Tabena 5.1 Crienudpukanuja npeaMeTa Ha CTYIUjCKOM MPOTpamMy JOKTOPCKUX CTYyIHja

Ha3zus npeamera: IIpuMena njasmMe y 6M0JIOTHjH M MeTHIIMTHU

Hacrapauk wim Hactapaunm: Hesena Ilyau, 3opan Jb. Ilerposuh

Crartyc npeaMera:u300pHu

bpoj ECIIB: 15

Yeiaos: @u3nka jOHN30BAaHMX racoBa Wil OCHOBM AMjarHOCTHKE IJIa3Me, OJHOCHO NMpeaMeTH CINYHOT
caap:kaja.

Insb npeagmera

OsinagaBame 3HameM Koje IJIa3Me MOTY Ja ce KOpHCTe Y MpUMeHaMa y OHOJIOTHjU M MeAWIUHH.
Yno3HaBame ca KapaKkTepUCTHKaMa IUJIa3MH 3a npuMeHe. OBjagaBame OCHOBHHM 3HameM O
AUjarHOCTHYKUM MeToaMa Koje ce KOpHCTe 32 u3yyaBame eekara mia3Me Ha ;KUBY MaTepHjy.

Hcxon npeamera

Cruname 3Hama HEONXOJHOI 32 pa3yMeBame HAa KOjU HAYHH ce ILUIa3Me NMPHMemYjy Y TpeTMaHHMa
skuBe MaTepuje. [epuHucame MpeIHOCTHM M MaHa IUIa3MH Koje ce KopucTe y OHO NpHMeHaMa.
OBiagaBame 3HAHEM 0 HAjOCHOBHMjMM NPUMHUMIIMMA M JUjarHOCTUYKUM MeTOoAaMa Koje ce Kopucre y
0MOJIOTHjH M MeTMIINHH.

Canp:kaj npeamera

Teopujcka nacmasa

Hzeopu nnasme roju mozy O0a ce xopucme y mpemmanuma. Kapaxmepucmuke niasmu Ha HUCKUM U Ha
ammocgepcrkom npumucky. Ilpednocmu u mane oopehenux munosa niazme Koje ce Kopucme y mpemmaHumd.
Inasma cmepunuzayuja u renu mexanusmu. Ipumena niazmu y umndcerepunzy mxuea. Ilpumena naazmu y
sayenusarwy pana. Ilpumena niazmu y cmepuiuzayuju Xponuunux pana. Ipumena niasmu y yop3asarsy
Koazynayuje kpeu. Mexanusmu unmepaxyuje niasma — henuja. JJujacnocmuuxke memoode Koje ce kopucme y
ouono2uju U MEOUYUHU — IUXOBE OCHOBHE KAPAKMEPUCTUKE.

Ipaxmuuna nacmasa

IIpenopy4ena aureparypa

Fridman A: Plasma chemistry, Cambridge University Press, 2008.

Fridman G, Friedman G, Gutsol A, Shekhter A B, Vasilets V N and Fridman A 2008 Applied Plasma
Medicine Plasma Process. Polym. 5 503-33

Graves D B 2012 The emerging role of reactive oxygen and nitrogen species in redox biology and some
implications for plasma applications to medicine and biology J. Phys. D. Appl. Phys. 45 263001

Stoffels E, Sakiyama Y and Graves D B 2008 Cold Atmospheric Plasma : Charged Species and Their
Interactions With Cells and Tissues 36 1441-57

Morfill G E, Kong M G and Zimmermann J L 2009 Focus on Plasma Medicine New J. Phys. 11 115011
Nevena Pua¢, Matteo Gherardi, Masaharu Shiratani, 2017 Plasma agriculture: A rapidly
emerging field, Plasma Processes and Polymers 15 1700174 i odabrani radovi u istom
specijalnom broju ¢asopisa

bpoj uacoBa akTHBHE HacTaBe | Teopwujcka HacTaBa:15 | ITpaxkTnyna HacTaBa:15

MeTtoae usBolema HacTaBe
IpenaBama, KOHCYITAIM]E, CEMUHAD, JICMOHCTpAIIH]e.

Ouena 3Hamwa (Makcumasanu 0poj moena 100)
Cemunap 1 -20 ceemunap 2 -20 akTHBHOCTH y TOKY npeaanama -10 yemenn ucnut -50

Haumn npoBepe 3Hama Mory OMTH pa3nuuuTH : (IMCMEHM HMCIHUTH, YCMEHH MCHT, NpE3EHTalfja MpOjeKTa,
CEeMHHApH UT/L......

*MakcumaiHa aykHa | crpanuna A4 ¢opmara




Table 5.1 Specification of subjects in the doctoral studies study program

Name of the subject: Plasma applications in biology and medicine

Teacher(s): Nevena Puad, Zoran Lj.Petrovié

Status of the subject:elective

Number of ECIIFB points: 15

Condition: Physics of ionized gases, or Diagnostics of plasmas or related non-equilibrium
plasma oriented courses

Goal of the subject

This course will provide students with a knowledge which types of plasma can be used in
biology and medicine. Students will learn about characteristics of the plasmas used in
applications. Also, they will obtain basic knowledge about diagnostic methods that are used for
studying the effects of plasma on living matter.

Outcome of the subject

Obtaining knowledge necessary for understanding how plasmas are applied in treatments of
living matter. Defining pros and cons for different types of plasmas used in bio applications.
Mastering the knowledge of the basic principles and diagnostic methods that are used in
biology and medicine.

Content of the subject

Theoretical lectures

Plasma sources that can be used in treatments. Characteristics of plasmas at low and atmospheric
pressures. Advantages and disadvantages of specific plasma sources that are used in treatments of
living matter. Plasma sterilization and mechanisms involved. Application of plasmas in tissue
engineering, wound healing and sterilization of chronic wounds, improvement of blood coagulation.
Mechanisms of plasma-cell interactions. Diagnostic methods that are used in biology and medicine-
basic characteristics

Practical lectures

Recommended literature

Fridman A: Plasma chemistry, Cambridge University Press, 2008.

Fridman G, Friedman G, Gutsol A, Shekhter A B, Vasilets V N and Fridman A 2008 Applied Plasma
Medicine Plasma Process. Polym. 5 503-33

Graves D B 2012 The emerging role of reactive oxygen and nitrogen species in redox biology and some
implications for plasma applications to medicine and biology J. Phys. D. Appl. Phys. 45 263001

Stoffels E, Sakiyama Y and Graves D B 2008 Cold Atmospheric Plasma : Charged Species and Their
Interactions With Cells and Tissues 36 1441-57

Morfill G E, Kong M G and Zimmermann J L 2009 Focus on Plasma Medicine New J. Phys. 11 11501
Nevena Puaé, Matteo Gherardi, Masaharu Shiratani, 2017 Plasma agriculture: A rapidly
emerging field, Plasma Processes and Polymers 15 1700174 and selected articles in the same
special issue

Number of active classes | Theory:15 | Practice:15

Methods of delivering lectures
Lectures, Discussions, Writen assignments, Seminar, Laboratory demonstrations

Evaluation of knowledge (maximum number of points 100)
Seminar paper 1-20 Seminar paper 2-20 Activity-10 Oral examination 50

Weays of testing the knowledge may vary: (written tests, oral exam, project presentation, seminars

*maximum length 1 A4 page




