AS

Biofotonikas

laboratorija
2021

24.02.2022.




Pamatsastavs-

1. Cugmas Blaz
2. Grabovskis Andris
202 1 (bold: Dr) 3. Kuzmina llona

1. Anna Bérzina 4. Kviesis-Kipge Edgars

2. Oskars Cizevskis 5. (Lange Marta)

3. Laura Dambite 6. Lihacova llze

4. Aleksandrs Derjabo "h y leksei

5. Sigita Kaziine 7. Lihacovs Aleksejs

6. Maris Kuzminskis 8. Lukinsone Vanesa

7. Zbignevs Marcinkevics 9. Otina llze

8. Anna Maslobojeva | | -

9. Aleksejs Miséuks 10. Plorina Emilija Vija

10. Daira Viskere 11. Rubins Uldis

11.Mikus Melderis 12. Saknite |nga

12.Janis Liepins 13. Spigulis Janis

13. Studenti (5+) . + Liga. Elina
14. Tamositunas Mindaugas (+ Inga, Liga, Elina)



Studéjosie, 2021.g. nosléguma darbi
Bak. studéjosie — L.Dambite, O.Cizevskis, A.Zile, M.Melderis, K.
Frickausa, K.Saulus

Mag. studéjosie — E.V.Plorina, E.Cibulska, S.Zolins, A. Caica-Rinca
Doktoranti - D.Viskere, E.V.Plorina; grada pret. — M.Lange, 1.0Sina

Promocijas darbi:

— E.V.Plorina, “Biofotonikas metodes reto adas slimibu novéertésanai” uzsakts
2021. gada oktobri. (LU, Vaditaja: llze Lihacova).

— D.Viskere, «Biofotonikas iekartu pielietojums adas un zemadas strukttru un
morfologijas novértésSanai suniem un kakiem» (LLU, lidzvaditajs B.Cugmas)
Magistra darbs: Emilija Vija Plorina, “Automatiskas multispektralu
adas veidojumu attélu segmentésSanas precizitate,” aizstavéts RTU

2021.g. julija. (Vaditaja: llze Lihacova).

Bachelor thesis: Mikus Melderis, “Subcutaneous canine and feline
neoplasm ex vivo characterisation using Raman spectroscopy”. UL
Faculty of Biology, May 2021. (Supervisor: Mindaugas Tamosiunas).



NOo s WD

o

9.
10.

11.

2021: projekti — kopa 12 + BF & Sniegums

H2020 Laserlab Europe: adas fluorescences kinétika, HE CANCER
(Vanesa)

ERAF 1111-2 - multimodala adas attéloSanas tehnologija (Janis)
ERAF1111-3 — sistéma mikroorganismu augSanas analizei (Aleksejs)
ERAF 1111-4 - reto adas slimibu diagnostikas sistéma (Aleksejs, uzsakts)
ERAF1212(LIAA) — tehnologija asinsrites monitoringam (Andris)

ERAF post-dok - biofotonika veterinaraja medicina (Blaz)

ERAF post-dok - iekaisuma apjoma un limena novértéjumam ada (Inga S.,
uzsakts)

LZP FLPP-1 — sapju monitorings ar PPGI (Andris, pabeigts)
LZP FLPP-3 — dzivnieku adas OCT/OA attéloSana (Mindaugas/Blaz)

LV-BG (LZA) - multispectral and fluorescent imaging of skin tumours (Janis,
pabeigts)

L/d (Leprosy Mission, UK) — spektrala att€loSana lepras diagnostikai (Janis)

12. COST CA17121 - COMULIS (Janis, llze)

+ LU Snieguma projekts & bazes finanséjums (Janis, Inga S.)



Pieteiktie, bet neatbalstitie projekti

Adas un nagu sénisu infekcijas neinvaziva diagnostika un
skrinings (Vanesa)

Inovativa tehnologija endoskopisko attélu krasu analizei
(Janis); noraidtiti ari LU AA un LUF projekti

Neredzama multispektrala attélveidosana audu
bezkontakta novértésanai (Edgars)

Autofluorescences foto-izbalésanas kinétika ne-melanomas
adas veza diagnostikai (Aleksejs)

Multimodala optiska tehnologija mikrocirkulacijas
monitoringam pacientiem ar SARS-CoV2 (COVID-19) sepsi
(Andris)



Laboratorijas budzets — dinamika
(2021.g. — 46% no ASI kopéja)
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Publicitates pasakumi

Divi siZeti LTV1 «Rtta panorama» februari par LZA atzimétajiem
sashiegumiem:

* https://replay.lsm.lv/Iv/ieraksts/ltv/210548/adas-veselibas-parbaude-dazas-
minutes-latvija-rada-jaunas-iekartas;

o https://Itv.Ism.lv/Iv/raksts/04.02.2021-izpeta-lazeru-celu-cilveka-ada.id210170/

Videosizets LZA TOP-10 apbalvosanas pasakuma:
* https://www.youtube.com/watch?v=L11KImcY2r4

Daliba Zinatnieku e-nakt1 aprili (ne tik veiksmigi, ka gribétos)

LR1 Zinamais nezinamaja. Raidijuma otraja dala par multispektralas

iekartas adas diagnostikai izveidi un turpmakajiem planiem:
https://Irl.Ism.lv/Iv/raksts/zinamais-nezinamaja/muskuli-cilveka-kermeni.a152676/

Zinasanu agora, 2021.09.23., Riga:

Reto adas slimibu diagnostika ar multispektralas attéloSanas metodém
(prezentéja Emilija Vija Plorina).

leraudzit neredzamo pirms tas tapis redzams, jeb mikroorganismu koloniju
izgaismosSana (prezentéja Janis Liepins), ZinaSanu agora, 2021.09.23., Riga.
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A. Lihacova vaditie projekti 2021. gada

“Atra un rentabla, uz madinmacianos balstita sisttma mikroorganismu aug$anas analizei,” ERAF
projekts No. 1.1.1.1/19/A/147. Projekta TistenoSanas termins 01.07.2020.-30.06.2023. (kopé€jais
finanséjums EUR 647 881.72, finanséjums 2021.gada: 80 432 EUR).

lesaistitie LU cilveki
— Zinatniskais vaditajs, Aleksejs Lihacovs, 01.2021-06.2023 (LU ASI)
— Vadosais pétnieks, Janis Liepins, 07.2021 — 06.2023 (LU ASI)
— Vadosais pétnieks, llze Lihacova, 01.2021-06.2021 (LU ASI)
- Laborants, Anitra Zile, biol.fak. studente 1.2021-14.02.2022 (LU ASI)

