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*llya Balmages et al., "Laser speckle imaging reveals bacterial activity within colony," Proc. SPIE 11920, Diffuse Optical Spectroscopy and Imaging VIII, 1192024
(9 December 2021); https://doi.org/10.1117/12.2615444
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Publ i kUcijas 2

Pirms ERAF projekta:

A Zhao Z, Patrinely JR, Saknite | , Byrne M, Tkaczyk ER.
NGui deli ne for I n Vivo Asses
Leukocyte Counts in Human Skin Microvasculature via
Reflectance Confocal Videomicroscopy, Wlicrocirculation,
28:e12725, 2021. https://doi.org/10.1111/micc.12725 - Q2

A Liu X, Parks K, Saknite |, Reasat T, Cronin A, Wheless L,
DawantB, Tkaczyk ER. nNnBaseline
annotation improve automated detection of cutaneous graft-
versus-h o st d i Girkecal Blematology International,
3(3):108-115, 2021. https://doi.org/10.2991/chi.k.210704.001
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Konferenlu zi Aoj

Pirms ERAF projekta:

UzaicinUtUs runas

A Saknitel, Tkaczyk ER, A Acute GVHD, an upateargligbilitg n
to detect features usi ngTh®RZhdWorleCGosgress offConfotab p a t
Microscopy (virtual). May 21-23, 2021.

A Saknitel, Zhao Z, Patrinely JR, Byr ne -éddothélidd ac zy
i nteractions in the first 100 days ThezdWdnreg m
Congress of Confocal Microscopy (virtual). May 21-23, 2021.

A Saknite |, Zhao Z, Patrinely JR, Byrne M, Tka
assessing graft-versus-host di sease, 0 Annual Conferen
Medicine and Surgery, May 15-16, 2021.

A Saknite |, Kwun S, Patrinely JR, Zhao Z, Zhang K, Hood A, Chen F, Liu X, Kangas L, Kukkonen
A, Kortteisto P, Byrne M, Jagasia M, Tkaczyk
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skin in patients after a stem cell transpl an
Colloquium, Pullman WA, February 11, 2021. )
PrezentUcijas konferencUs

A Cronin A, Marks M, PhillipsE, Saknite |, Tkaczyk E, Photographic Documentation of The North
American Therapeutics in Epidermal Necrolysis Syndrome (NATIENS) Study. SJIS/TEN 2021
Collaboration, Innovationand Community (virtual). August 28-29, 2021.

A Zhao z, Patrinely JR, Saknite |, Byrne M, Jagasia M, Tkaczyk ER, Inter-rater and intra-rater
reliability of identifying leukocyte adhesion and rolling in upper dermal blood vesselsvia in vivo
reflectance confocal video microscopy. The 2nd World Congress of Confocal Microscopy (virtual).
May 21-23, 2021.

A Cronin A, Saknite I, Hussain |, Bowden A, Tkaczyk ER, Al
on color in smartphone digital phot os, 00rnsal
and Plastic Surgery, Photonics West BiOS, San Francisco CA, March 6-11, 2021.
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Pirms ERAF projekta: ‘

PrezentUcijas konferencUs

A Saknite |, Kwun S, LiuX, Zhang K, Hood A, Chen F, Kangas L, Kukkonen
A, Kortteisto P, Byrne M, Jagasia M
erythematous andpost-inflammatory pigment changes in cutaneous
chronic graft-versus-host di sease by hyperspect
presentation paper 11618-15 in Photonics in Dermatology and Plastic
Surgery, Photonics West BiOS, San Francisco CA, March 6-11, 2021.

A McNeil AJ, Parks K, Liu X, Saknite |, Chen F, Reasat T, Wheless L,
Tkaczyk ER, Dawant BM, ASegmentati c
Chronic Graft-Versus-Host Disease by U-Net wi t h | ncept i
Vanderhbilt Institute for Surgery and Engineering Symposium, Nashville,

TN, December 15th, 2021

ERAF projekta ietvaros:

UzaicinUtUs runas

A Saknite |, Tkaczyk ER, Biophotonics for patient care: building a
translational research team at a medical center in the United States. IX
International Physics Conference in honor of F. Pianca (virtual). December
22-23, 2021.
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fFO /dAaAY!Il &
ERAF Biophotonics in veterinary medicine: introduction al
first steps L.1.1.2/VIAA/3/19/455 GoBVM), 202Q023

A Journals

1. Cugmas B, @6 S MIRSsh TGodec.,~ i NEH2GIobM, Zdovdl
oHow AccurateAre VeterinaryClinician€Employing-lexicultVet for
|dentificationand AntimicrobialSusceptibilityTestingof Urinary
Bacteri& éAmtibiotics, 10(10), 1160, 2021-Q1
DOI:10.3390/antibiotics10101160

