Proiectul Dr Laser, prezentat la al 36-lea Congres al Societatii Roméane de Radioterapie si
Oncologie Medicala, Brasov, 9 octombrie 2025

Al 36-lea Congres al Societitii Romine de Radioterapie §i Oncologie Med
Al 11-lea Congres ol Federatie Societatilor Romane de Cancer

INNOVATION AND PROGRESS IN ONCOLOGY AND RADIOTHERAPY
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Partenerii proiectului Dr Laser au fost invitati, in cadrul unei sectiuni special dedicate proiectului (Research
Section 1, Dr Laser Project, Round Table, 9 octombrie 2025 14.00-18.30), sa prezinte comunitatii medicale la
nivel national obiectivele, etapele, rezultatele asteptate si perspectivele aplicatiilor medicale ale laserilor de
mare putere. (v. SRROM Scientific Programme https://srrom2025.medevents.ro/scientific-program/ )

Research on
Medical Applications of High-Power Lasers at ELI-NP

Dan Stutman for the EU-NP Dr. LASER team
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Radiobiologia iradierii cu ioni de carbon (CIRT) comparativ cu iradierea cu fotoni
Ioana Brie, Daniela Martin
Institutul Oncologic ,,Prof. Dr. lon Chiricutd” Cluj-Napoca (IOCN)

CIRT utilizeaza particule de carbon si poseda proprietati care o fac potrivitd pentru tratamentul
cancerului datorita distributiei fizice a dozei si efectelor biologice crescute.

Cea mai mare diferenta dintre fasciculele de ioni de carbon de inalta energie si razele X
conventionale este curba dozei in profunzime. Formarea in vivo a zonelor cu doze mari
(denumite ,,varfuri Bragg”) faciliteaza iradierea tintita a tumorii: administrarea majoritétii dozei
la sfarsitul intervalului, urmata de scadere brusca spre zero, duce la 0 mai buna protectie a
tesutului normal din jurul zonei tumorale.
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Avantajele CIRT comparativ cu RT cu fotoni constau in: distributie fizicd mai buna a dozei,
reducere mai mare a imprastierii laterale, eficienta biologica relativa mai mare si raport de
crestere al oxigenului mai mic, dependenta redusa de fractionare si de stadiul ciclului celular.

Aceste avantaje balistice si radiobiologice fata de radioterapia conventionald bazata pe fotoni fac
ca CIRT sa fie extrem de eficientd in cazul tumorilor rare, radiorezistente, hipoxice, localizate in
zone critice si dificil de tratat.

CIRT ne aduce mai aproape de ,,Sfantul Graal” al radioterapiei: maximizarea dozei de radiatii in
tumora cu protejarea in acelasi timp a tesuturilor sandtoase din jur.



Metode pentru evaluarea leziunilor ADN induse de radiatii utilizate in IOCN
Maria Perde-Schrepler, Piroska Virag, loana Brie
Institutul Oncologic ,,Prof. Dr. lon Chiricutd” Cluj-Napoca (IOCN)

Efectele biologice ale radiatiilor rezulta in principal din deteriorarea ADN-ului, care reprezinta
cea mai importanta tintd din interiorul celulei. Rupturile de catene ADN (SBs — strand breaks)
reprezinta forma genericad de deteriorare a ADN

Testul cometei este utilizat 1a nivel mondial ca metoda standard pentru detectarea deteriorarii
ADN-ului in celule eucariote individuale, in testele de genotoxicitate, inclusive cea produsa de
radiatii, precum si 1n studiile de biomonitorizare umana.
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+ The principle of the comet assayis based on the spatial organization of {
DNA in the nucleus in the form of DNA loops: attachment of the linear F— “ Ji' w i
molecule at certain intervals to the nuclear matrix and further winding of | "~ \t \xﬂ
Methods for the evaluation of radiation induced the double helix around protein cores to form nucleosomes. |

DNA lesions used in IOCN +  Byremoving the proteins during the lysis step, the DNA remains in a e
compact supercoiled state.

+ The occurrence of a DNA break will lead to the relaxation of these loops.
Maria Perde-Schrepler, Piroska Virdg, loana Brie *  Byexposure to an electric field, these loops still attached to the nuclear
matrix are attracted towards the anode, forming the characteristic “comet| proved
tail”, observed under the fluorescence microscope.
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Avantajele testului cometei
o Sensibilitate si versatilitate ridicatd — detecteaza niveluri scazute de deteriorare a ADN.
e Aplicabilitate extinsa, atdt in vitro cat si in vivo.
o Rapid si cu cost redus comparativ cu alte teste de genotoxicitate.
e Necesita un numar mic de celule pentru date fiabile.
e Analiza la nivel de celuld individuala permite o evaluare statisticd mai precisa.

o Evalueaza si capacitatea de reparare a ADN-ului, esentiala pentru intelegerea raspunsului
celular la agentii genotoxici, inclusive radiatii ionizante.

o Potential high-throughput: automatizabil pentru screening-ul unui numar mare de
compusi sau pentru studii de biomonitorizare.