— Laborants, Stivens Zolins, biol.fak. students, 12.2020 Iidz 05.2021 (SIA Laboratorija
Auctoritas)

“Reto adas slimibu efektivas identifikacijas un multimodalas diagnostikas sistema,” ERAF projekts
No.1.1.1.1/20/A/072. Projekta 1stenosanas termins 01.07.2021.-30.09.2023. (kop¢€jais finanséjums EUR
540 540.54, finanséjums 2021. gada: 30 014 EUR).

lesaistitie LU cilveki:
— Zinatniskais vaditajs, Aleksejs Lihacovs, 07.2021-09.2023 (LU ASI)
— Vadosais pétnieks, llze Lihacova, 07.2021-09.2023 (LU ASI)
— Laborants, Katrina Frickausa, FMF studente, 09-11.2021 (LU ASI)
— Laborants, Kristine Saulus, med.fak. Studente, 07.02.2022-30.04.2022 (LU ASI)
— Eksperts, Emilija Vija Plorina, PhD studente, 01.2022-08.2022 (SIA Longenesis)



ERAF#147 Atra un rentabla, uz masinmacisanos balstita sistéma

mikroorganismu augsanas analizei
WP1, WP2 Algoritma izstrade un aprobacija laboratorijas vidé, LU, RTU

A Gompertz model Bacterial colony growth curves
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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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WP2 Laser speckle imaging reveals bacterial activity within colony LU, RTU
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A comparison of the obtained width of the activity "Ring" width as a function of time for different types of

“ring” for one colony at different times (black lines). bacterial colonies.



ERAF#072 Reto dadas slimibu efektivas identifikacijas
un multimodalas diagnostikas sistema

WP2 Spektralo datu uznemsana
LU ASI vad.pétn. llze Lihacova un zin.asistents Emilija Vija Plorina

Spektralo attélu uznemsana zinamajiem pacientiem notiek sadarbiba ar PSKUS (MD
Ainars Rudzitis) un Semmelveisas Universitati (MD PhD Norberts Kiss).
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Publikacijas recenzejamos
zurnalos 2021. gada

Lihachev, A., Bliznuks, D., Liepins, J., Lihacova, |., «Laser applications for estimation of
microbial activity and investigation of NIR skin autofluorescence,» (2021) Journal of
Biomedical Photonics and Engineering, 7 (4), art. no. 040305.

Bozsanyi, S., Farkas, K., Banvolgyi, A., Lérincz, K., Fés(s, L., Anker, P., Zakarias, S., Jobbagy, A.,
Lihacova, I., Lihachev, A., Lange, M., Bliznuks, D., Medvecz, M., Kiss, N., Wikonkal, N.M.,
“Quantitative multispectral imaging differentiates melanoma from seborrheic keratosis,”
(2021) Diagnostics, 11 (8), art. no. 1315. - Q3

Anker, P., Fés(s, L., Kiss, N., Noll, J., Becker, K., Kuroli, E., Mayer, B., Bozsanyi, S., L6érincz, K.,
Lihacova, I., Lihachey, A., Lange, M., Wikonkal, N., Medvecz, M., “Visualization of keratin with
diffuse reflectance and autofluorescence imaging and nonlinear optical microscopy in a rare
keratinopathic ichthyosis,” (2021) Sensors (Switzerland), 21 (4), art. no. 1105, pp. 1-11. - Q2
Farkas, K., Bozsanyi, S., Plazar, D., Banvolgyi, A., Fésls, L., Anker, P., Zakarias, S., Lihacova, I.,
Lihachey, A., Lange, M., Aranyi, T., Wikonkal, N.M., Medvecz, M., Kiss, N., “Autofluorescence
imaging of the skin is an objective non-invasive technique for diagnosing pseudoxanthoma
elasticum,” (2021) Diagnostics, 11 (2), art. no. 260. — Q3

llya Balmages, Janis Liepins, Stivens Zolins, Dmitrijs Bliznuks, llze Lihacova, and Alexey
Lihachev, "Laser speckle imaging for early detection of microbial colony forming units,"
Biomed. Opt. Express 12, 1609-1620 (2021). - Q1



Publikacijas konferencu
materialos 2021. gada

1. Spigulis, J., Lukinsone, V., Oshina, I., Kviesis-Kipge, E., Tamosiunas, M., Lihachey,
A., «Riga Group's recent results on laser applications for skin diagnostics,»
(2021) Journal of Physics: Conference Series, 1859 (1), art. no. 012033. - Q4

2. Balmages, I., Liepins, J., Bliznuks, D., Zolins, S., Lihacova, I., Lihachey, A., «Laser
speckle imaging reveals bacterial activity within colony,» (2021) Progress in
Biomedical Optics and Imaging - Proceedings of SPIE, 11920, art. no. 1192024.

3. Mircheva, V., Zaharieva, L., llyov, S., Troyanova, P., Lihacova, I., Lihacovs, A.,
Bratchenko, I., Bratchenko, L., Khristoforova, Yu, Zakharov, V., Avramoy, L., and
Borisova, E. “Near-infrared autofluorescence spectroscopy and photobleaching
detection of melanin-pigmented cutaneous neoplasia,” Journal of Physics:
Conference Series, 1859(1), (2021). — Q4



Daliba konferences

50th annual European Society for Dermatological Research (ESDR), September
22-25, virtual meeting.K. Farkas, S. Bozsanyi, L. Fesus, I. Lihacova, A. Lihachev, M.
Lange, T. Aranyi, N. Wikonkal, M. Medvecz, N. Kiss, “Autofluorescence imaging for
non-invasive visualization and quantification of skin lesions of patients with
pseudoxanthoma elasticum,”

ICSQE-2021, Varna, Sept. 2021. Spigulis, J., Lukinsone, V., Oshina, I., Kviesis-Kipge,
E., Tamosiunas, M., Lihachev, A., «Riga Group's recent results on laser applications

for skin diagnostics,» (2021) Journal of Physics: Conference Series, 1859 (1), art.
no. 012033.

European Conference on Biomedical Optics 2021, Munich Germany, 20—24 June
2021. Virtual conference.Balmages, |., Liepins, J., Bliznuks, D., Zolins, S., Lihacova, 1.,
Lihachey, A., «Laser speckle imaging reveals bacterial activity within colony,»

Developments in Optics and Communications 2021. Emilija Vija Plorina, llze
Lihacova, Evija Cibulska, «Automatic processing of big multispectral data sets and
comparison of skin lesion diagnostic parameters,» 17th International Young
Scientist conference”, Riga, Latvija, 15.-16.aprilis, 2021, ISBN: 978-9934-23-356-2,
58.1pp.