2. Cugmas B; A O DS NBEI20ry¢ Ev@aluatiorof Erythema
Severityin Dermatoscopi¢dmagesof CanineSkin:Erythemalndex
Assessmeniind ImageSamplingReliabilitg = { SY a2 NRA X +
DOI: 10.3390/5s21041285Q2

3. Cugmas Blivry¢ 2Evafuatiorof skinerythemaseverityby
dermatoscopyn dogswith atopicdermatitis Yeterinary Dermatology,
32(2), 18346, 2021, DOI: 10.1111/vde.12982)1



http://1.1.1.2/VIAA/3/19/455

Conference SPIFPhotonicsWest 2021

A CugmasB: A OBSENB A OSJa | A KRubimb, Tan®H$iuRS |
a 2 Opticalcoherencaomographyand Ramarspectroscopyor ex
vivo characterizatiorof canineskin andsubcutaneougumors,
preliminaryresult = Procéedlings11636, SPIEhotonicsVest
BIOS SahRranciscpOpticalBiopsyXIX:TowardReaiTime

Spectroscopitmagingand Diagnosis116360C, 2021, DOI:
10.1117/12.2578725

A Cugmas B; U NEIRAvedt Agréementbetweenbody surfaceand
rectaltemperaturein cat€ >~ RProceeflings11651, SPIEhotonics
WestBIOS SaRranciscpOpticalDiagnosticand SensingXXl:Toward
Pointof-CareDiagnostics116510Y, 2021, DOI: 10.1117/12.25812-




Skinerythemaevaluationin dogs

A We comparederythemaevaluations
retrievedvisuallyby a dermatologistor
opticallyby a dermatoscopet smartphone

a b
o QT [5] ]

none mild |moderate| severe
x -
No erythema The most

severe erythema

Figure 1. (a) Erythema severity estimated according to the Canine Atopic Dermatitis Extent and Severity Index, 4" iteration (CADESI-04) and a
proposed Visual Analog Scale. A generic example of an erythema estimation is shown as a circle and an "x".
(b) Objective erythema estimations done with an optical set-up comprising a dermatoscope and a mobile phone.



A We found a high correlationbetweenvisual
andoptical erythemaevaluations
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Figure 3. (a) Correlation between visual Canine Atopic Dermatitis Extent and Severity Index, 4" iteration (CADESI-04)-based and objective ery-
thema index (Elgae) estimates. Sample classification was based on the El mean between the 25" and 75" percentiles (dashed lines).
(b) The difference (4) in the CADESI-04 score obtained from the visual and objective erythema severity estimations.



Non-contacttemperature
measurementgcats

A We found a goodcorrelationbetween
standard (ectal) andinfra-red temperature
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Figure 3. (a) Inguinal and RT with a fitted linear regression line (black) and 95% prediction intervals (red lines).
(b) The difference, Bland-Altman plot (AT = RT — inguinal temp.). The mean difference (6.61°C) is deducted from the data.
95% limits of agreement (£1.96-SD) are marked as red lines.



Plansfor 2022

A Tofinishallfield (clinica) measurementgor my postdoctoral
project
(a) photoplethysmography (PPG)dogs cats andcows
(b) variousopticaltechniguesfor canindfeline skintumors.

A Attend three confrences
(a) SPIPhotonicsWest 2022 lpiophotonicg,
(b) ECCMID 2028%dterinary),
(c) WSAVA 2022¢terinary),

A Applyfor agrant
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MIi ndaugas Tamogl Il nas

Project title: Multimodal imaging combining optical coherence tomography
and photoacoustic microscopy for veterinary oncology (Lzp-2019/1-0254)

Project implementation period:  01.01.2020. - 31.12.2022.
Project funding for y. 2021: 100 000 eur

People involved:

Mindaugas Ta mo ¢ i (Eoordirsator)
B | a&ggmas (v.p.)

Uldis Rubins (v.p.)

Mikus Melderis (stud.)

OskarsL i g e v(stud.) s

Eva Gt r (veterinarian)

DairaVi @ k(eeternarian)

Publications in 2021 (WQOS)

1.Gai |l |i ~,damo§i NnAarsd rMR, NFr,LM. (2021). A setup for
microscopic studies of ultrasounds effects on microliters scale samples: analytical,
numerical and experimental characterization. Pharmaceutics , 13 (6), 1-18. Q1, IF:6.3
+submitted

22.Tamogi Il nas, M. Vi §kB.eMelkldis, §., Rulins, U., Cugmas, B
(2021). Multimodal approach of optical coherence tomography and Raman
spectroscopy for differentiating benign and malignant skin tumors in animal patients.
Cancers (IF: 6.639). Review round #2. T Q1



Conferencepapersandreports:

1.Cugmas, Bt A OY SBBSZ 2A0SJ3a 71 RubdBEE h'dD> adSf YRRSOMRMEYZ!
Optical coherence tomography and Raman spectroscopy for ex vivo characterization of
canine and feline skin and subcutaneous tumors: preliminary results. Proceedings of SPI
11636, 17. d0i:10.1117/12.2578725

+ubmitted

2A0S0a1Aas thMady S/BIBIY [aBE RSMNA & a®bour 235 W
classification with optimized scanning window size for OCT imaging. SPIE Photonics We:
BiOX022 conference,-62 March 2022. Manuscript ID: BO302.

