazyan (you)
Application submitted: 3 December 2024

22-0CT-25

101201618 - NPDT-for-AMEEV

Sorted by recently submitted
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