2022. gada plani

Darbs jauna ERAF projekta «Antibakterialas rezistences
atras novertésanas sistéma pacientiem ar sekundaram
bakterialam  infekcijam,»  (Nr. 1.1.1.1/21/A/034).
IstenoSanas termins 01.01.2022. — 30.11.2023. (Projekta
kopéjais finanseéjums: 500 000 EUR).

Projekta sadarbibas partneri: Rigas Tehniska universitate
un VSIA Paula Stradina Kliniska universitates slimnica.
Proj.vad. llze LihacCova.

Projekta merkis: lzstradat un validét jaunu, rentablu
prototipu, lai samazinatu laiku, kas nepiecieSams
antimikrobialas jutibas testa (AJT) novértésanai.



Inga Saknite

Projekta nosaukums:

Metode iekaisuma apjoma un limena novertejumam

ada, izmantojot plasa apgabala hiperspektralo

attéloganu un atstarotas gaismas konfokalo

mikroskopiju

ERAF Projekts Nr. 1.1.1.2/VIAA/4/20/665

01.07.2021. — 30.06.2023.

Finanséjums 2021. gada (6 ménesi): EUR 22,300.98

lesaistitie cilveki:

— Inga Saknite

— Janis Spigulis

— Eric R. Tkaczyk (Vanderbilta Universitates Medicinas
centrs)



Eritémas (akltas slimibas) pétisana gan
mikroskopiska, gan makroskopiska Iiment

* leglti mikroskopijas dati
15 (no 30) pacientos

* leglti makroskopiski
hiperspektralas attéloSanas
dati 8 (no 15) pacientos

limfociti,
iekaisuma
sunas
Adas anfokéla )
" biopsija mikroskopija
1 adas | adas virsmai

virsmai
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|lzveidotas un parbauditas divas metodes s
eritémas un pigmenta kartésanai, :
izmantojot hiperspektralo attélosanu

Hiperspektralas attélosanas ickarta
(Revenio Group, Somija)

1. metode: Neuzraudzita 2. metode: Uzraudzita

o

At ‘1:'2 :

Acc: 0.96. Sens: 0.97 Spec: 0.96 Acc: 0.93. Sens: 0.93. Spec: 0.95
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|zveidota un parbaudita plasa apgabala
hiperspektralas attélosanas sistéma

ooooo

t =1 min 15 sec

' . L A A
HinaLea Imaging (Kalifornija, ASV).
299 spektralas joslas (402 — 998 nm, ~2 nm
joslas platums), 1216 x 1936 pikseli

21



Publikacijas 2021. gada

Pirms ERAF projekta:

« Zhao Z, Patrinely JR, Saknite I, Byrne M, Tkaczyk ER.
“Guideline for In Vivo Assessment of Adherent and Rolling
Leukocyte Counts in Human Skin Microvasculature via
Reflectance Confocal Videomicroscopy,” Microcirculation,
28:e12725, 2021. https://doi.org/10.1111/micc.12725 - Q2

 Liu X, Parks K, Saknite |, Reasat T, Cronin A, Wheless L,
Dawant B, Tkaczyk ER. “Baseline photos and confident
annotation improve automated detection of cutaneous graft-
versus-host disease,” Clinical Hematology International,
3(3):108-115, 2021. https://doi.org/10.2991/chi.k.210704.001



https://doi.org/10.1111/micc.12725
https://doi.org/10.2991/chi.k.210704.001

Konferencu zinojumi 2021. gada: 1/2

Pirms ERAF projekta:
Uzaicinatas runas

Saknite |, Tkaczyk ER, “ Acute GVHD, an update and discussion comparing inter-rater reliability
to detect features using RCM versus histopathology,” The 2nd World Congress of Confocal
Microscopy (virtual). May 21-23, 2021.

Saknite |, Zhao Z, Patrinely JR, Byrne M, Tkaczyk ER, “ Tracking leukocyte-endothelial
interactions in the first 100 days post hematopoietic stem cell transplantation,” The 2nd World
Congress of Confocal Microscopy (virtual). May 21-23, 2021.

Saknite |, Zhao Z, Patrinely JR, Byrne M, Tkaczyk ER, “Emerging use of optical imaging for
assessing graft-versus-host disease,” Annual Conference of the American Society for Laser
Medicine and Surgery, May 15-16, 2021.

Saknite I, 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 ER, “Hyperspectral imaging and videomicroscopy of
skin in patients after a stem cell transplant,” Washington State University, Physics and Astronomy
Colloquium, Pullman WA, February 11, 2021.

Prezentacijas konferences

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

Zhao Z, Patrinely JR, Saknite I, 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.

Cronin A, Saknite I, Hussain |, Bowden A, Tkaczyk ER,“Effect of distance, angle, and illumination
on color in smartphone digital photos,”oral presentation paper 11618 in Photonics in Dermatology
and Plastic Surgery, Photonics West BiOS, San Francisco CA, March 6-11, 2021.



Konferencu zinojumi 2021. gada: 2/2

Pirms ERAF projekta:
Prezentacijas konferencés

Saknite I, Kwun S, LiuX, Zhang K, Hood A, Chen F, Kangas L, Kukkonen
A, Kortteisto P, Byrne M, Jagasia M, Tkaczyk ER, “Differentiation of
erythematous andpost-inflammatory pigment changes in cutaneous
chronic graft-versus-host disease by hyperspectral imaging” oral
presentation paper 11618-15 in Photonics in Dermatology and Plastic
Surgery, Photonics West BiOS, San Francisco CA, March 6-11, 2021.
McNeil AJ, Parks K, Liu X, Saknite I, Chen F, Reasat T, Wheless L,
Tkaczyk ER, Dawant BM, “Segmentation of Skin Affected by Cutaneous
Chronic Graft-Versus-Host Disease by U-Net with Inceptionv4 Encoder,”

Vanderbilt Institute for Surgery and Engineering Symposium, Nashville,
TN, December 15th, 2021

ERAF projekta ietvaros:
Uzaicinatas runas

Saknite I, 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.



Studentu iesaiste

(Vanderbilta Universitate)

Medicinas studenti vai pétnieki ar medicinas izglitibu
« Alina Zufall, M.D.