Reports

M® 2A0SdaiAia hall NBEXODEMNEB @ dzawH & a X y OddzTI
Analysis in OCT Images TarmourTissue Classification. 17th International Young Scientist
O2YyFSNBYOS a5S@St2LIYSyda Ay h LIS, Biga, Llatyidk
Abstract Book, p.27

2.+ A O] D5Mdlse |. Cugmas, B. Biophotonics techniques for optihalacterisatiorof
canine and feline skin and subcutanedusiours(2021). 27th annual international
conference Research for Rural Development 202114 ®1ay, 2021, Jelgava, Latvia.



Optimization of OCT sliding window sizes for image pattern analysis
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The different sliding window sizes
were compared to determine the
most optimal when differentiating
between skin, mast cell tumours
and soft tissue sarcomas.
Sensitivities and specificities of all
tissue classes saw an increase
with increasing window size at
small window size values and
plateaued at around 60-8 0
indicating the most significant
tissue structures for differentiation
via sliding window analysis
(SWA)likely lay here.

Om,

Sarcoma tumor cells infiltrate
adjacent fibrous tissue; the cellular
fibroblastic proliferation with scant
cytoplasm and dark nuclei is visible

Is an abnormal proliferation,

cells within the fibrous tissue

The pathologist determined the
average sarcoma spindle size to be
40 Om. This is ro
sensitivity stops rising, hence the
result is likely related to cell size.

The mast cells are 16-20 microns in
size, however they appear in larger
clusters and sheets, due to tumor
metastasis.

Thus, if the window size is in the
range in which heterogeneity shows
itself, one can say that the distribution
of diagnostic parameters collected

tissue structure.



OCT-based identification of canine and feline cancer

LDA decision boundaries (OCT)
4 4| Tissue classes
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Representative sd-OCT B-scan images of (a)
healthy skin; (b) mast cell tumour; soft tissue — o
sarcoma (c) and lipoma (d). Scan Region: 6 mm . . : :
-6 -4 -2 0 2
X 3.5 mm. LD1
E 25%~T5%
» 1 Range within 1.51GR Linear discriminant analysis (LDA) method was
— Median Line . -
Mean further applied for classifying healthy and
124 Culliers cancerous tissue from the OCT images.
. . Malignant
- - Skin Lipoma MCT STS (MCT+STS)
5 = oCT:
0.08 4 : 0.839 0.879
004 . specificity 0.857 1 0.909 0.86 0.907
d.02 ’
Lippma STS  MCT healthy skin
AD53x53 Om2 scanning window with stride of 1 was used to cal

distribution of mean, STD, range and coefficient of variation (CV) values for
each OCT image.

The box plot represents the CV data obtained from the tissues investigated.



The photoacoustic cuvette set-up produced comprising the
ability to expose the sample for OCT, same as to record the
ultrasounds signals generated with pulsed laser excitation with
a built-in transducer

B
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Trangducertip  Waler oyfinder Sold layer 1 Sample sqlid layer2 DOuter Medhem
C
Micrescope slide
3D printed device 83 !-'E- printed device
Samp u L d
E
P “‘ —’— Image of the 3D printed cuvette for sequential exposure
| l - and photoacoustic/OCT observation. A) bottom view; B)
’ : side
frame view; C) Zoom on the bottom part of the setup
(schematic view); D) schematic representation of an
— —— ] ultrasonic wave transmission and reflection within five
4"'_"‘- ‘Q ’/ \ layers of the photoacoustic cuvette; E) theoretical
A — —_— {1 _.:..} ﬂ modeling of ultrasounds propagation through the cover
o i N\ : ’,.=..""..'.'- ,..*'.'.".-“' slide material separating the water tank and the biological
- _— —_ i i intromissi
4 . - = tissue sample at the different intromission angle.



Plansfor 2022

A Assembly of the photoacoustic scanner;

A Integration of photoacoustic scanner and OCT device

A Multimodal data aquisition (experiments on biological
tissues);

A Publishing the last part of results (1 WOS paper + 1
Scopus paper)
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Udas mi krocirkul Ucijas ve
regi strUcijas standarti
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Fig. 1. Flowmotion components, group mean +std , n=8

Vazomociju r e g i st unUhcniaj| ageetedika izmantojot at t Ul WBG aremau | t i s p
gaismas avotu. Noteiktas p e k tjaudal(auu) uni e gwvazomnociju triju komponentu referentie
profili. At g §i v ddidamemnavb | t i mtkkanss uz referento vazomociju profilu.