Rezultate de etapa privind efectele iradierii in vitro asupra celulelor de cancer mamar

Piroska Virag, loana Brie, Maria Perde-Schrepler
Institutul Oncologic ,,Prof. Dr. lon Chiricutd” Cluj-Napoca (IOCN)

Obiective. Doi compusi hibrizi nou-sintetizati (5a si 5b) au fost testati, alaturi de un medicament
chimioterapeutic standard - Cisplatin (Cis) - pe linia celulara de cancer mamar triplu negativ
MDA-MB-231 in contextul iradierii celulelor cu radiatii ionizante. Au fost evaluate si leziunile
ADN-ului induse de acesti compusi si, respectiv, de radiatiile ionizante, precum si dinamica
procesului de reparare a leziunilor ADN-ului.

Material si metoda.Celulele au fost Tnsamantate in placi cu 96 de godeuri si iradiate la
acceleratorul liniar Clinac iX Silhouette, E=16 MV, camp= 6x6 cm, distanta fatd de sursda 97 cm,
doza de iradiere: 4 Gy. Efectele iradierii, in prezenta si absenta celor 2 compusi si a
Cisplatinului, au fost evaluate prin Testul Cometei efectuat imediat, la 2h si la 24h de la iradiere.
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« The effects of the treatments on the MDA-MB-231 cell line and the
* Irradiation of the cells for the DNA lesions evaluation DNA lesions repair dynamics

- The 96 well plate designed for irradiation (I) was inserted in the phantom
prepared by the Physics Unit of the OICN; the source of the irradiation 400
was Clinac iX Silhouette Linear Accelerator, E=16 MV, field= 6x6 cm,
distance from the source 97 cm, irradiation dose: 4 Gy;
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Figure 3. The effects of the d Gy irradiation on MDA-MB-231 Figure 4. The dynamics of the DNA
cells treated or not with Cis and compounds 5a and 5k lesions Induction and their repair

Figure 2. Irradiation of the cells with Clinac iX Silhouette Linear Accelerator in the 96 well plates
inserted in the phantom
Congres SRROM 2025 =) 94 9-11 octombrie, Bragov Congres SRROM 2025 &) @ 9-11 octombrie, Bragov

Rezultate. Iradierea in vitro cu doza de 4 Gy induce leziuni semnificative ale ADN-ului in toate
situatiile, dar cele mai mari In grupurile tratate cu compusii 5a sau 5b. Leziunile radioinduse ale
ADN scad semnificativ la 2h si complet la 24h dupa iradiere in toate situatiile, dar cel mai
important in cazul compusilor nou sintetizati.

Concluzii. Adaugarea oricdruia dintre cei 2 compusi nou sintetizati amplifica inducerea
leziunilor suplimentare ale ADN-ului prin iradiere in linia celulara de cancer mamar testata, prin
urmare pot fi exploatati in continuare ca potentiali radiosensibilizatori.
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14:00-16:00 Research Session 1 - Dr LASER Project, Round Table

Moderators:Rodica Anghel, Daniela Martin, Liviu Bilteanu, loana Brie

14:05-14:25 Preclinical Considerations and Clinical Premises of High-Power Laser Medical Applications in
Romania - National and International Perspectives

Rodica Anghel

1425-14:45 Dr LASER Project - Research on Medical Applications of High-Power Lasers at ELI-NP

Dan Stutman

14:45-15:00 Hadronotherapy for Breast Cancer: Benefits and Challenges

Daniela Martin

15:00-15:15 Carbon lon Radiotherapy in Triple Negative Breast Cancer, Exploiting Radiobiological Advanteges for
Preclinical Progress

Adina Stanciu

15:15-15:30 Mathematical and Computational Models of the Molecular-Level Interaction of Heavy Particle
Beams with Cellular Media

Liviu Bilteanu

15:30-15:45 Inflammation and the Tumor Microenvironment in the Irradiation of Animal Models - Investigative

Methods and Exploratory Premises

Andreea Iren Serban
15:45-16:00 Discussions
16:00-16:30 Coffee Break
16:00-18:00 Research Session 2

Moderators:Rodica Anghel, Daniela Martin, Liviu Bilteanu, loana Brie

16:00-16:15 Physical Characteristics of Laser-Accelerated Hadron Beams Compared to Conventional
Acceleration

Lucian Tudor

16:15-16:30 Dosimetry of pulsed radiation fields
lani Mitu

16:30-16:45 Radiobiologic Features of Carbon lon vs Photon Irradiation
loana Brie

16:45-17:00 Cellular Irradiationwith High Energy Photon Beams: Phantom Design, Treatment Planning and Dose
Delivery

Cristina Gheard, Cristina Balan

17:00-17:15 Methods for Evaluation of Radiation-induced Cellular Effects in IOCN

Marin Parrda
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17:30-17:45 In Vitro Exploration of Photon Radiotherapy Effects on Triple-Negative Breast Cancer Cells:
Preliminary Results and Future Directions

Paula Stache, Manuela Oprisan

17:45-18:00 The Use of Phase-Contrast X-Ray Imaging for Image Guidance and Treatment Planning in Hadron
Therapy
Dan Stutman

18:00-18:15 Through Beams of Light - Discoveries and Innovation in Laser-Based Isotope
Cristina Moisescu

18:15-18:30 Discussions

19:30 Opening Ceremony & Welcome Cocktail
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