« J. Randall Patrinely

« Zijun Zhao

Bakalaura studenti / zinatniskie asistenti
« Madeline Marks

« Sahil Patel

 Shinwho Kwun

* Austin Cronin



Plani 2022. gadam

2 mobilitates vizites Vanderbilta Universitates Medicinas centra
Pabeigt visu paredzéto klinisko datu iegisSanu projekta
Pabeigt hiperspektralo datu analizi
lesniegt 2 publikacijas
— Par hiperspektralajiem datiem un analizi (Journal of Biophotonics)

— Par atstarotas gaismas mikroskopijas datiem un analizi
(dermatologijas zurnals)

Konferences:
— Optica Biophotonics Congress, 24.—27. aprilis (runa), Florida, ASV

— Society of Investigative Dermatology Annual meeting, 18. — 21. maijs
(iesniegti 2 referati), Oregona, ASV

Sadarbibas projekts un ~2 nedélu vizite uznémuma Damae Medical
Francija



Blaz Cugmas

ERAF - Biophotonics in veterinary medicine: introduction and
first steps (1.1.1.2/VIAA/3/19/455, GoBVM), 2020-2023

* Journals:

1. Cugmas B, Avberiek M, Rosa T, Godec L, Struc E, Golob M, Zdovc |
“How Accurate Are Veterinary Clinicians Employing Flexicult Vet for
Identification and Antimicrobial Susceptibility Testing of Urinary
Bacteria?”, Antibiotics, 10(10), 1160, 2021. - Q1
DOI:10.3390/antibiotics10101160

2. Cugmas B, Viskere D, Struc E, Olivry T “Evaluation of Erythema
Severity in Dermatoscopic Images of Canine Skin: Erythema Index
Assessment and Image Sampling Reliability”, Sensors, 21(4), 1285, 2021,
DOI: 10.3390/s21041285 — Q2

3. Cugmas B, Olivry T, “Evaluation of skin erythema severity by
dermatoscopy in dogs with atopic dermatitis”, Veterinary Dermatology,
32(2), 183-e46, 2021, DOI: 10.1111/vde.12932. - Q1



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

Conference: SPIE Photonics West, 2021

» Cugmas B, Vigkere D, Cizevskis O, Melderis M, Rubins U, Tamosiunas
M, “Optical coherence tomography and Raman spectroscopy for ex
vivo characterization of canine skin and subcutaneous tumors:
preliminary results”, SPIE Proceedings, 11636, SPIE Photonics West
BIOS San Francisco, Optical Biopsy XIX: Toward Real-Time
Spectroscopic Imaging and Diagnosis, 116360C, 2021, DOI:
10.1117/12.2578725

« Cugmas B, Struc E, Plavec T, “Agreement between body surface and
rectal temperature in cats”, SPIE Proceedings, 11651, SPIE Photonics
West BIOS San Francisco, Optical Diagnostics and Sensing XXI: Toward
Point-of-Care Diagnostics, 116510Y, 2021, DOI: 10.1117/12.2581221



Skin erythema evaluation in dogs

* We compared erythema evaluations
retrieved visually by a dermatologist or
optically by a dermatoscope + smartphone

a
IO NN

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.



 We found a high correlation between visual
and optical erythema evaluations.
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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-contact temperature
measurements (cats)

 We found a good correlation between
standard (rectal) and infra-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.



Plans for 2022

* To finish all field (clinical) measurements for my postdoctoral
project:
(a) photoplethysmography (PPG) in dogs, cats, and cows,
(b) various optical techniques for canine/feline skin tumors.

e Attend three confrences:
(a) SPIE Photonics West 2022 (biophotonics),
(b) ECCMID 2022 (veterinary),
(c) WSAVA 2022 (veterinary),

* Apply for a grant.



Mindaugas Tamosilnas

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 Tamosiunas (coordinator)
Blaz Cugmas (v.p.)

Uldis Rubins (v.p.)

Mikus Melderis (stud.)

Oskars Cizevskis (stud.)

Eva Struc (veterinarian)

Daira ViSkere (veterinarian)

Publications in 2021 (WOS)

1. Gailliegue,F.N. ,TamosSitnas,M. , André,F.M. , Mir,L.M. (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

2. Tamosiinas, M., Cizevskis, O., Viskere, D., Melderis, M., Rubins, 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. — Q1



Conference papers and reports:

1. Cugmas, B., Viskere, D., Cizevskis, O., Melderis, M., Rubins, U., Tamogiiinas, M. (2021).
Optical coherence tomography and Raman spectroscopy for ex vivo characterization of
canine and feline skin and subcutaneous tumors: preliminary results. Proceedings of SPIE,
11636, 1-7. do0i:10.1117/12.2578725

+submitted

Cizevskis, O., Cugmas, B., Viskere, D., Melderis, M., Yao, J., Tamosiinas, M. Tumour
classification with optimized scanning window size for OCT imaging. SPIE Photonics West
BiOS 2022 conference, 6-12 March 2022. Manuscript ID: BO300-12.

Reports:

1. Cizevskis Oskars, Tamogitinas Mindaugas, Viskere Daira, Cugmas BlaZ. Fine Structure
Analysis in OCT Images for Tumour Tissue Classification. 17th International Young Scientist
conference “Developments in Optics and Communications 2021”, April 15-16, Riga, Latvia.
Abstract Book, p.27

2. Viskere, D., Matise, I. Cugmas, B. Biophotonics techniques for optical characterisation of
canine and feline skin and subcutaneous tumours (2021). 27th annual international
conference Research for Rural Development 2021, 12-14 May, 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 60-80 pm,
indicating the most significant
tissue structures for differentiation
via sliding window analysis

Sarcoma tumor cells infiltrate

adjacent fibrous tissue; the cellular

fibroblastic proliferation with scant

cytoplasm and dark nuclei is visible

MCT microscopy image. There
is an abnormal proliferation,

clustering and infiltration of mast
cells within the fibrous tissue

(SWA)likely lay here.

The pathologist determined the
average sarcoma spindle size to be
40 um. This is roughly where STS
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
with SWA is a representation of the
tissue structure.