Pi |l ot pUt @jduanksr o c i r kvazbnibcijas]
(flowmocijas ) keblsoro n e r v gfnik¢iju (un
bOj U] umu) agrons 1 nc

uuuuuuuuuuuuuuu

0.4 1

B Kontroles zona
B Anestezéta zona

ulh

Miogénas Endotelialas
0.05- 0.15Hz 0 02 0 USHZ 0.009- 0.02Hz

o
w
L

o
n

Spektrala jauda (r.v.)

o
-

Pil ot p utUg jgudsan tunfnioo Wi v ganasv g‘uald%h;w ietekmi vazomociju p r o f
izmantojot at t Ul WBG, 84smapgai s madje u mlgfmIN:uasl i enlOW &t s pog.!l
vazomociju nei r ogluhncbq NEpdot e lkiolhlpajn@\netr s gfankcijas i et e k mU

izmantotal o k Gilnless t ppz iejpaeg Ut i



Bezkontakta f ot opl et i ddagr LJJfUng
ner vgiauNiuk ci j u novUrt C

250 -

* (b) % [ Intact skin
25 [ Anesthetized skin
a
2.0+ ( ) . == |ntact skin 200 4 0.51
. = - Aneslhe‘tized skin
E 175 . =
- b ooy 3 0.41
=3 - . d ~—
31 5 R ) -
3 el: :
. 2 .34
2 { " 'm i 3 3 -
= gl B e s o "3
5 1.0 T 3 . b £ 1004 . ‘%
2 . " ; 0.21
Lami 1, .
a . s e ¥ .
o 0.5 . ¢ | o e re
& l A ow WG . 011
et -+ P 2 i *$=0.000001 p 0.0000851
0 ,Tl : **5=0.001 ,D =0.021
J 0.0-
L] L] L) L M, :
Baseline P ND PL Mitas) eseeieon iyl 0.02- 0.05Hz 0.009- 0.02Hz

skin skin

Projekta n o s | nguUTlan Nonde monpg & o Bt z s metodikulUjtwog anas v g a
funkciju novert Uartama | WBG, d40snm apgai s md\jeu ngtarI\auu c Uj
| zpaungal)sLokUB UlsdqgaeasvuazUosmotraakC|}a$p| r nfU%z mika
saQgsin LWgan{slldlelqsaa$a mazi n Upggag]aJlekntlena (nadinn amp |l i t 1
samazi n UZ@[amlUlSd iUls d Qrgcasnlampm Or taukome b 1 t issakmaa z i n U g ¢
3) Flovmocijunei r oupne€mid ot &dmpoddntls amazi nUganUs



t dzo £ A(Q):n OA 2|
Marcinkevics Z; Aglinska A.; Rubings U.; Grabovskis A Remote

Photoplethysmographyfor Evaluationof CutaneousSensoryNerve Fiber Function
SensorglF3.7) 2021, 21, 1272 https://doi .org/10.3390s21041272- Q2

Konferenceg3):

16th International Young Scientist conference Developments in Optics and
Communications2021 - "Contactless photoplethysmographyfor examination of
cutaneoudlowmotions' 04.2021

BiophotonicsCongres2021, Bio-Optics Designand Application2021 (OSATechnical
Diges) Washington, DC United States 12¢16 April 2021 -. (Multispectral
Photophletysmographfor Evaluatiorof CutaneousFIowmotion$|

79. Latvijas | Y A S NR A U LIS Bdzy h & Rohferdnee - ' RIG& S
Iy Sa u|Q’[elkmeaztvazomoculkomponentlem—T 202 LI S )\LJ]T\CIQUENJ[ZN

{ U dzR TeBaisterp21

BakalauradarbsY SRA @b & @ n N&: @a0/ABaladelo ¢ F@ﬁessmend)f localized
gingivitisusingphotonicu S O K 3/7(leadIzS\t§D17\ Y1 SOAG A

Kursadarbso A 2 f: @ fi NE m YTZSNESFV{ S\ ¢f @auforhaked optical determination
of capillaryrefill i A Y(B & | ND A Y1 SOAGaAUL


https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272
https://doi.org/10.3390/s21041272

LATVIJAS UNIVERSITATE

ATOMFIZIKAS UN ® 4
SPEKTROSKOPIJAS y L IAA

INSTITUTS

ERAFPMugl ti modUl a optiska teh
asinsrites mi kr o c i r kmohitdtingaq & s

Vad. Andris Grabovskis



Projekta galvenie posmi:
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Windows 10 + MatlabUr t ai (r e |
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