OCT-based identification of canine and feline cancer

LDA decision boundaries (OCT)
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Representative sd-OCT B-scan images of (a)
healthy skin; (b) mast cell tumour; soft tissue -1 * 0
sarcoma (c) and lipoma (d). Scan Region: 6 mm i i , , i
-6 -4 -2 o 2
X 3.5 mm. D1
E 25%~T5%
» 1 Range within 1.51GR Linear discriminant analysis (LDA) method was
— Median Line . e .
« Mean further applied for classifying healthy and
0.121 *_Oulliers cancerous tissue from the OCT images.
. . Malignant
. B Skin Lipoma MCT STS (MCT=+STS)
5 = ocT
0.08 : 0.839 0.879
% _ sensitivity 0.75 0.5 0.739
044 . specificity 0.857 1 0.909 0.86 0.907
d.02 ’
Lipoma  STS MCT  healthy skin

A ~53x53 ym2 scanning window with stride of 1 was used to calculate a
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

=0 = I=1L z=w Z axis

Transducertip  Water oyfinder Sodd layer 1 sample soig layer2  Dutes Medham

L]
3D printed device = 3D printed device
[ 4

“‘ —a_ Image of the 3D printed cuvette for sequential exposure
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

I layers of the photoacoustic cuvette; E) theoretical

L]

)
ﬁ

modeling of ultrasounds propagation through the cover
as slide material separating the water tank and the biological
tissue sample at the different intromission angle.
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Plans for 2022

« Assembly of the photoacoustic scanner;

* Integration of photoacoustic scanner and OCT device

« Multimodal data aquisition (experiments on biological
tissues);

« Publishing the last part of results (1 WOS paper + 1
Scopus paper)



Andris Grabovskis, vad.

»Fotopletizmografijas attélveide hronisku sapju
novertejumam”, LZP FLPP #lzp-2018/1-0188

36 ménesi: 31.08.2018. lidz 31.08.2021
TieSas izmaksas 2021: aptuveni 60K Eur

Projekta galvenie izpilditaji:

vad. pétn. Dr Biol Zbignevs Marcinkevics (LU Biol)

viesvad. pétn. Prof. Inara Logina (MD RSU)

Projekta izpilditaji: vad. pétn. Dr. Phys Uldis Rubins (LU ASI)
Studeéjosais dalibnieks: zin. asist. Anastasija Caica-Rinca (LU Biol)



Adas mikrocirkulacijas vazomociju
(flowmotion) registracijas standartizacijas
pilotpetijums.
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|zstradata vazomociju registracijas un analizes (spectral power) metodika izmantojot
attélveides PPG, 540 nm apgaismojuma un ieguti vazomociju triju komponentu referentie
profili péc frekvences sadalijuma ar domingjoso endotelialo komponentu (0,02-0,05 Hz).



Adas mikrocirkulacijas vazomociju (flowmotion)
registracijas standartizacijas pilotpétijums
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Fig. 1. Flowmotion components, group mean +std , n=8

Vazomociju registracijas un analizes metodika izmantojot attélveides PPG ar multispektralu
gaismas avotu. Noteikta spektrala jauda (a.u.) un iegati vazomociju triju komponentu referentie
profili. AtSkirigiem vilnu garumiem nav butiskas ietekmes uz referento vazomociju profilu.



Pilotpetijums: adas mikrocirkulacijas vazomocijas
(flowmocijas) ka sensoro nervgalu funkciju (un
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Pilotpétijuma mérkis identificét un noveértét juSanas nervgalu funkciju ietekmi vazomociju profila
izmantojot attélveides PPG, 540 nm apgaismojuma. Nervgalu funkcijas liela méra atspogulojas
vazomociju neirogénaja un daléji endotelidlaja komponenta. Nervgalu funkcijas ietekmé&sanai
izmantota lokalas anestézijas preperati



rPPG perfusion index (a.u.)

Bezkontakta fotopletizmografija adas jusanas
nervgalu funkciju novertesanai
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Projekta nosléguma pétijums: Nodemonstrét jaunizstradato metodiku juSanas nervgalu
funkciju novertéjumam ar attélveides PPG, 540 nm apgaismojuma. Nervgalu traucéjumi
izpauzas ka: 1) Lokalas sildiSanas rosinatas vazomotoras reakcijas pirmas fazes laika
saisindSanas un perfizijas indeksa samazindSanas, pika un iekritiena (nadir) amplitidas
samazinasanas. 2) Lokalas sildiSanas rosinata apsartuma laukuma butiska samazinasanas.
3) Flovmociju neirogéna un endoteliala komponenta samazinasanas.



Publikacija (1):

Marcinkevics, Z.; Aglinska, A.; Rubins, U.; Grabovskis, A. Remote
Photoplethysmography for Evaluation of Cutaneous Sensory Nerve Fiber Function.
Sensors (IF=3.7) 2021, 21, 1272. https://doi.org/10.3390/s21041272 - Q2

Konferences (3):

16th International Young Scientist conference Developments in Optics and
Communications 2021 - "Contactless photoplethysmography for examination of
cutaneous flowmotions" 04.2021

Biophotonics Congress 2021, Bio-Optics: Design and Application 2021 (OSA Technical
Digest) Washington, DC United States, 12-16 April 2021 -. «Multispectral
Photophletysmography for Evaluation of Cutaneous Flowmotions»

79. Llatvijas Universitates Starptautiskd Zinatniska Konference - «Adas vietéjas
anestézijas ietekme uz vazomociju komponentiem -fotopletizmmografijas péetijums»

Studéjoso iesaiste 2021.

Bakalaura darbs medicina (zobarstnieciba): Paula Balode «The assessment of localized
gingivitis using photonic techniques» (Z. Marcinkevics)

Kursa darbs biologija: Mara Blumfelde «Reliability of automated optical determination
of capillary refill time» (Z. Marcinkevics)


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

SPEKTROSKOPIJAS &/LIAA

INSTITUTS

ERAF «Multimodala optiska tehnologija cilvéka
asinsrites mikrocirkulacijas monitoringam»

Vad. Andris Grabovskis



Projekta galvenie posmi:

 Komercializacijas stratégija + Tehnologiski ekonomiska
prieksizpéte (04.-09. 2020.), tirgus analize, tehnologijas
komerc piedavajums

* Pétnieciba (12.2020.-12.2021.) HSI -> 4 kameras +
bandpass filtri; modificéts «vecais» B-L gaismas transporta
modelis nelielam spektralo liniju skaitam; termalas
attélveides sepses pacientu datu analize, 3D prototipa
modela izstrade, prototipa validacijas mérijumi

* Komercializacijas darbibas (01.-06.2022.) produkta veidola
izstrade, zinatibas apkopojums, tehnologiju parnese LU ->
Spinoff, marketinga modelis, IP aizsardziba, patentu apskats
u.c.



Windows 10 + Matlab értai (remote)
izstradei, Intel NUC miniPC, 4x USB
kameras, C-Mount Iécas, D25mm,
540, 560, 580, 680 nm (10nm) filtri.

Loti ass precizs 4 joslu attéls, ar
izgrieztu attélu 1216x1216 pix

Flir Boson 640 X 512 8.7MM 50°
<40mkK, 8.0 — 14.0 ym LWIR kamera
Minimala paralakse un sameéra lielas
USB komponentes = palielinati iekartas
gabariti

18 gab platjoslas LED (500-700 nm)
1W 50% PWM = 9W, ~2mW/cm?2



Algoritms adas skabek|a piesates
aprékinam

Saskana ar Lamberta-Béra likumu, absorbcija ad3 ir: * JA
5 a — Hb oxygenated
7 )i\ — Hb deoxygenated
E 4
— - NA
-log(k; Rs, /Rref540 = Cipo2 €nb02540 7 Crop Empp sao T By 371
2 -
-log(k; Rsep /Rt 560 = Chvoz Emvoz 560 7 Crvp Empseo T Bo -
S P s P
-log(k; Rsgy / Rref580 = Chpo2 €mo25s0 T Crop Emvp 530 T B Wavelength (nm)

C — hromoforu koncentracijas, € — ekstinkcijas koeficienti, R - atstaroSanads koeficients, B,
— brivais loceklis, kas atkarigs parsvara no gaismas izkliedes ada.

1) Tiek pienemts, ka 540-580nm diapazona tas ir nemainigs.
2) Tiek pienemts, ka normésanas koeficienti k,, k,, k, atkarigi tikai no izkliedes ada:
ky k3=1, k,~1 +(R560/Rref560)(Rref68O /Reso/






NACIONALAIS EIROPAS SAVIENIBA
ATTISTIBAS Eiropas Redionalas
PLANS 2020

attistibas fonds

# R |aTvi)AS |
G & UNIVERSITATE °

IEGULDIJUMS TAVA NAKOTNE

Multimodala attelosanas tehnologija

adas jaunveidojumu in-vivo diagnostikai
ERAF-2: SAM 1.1.1.1. apaksaktivitates «Praktiskas ievirzes pétijumi» 2. kartas projekts
#1.1.1.1/18/A/132

Janis Spigulis

projekta zinatniskais vaditajs



I esd |StTt | e (visi dalslodzes)

Janis Spigulis, zin.vad./v.p.
Liga Zeltina, admin.vad.
llona Kuzmina, v.p

Vanesa Lukinsone, v.p.
Mindaugas Tamosiunas, v.p.
Edgars Kviesis-Kipge / Uldis Rubins, v.p.
llze OSina, pétn.

Anna Maslobojeva, z.as.
Oskars Cizevskis, z.as. — stud.
Anna Berzina, z.as.

Maris Kuzminskis, inz.

Laura Dambite, lab. — stud.



Tri-modalas attélosanas sistémas sakotnéjais koncepts

32 chromophore maps NADH & FAD maps Raman band maps
T T *
3 spectral images 2 FLT images 1-32 Raman band images
* *
RGB image TRSPC detector PMT detector
Y t 1-
A460nm & 520nm IE = 785nm Raman band IF

N e i
e, i

— —— e

Laser monofibers
405nm ps laser 785nm Raman laser

1 -) _ \ 5{;’"_::‘—————5:—';":_ " RGB laser

RGEB camera

Side-emitting fiber loop

“Mirrored chamber

Target skin
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Imaging system
schematics:
Filter compartment (A)

Principle of 1656 cm-! spectral
band imaging (B)
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In vivo merijumi
(septembris-oktobris)

Veidojumu grupa Veidojumu skaits

Robeznéevuss 9
Dermals névuss 11
Kombinéts névuss 9
Seborejas keratoze 3
Hemangioma 4
Dermatofibroma 1
Bazalo Sunu vezis 1
Kopa 38

06.01.2022.



Publikacijas 2021.g.

J.Spigulis, V.Lukinsone, 1.Oshina, E.Kviesis-Kipge, M.Tamosiunas, A.Lihachev, "Riga
Group’s recent results on laser applications for skin diagnostics", J.Phys.: Conf. Ser.
1859, 012033 (2021). — Q4 https://iopscience.iop.org/article/10.1088/1742-
6596/1859/1/012033.

|.Oshina, J.Spigulis, “Beer-Lambert law for optical tissue diagnostics: current state of the
art and the main limitations”, J.Biomed.Opt. 26(10), 100901 (2021).
https://doi.org/10.1117/1.JB0.26.10.100901. - Q1

|.Oshina, J.Spigulis, “Potential of the Beer—Lambert law for skin chromophore mapping
from diffuse reflectance images”, Optics InfoBase Conference Papers: ECBO

2021, ETu2A.27 (2021). https://www.osapublishing.org/viewmedia.cfm?uri=ECBO-
2021-ETu2A.27.

M.Blirmen, P.Nagli¢, J.Spigulis, “Comparison of in-vivo measured optical path length
distribution of backscattered light in human skin and time-resolved Monte Carlo
simulations”, Optics InfoBase Conference Papers: ECBO 2021, ETu2A.15 (2021).
https://www.osapublishing.org/abstract.cfm?uri=ECB0O-2021-ETu2A.15.

|.Kuzmina, 1.0shina, L.Dambite, V.Lukinsone, A.Maslobojeva, A.Berzina, J.Spigulis, “Skin
chromophore mapping by smartphone RGB camera under spectral band and spectral
line illumination”, J.Biomed.Opt. 27(2), 026004 (2022). doi: 10.1117/1.JB0.27.2.026004
- Q1



https://iopscience.iop.org/article/10.1088/1742-6596/1859/1/012033
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https://iopscience.iop.org/article/10.1088/1742-6596/1859/1/012033
https://doi.org/10.1117/1.JBO.26.10.100901
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Citi rakstu darbi

e Patenta pieteikums:

“Panémiens un ierice fotokameras relativas spektralas
jutibas noteiksanai pie izvélétiem vilnu garumiem”, autori
J.Spigulis, 1.0Sina, I.Kuzmina, L.Dambrite. # LVP2021000041,
13.07.2021.

* Popularzinatnisks raksts:

J.Spigulis, 1.0shina, “Spectral line imaging: principles,
implementation and applications”. Annual Report — 2021,
Latvian Academy of Sciences (iesniegts 2021.g. novembri).



Konferences - 2021

- DOC-2021, Riga (aprilis, attalinati):
- L.Dambite, I.Kuzmina, 1.0shina, J.Spigulis, «In-vivo diagnostics of skin
malformations using multimodal RGB imaging»
— OSA/SPIE European Conferences on Biomedical Optics, Munich/DE
(junijs, attalinati):
— 1.0shina, J.Spigulis, “Potential of the Beer—Lambert law for skin
chromophore mapping from diffuse reflectance images»

— M.Burmen, P.Naglic, J.Spigulis, “Comparison of in-vivo measured optical
path length distribution of backscattered light in human skin and time-
resolved Monte Carlo simulations”

— «Interphotonics 2021», Oludeniz/TR (oktobris, klatiené):

* J.Spigulis (invited), “Advanced multispectral and multimodal imaging for
skin diagnostics”



Plani uz 2022.gadu

Pilnveidot mérsistemu (x-y automatika, endoskopa
kamera, mehaniskie mezgli ...)

Aprili prezentét projekta rezultatus klatiené 2
konferences - LALS (Nansi, FR) un Oporto-Biophotonics
(Porto, PT)

Pabeigt projektu 30.aprili, sagatavot/nodot visas
atskaites

Jaunu projektu pieteikumu gatavosana —
— Pirmkart, EM IF-NPP konkurss + HE CANCER (?)



Rezumejot:

Visuma razigs gads, tomeér ar C-19 negativo ietekmi

12 projekti, t.sk. 2 pabeigti un 3 uzsakti; 7 pieteikti, bet
noraiditi

Publiceti 20 SCOPUS citeti raksti (t.sk. 6 Q1 un 4 Q2)

1 patenta pieteikums

Laboratorijas budzets saglabats ~0.9 milj. EUR [imeni
2022 - beidzas 2 lieli projekti = izaicinajumi
2.pusgadam, japiesaka jauni projekti



Pedéejie 6 gadi (2016-2021, parvélésanam)

* Projektu vadiba:

— “Multimodala attélosanas tehnologija adas jaunveidojumu
in-vivo diagnostikai” - ERAF projekts # 1.1.1.1/18/A/132,
2019-2022.

— “Progresiva spektralas attélosanas tehnologija adas
diagnostikai” - LZP FLP projekts # [zp-2018/2-0006, 2018-
2020.

— ,,Biofotonika: attélosana, diagnostika un monitorings” - VPP
,SOPHIS” #10-4/VPP-4/11, 3. projekts, 2014-2017.

— ,,Biofotonikas tehnologijas audu atjaunosanai (BI-TRE)” — EK
FP7 ERA-NET BiophotonicsPlus projekts, 2014-2017.

— “Spektrala attélosana lepras diagnostikai”, LU reg. Nr.
ZD2021/21122, pasutitajs — Leprosy Mission International
(UK); 2020-2022.



Studentu darbu vadiba

e 4 bakalaura darbi (B.Balode (MF), K.Lauberts,
M.Matulenko (RTU), D.Briljonoks)

* 3 magistra darbi (1.0Sina, A.Dzérve, G.Tunéns)
e 3 promocijas darbi:

— Vanesa Lukinsone, “In-vivo adas autofluorescences
kinétika nepartraukta un impulsu lazeru ierosmé” —
aizstavets 2017.g. decembri.

— Marta Lange, “Attélosanas tehnologijas biologisko audu
neinvazivam novértéjumam” — doktorante 2014-2018.g.

— llze Osina, “Spektralliniju attélu ieguSana un
izmantosana” — doktorante 2017-2020.g.



Publikacijas
* Publikaciju kopskaits recenzétos izdevumos

(SCOPUS) kops 2016.g. — 48, t.sk. 15 zurnalu raksti.
Hirsa indekss - 20 (Scopus) / 24 (Google Scholar)

e Citetakie raksti (Scopus):
— J.Spigulis, 1.Oshina, A.Berzina, A.Bykov, “Smartphone snapshot

mapping of skin chromophores under triple-wavelength laser
illumination”, J.Biomed.Opt., 22(9), 091508 (2017). — 50 citéjumi

— A.Lihachey, l.Lihacova, E.V.Plorina, M.Lange, A.Derjabo, J.Spigulis,
“Differentiation of seborrheic keratosis from basal cell carcinoma,
nevi and melanoma by RGB autofluorescence imaging”,
Biomed.Opt. Express, 9(4),1852-1858 (2018). — 27 citéjumi

— J.Spigulis, “Multispectral, fluorescent and photoplethysmographic
imaging for remote skin assessment”, Sensors, 17, 1165 (2017) —
20 citejumi



Rakstu krajumi

* “Biophotonics—Riga 2017”, SPIE Proceedings, vol.10592
(2018). Editor: Janis Spigulis.
https://spie.org/Publications/Proceedings/Volume/10592.

 “Biophotonics—Riga 2020”, SPIE Proceedings, vol.11585
(2020). Editor: Janis Spigulis.
https://www.spiedigitallibrary.org/conference-proceedings-
of-spie/11585.toc.

* J.Spigulis, “Multispectral, fluorescent and
photoplethysmographic imaging for remote skin
assessment” —in: Optical Methods in Sensing and Imaging
for Medical and Biological Applications, Ed. D.Indjin,
Z.Cvei¢, M.Jedrzejewska-Szsczerska (2019). ISBN 978-3-
03897-371-3, mdpi.com/books/pdfview/book/1107.
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Edit a Special Issue
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Evaluation of Erythema Severity in Dermatoscopic Images of Canine Skin: Erythema Index
Assessment and Image Sampling Reliability

by {i\ Blaz Cugmas, @ Daira Viskere, Q Eva Struc and @ Thierry Olivry
Sensors | Special Issue : Selected X ™ = a X

B sersors | Special ssue : Selecte + 202 https:/idol.org/10.3380/521041285

& c @ mdpi.com/journal/sensors/special_issues/bpr B Q& © % 2 @ Cited by 1| Viewed by 627 n
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i Lietotnes Bg Tulkot | ICSQE & Sigmanet webmail [ E-gramatu biblioteka [l Neuropa  jaj ‘Light Guide Optics » Lasiéanas saraksts successful anti-allergic therapy. The smartphone-based dermatoscopy enables a convenient way to acquire quality images of

. erythematous skin. However, the image sampling to evaluate erythema [...] Read more.
m\ O\ — (This article belongs to the Special Issue Selected Papers from the 3rd International Conference Biophotonics-Riga)

» Show Figures

Special Issue Editor

Remote Photoplethysmography for Evaluation of Cutaneous Sensory Nerve Fiber

Prof. Dr. Janis Spigulis Function
_Mai : by (3} Zbignevs Marcinkevics, #g) Alise Aglinska, g} Uldis Rubins and #Z) Andris Grabovskis

E-Mail Website 202 https:/idoi.org/10.3380/s21041272 -

Guest Editor Cited by 1 | Viewed by 690

Institute of Atomic Physics and Spectroscopy and Physics Department! Universily of Latvia, Raina Blvd. 19, LV- Abstract About 2% of the world's population suffers from small nerve fiber dysfunction, neuropathy, which can result in severe
. . pain. This condition is caused by damage to the small nerve fibers and its assessment is challenging, due to the lack of simple

1586 nga' Latwa and objective [...] Read more.

Interests: skin OptiCS; speciral‘ autofluorescence and pholoplethysmography imaging fOl’ clinica\ diagnostics and (This article belongs to the Special Issue Selected Papers from the 3rd International Conference Biophotonics-Riga)
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Visualization of Keratin with Diffuse Reflectance and Autofluorescence Imaging and
Nonlinear Optical Microscopy in a Rare Keratinopathic Ichthyosis
by I3} Palma Anker, i) Luca Fésis, {3} Norbert Kiss, I3} Judit Noll, I3} Krisztina Becker, i) Eniké Kuroli
@ Balazs Mayer, @Szabol:s Bozsanyi, @ Kende Lérincz, @ lize Lihacova, @A\exey Lihachev, @ Marta Lange,
) Norbert Wikonkal and G Marta Medvecz
02 https://doi.org/10.3390/s21041105
Cited by 2 | Viewed by 597 Back




Konferences

34 referati starptautiskas zinatniskas konferencés ar publicétiem rakstiem, 9 ielﬂgtie referati:

1. J.Spigulis (invited). Advanced multispectral and multimodal imaging for skin diagnostics.
“Interphotonics —2021”, Oludeniz (TR), 23 October 2021.

2. J.Spigulis (invited). Skin reflectance: how long the photons travel until remission. Saratov Fall
Meeting on Biophotonics, Saratov (RU), 28 September 2020 (remote).

3. J.Spigulis (invited). Recent results of Riga group on laser applications for skin
diagnostics. 21th International Conference and School on Quantum Electronics “Laser Physics
and Applications”, Varna (BG), 22 September 2020 (remote).

4. ).Spigulis (plenary). Biophotonics research in Riga: recent projects and results.

“Biophotonics Riga — 2020”, Riga (LV), 24 August 2020 (remote).

5. J.Spigulis ((invited). Lasers for skin diagnostics - chromophore mapping and photon
pathlength estimation. “Advanced Laser Technologies 2019”, Prague (CZ), 19 September
20109.

6. J.Spigulis (invited). In-vivo skin imaging techniques. Baltic Biophysics Conference, Kaunas
(LT), 5 October 2018.

7. ).Spigulis (invited). Lasers for in-vivo skin diagnostics: some recent developments. 20th
International Conference and School on Quantum Electronics “Laser Physics and
Applications”, Nesebar (BG), 20 September 2018.

8. J.Spigulis (invited). Hyperspectral and multispectral skin imaging. Summer School on Optics &
Photonics, Oulu (Fl), 3 June 2017.

9. J.Spigulis (invited). Multi-laser illumination designs for skin chromophore mapping.
“Advanced Laser Technologies 2016”, Galway (IE), 12 September 2016.



10.

Patenti
LV 15106 B, 2016. Panémiens un ierice hromoforu kartésanai vairaku spektralliniju
apgaismojuma - J.Spigulis un 1.0Sina.
LV 15059 B, 2016. Metode un ierice audu hromoforu un/vai fluoroforu kartésanai ar
viedtalruni - J.Spigulis, M.Lacis, I.Kuzmina, A.Lihacovs, V.Upmalis, Z.Rupenheits.
WO 2017/012675 A1, 2017. J.Spigulis, M.Lacis, I.Kuzmina, A.Lihacovs, V.Upmalis,
Z.Rupenheits. Method and device for smartphone mapping of tissue compounds..
DE 10 2017 119 697.8, 2017. Monitoring of tissue coagulation by optical reflectance
signals. (M.Wehner, J.Spigulis, A.Lihachev, T.Trebst) .
WO 2017/025775 A1, 2017. U.Rubins, J.Zaharans, J.Spigulis. Device for adaptive
photoplethysmography imaging..
WO 2018/177565 A1, 2018. U.Rubins, E.Kviesis-Kipge, J.Spigulis. Device for speckle-
free imaging under laser illumination.
LV 15413, 2019. Metode krasainu viltojumu atklasanai - J.Spigulis, 1.0OSina
LV 15370, 2019. lerice no spekliem brivu attélu iegusanai izkliedétu lazeru staru
apgaismojuma - U.Rubins, E.Kviesis-Kipge, J.Spigulis.
LV 15491 B, 2020. lerice virsmas vienmeérigai apgaismosanai vienlaikus ar vairakam
lazeru spektrallinijam - J.Spigulis, 1.0Sina, Z.Rupenheits, M.Matulenko
LVP2021000041, 13.07.2021. Panémiens un ierice fotokameras relativas spektralas
jutibas noteikSanai pie izvélétiem vilnu garumiem - J.Spigulis, 1.0Sina, I.Kuzmina,
L.Dambite.



Atzinibas

Latvijas Zinatnu akadeémijas

2021. gada 25.

Una

a 2020. gada

Eduardam

‘eatei Editei Kaufmanei
egiana

edalas laureatam Janim

d s Greitans

as pasnieg3ana Janim Spigulim
ZA LI |a s medalas laureata Jana
iska lekcija

ceklu vél&Sanu rezultatu paz

SAPULCE TIKS NOTURETA s

HIBRIDFORMATA!

E, Akadémijas laukuma 1, LZA 3.
tu zalé, uzradot sadarbspéjigu
atu, AICINATI PIEDALITIES

- LZA Liela medala “par 1zciliem sasniegumiem
biofotonikas virziena Latv1ja 1zveid€ un attistiba” (2021)

- LU rektora atzinibas raksts (2020)
- LU rektora pateiciba (2019)



PALDIES PAR UZMANIBU!
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