Ultragarsu kontroliuojamo tikslinio prie§véZinio nano-vaisto nuvedimas j navika ir
aktyvavimas naviky terapijoje

Saugus ir efektyvus prieSvéziniy vaisty nuneSimas j navikinius darinius yra vienas i$
svarbiausiy vézio terapijos i$$ukiy. NanoneSikliai yra nano dydzio dalelés, sukurtos
selektyviam prieSvéziniy vaisty transportavimui j navikus. Naudojant iSmaniuosius
nanones$¢jus, galima padidinti priesvéziniy vaisty concentracijg navikiniame darinyje ir
pasiekti didesnj naviko lgsteliy salytj su vaistais. PrieSvéziniai vaistai jkapsuliuoti
nanonesikliuose veikiami iSoriniy dirgikliy ($viesos, magnetinio lauko ir ultragarso),
inicijuoja prieS§vézinio vaisto atpalaidavimg saugiu ir kontroliuojamu badu, navikinio
darinio erdvéje ir uztikrina didesne jo koncetracijg ir efektyvesnj gydyma. Irodyta, kad
ultragarsas yra veiksminga technika vaisty atpalaidavimui i§ nanoneséjy ir salygoja vaisto
didesnj poveiki navikiniam dariniui. Pastaruoju metu ultragarsu reaguojancios vaisty
tiekimo sistemos sulauké didelio démesio dél neinvaziSkumo, didelio jsiskverbimo gylio
] organizma bei vaisto paskleidimo erdvés bei laiko kontroliuojamumo.

Tyrimuose planuojama tirti keliy tipy nanonesiklius prieSvéziniy vaisty jkapsuliavimui,
akcentuojant  polimerinius nanodarinius ir dendrimery pagrindu suformuotus
nanoklasterius, kurie ultragarso poveikyje atpalaiduoty prieSvézinius vaistus. Pirmoji
eksperimenty dalis bus skirta ultragarso parametry, reikalingy vaistams atpalaiduoti is
nanostruktiiry parametry jvertinimui ir lygiagrediai bus iSsamiai iStirtas ultragarso
parametry biologinis poveikis sveiky ir véZiniy Igsteliy monosluoksniams, sferoidams ir
eksperimentiniuose gyvinuose skiepytiems navikams. Bus tiriami ultragarso parametrai,
kuriy poveikyje vyks efektyvus vaisto jkapsuliuoto nanonesyklyje atpalaidavimas, taciau
energetiniai parametrai nesukels poveikio sveikoms lgsteléms ir audiniams ultragarso
veikimo zonoje. Bus iSnagrinéti ir jvertinti ultragarso parametrai kurie yra svarbiis
ultragarsu suaktyvintam priesvéziniy vaisty tiksliniam jvedimui j navikinj darinj ir
salygos gera terapinj efekts. Tyrimuose daugiausia démesio skirsime ultragarsu
suaktyvinamam vaisty sukoncentravimui navike, nes tai yra ekonomiSkai ribota
neinvaziné technika, leidZianti tiksliai sufokusuoti spindulj j pazeistg audin;j ir uztikrinantj
saugy gydyma efektyviai naikinant navikinj darinj.

Eksperimentai bus atlickami Biomedicininés fizikos laboratorijoje, Nacionaliniame véZio
institute. Partnerio institucija Prof. K. BarSausko ultragarso mokslo institutas, Kauno
technologijos universitetas. IS dalies tyrimai bus finansuojami tarptautinio Lietuvos ir
Taivano projekto léSomis.

Ultrasound-controlled targeted nano-drug release and activation for cancer therapy

The safe and effective delivery of anticancer agents to diseased tissues is one of the
significant challenges in cancer therapy. Nanocarriers are nanosized particles designed
for the selectivity of anticancer drugs transport to tumors. Using smart nanocarriers, the
rate of release of the entrapped therapeutic(s) can be increased, and greater exposure of
the tumour cells to the therapeutics can be achieved when the nanocarriers are exposed to
externally (light, magnetic field, and ultrasound) applied stimuli that trigger the release
of their load in a safe and controlled manner, spatially and temporally. Ultrasound has
been shown to be an effective technique for triggering drug release from nanocarriers [.
Recently, ultrasound-responsive drug delivery systems have attracted significant
attention due to the non-invasiveness, high tissue penetration depth, and spatiotemporal
controllability.



The aim of the research to investigate several types of high-quality nanocarriers for
encapsulation of anticancer drugs, with an emphasis on polymer nanostructures and
dendrimer-based nanoclusters that would release anticancer drugs under ultrasound
exposure. The main target ultrasound-controlled nanodrug release and drug activation for
cancer therapy and investigate their physicochemical properties and light-activated
therapeutic effects. The first part of the experiments will be devoted to evaluating the
parameters of ultrasound necessary for the release of drugs from nanocarriers, and in
parallel, the biological effect of ultrasound parameters on monolayers of healthy and
cancer cells, spheroids, and tumours inoculated in experimental animals will be studied
in detail. Ultrasound parameters will be studied under the influence of which effective
release of the drug encapsulated in the nanocarrier will occur, but the energy parameters
will not affect healthy cells and tissues in the ultrasound action zone. Ultrasound
parameters that are important for ultrasound-activated targeted release of anticancer drugs
into the tumour and conditions for a good therapeutic effect will be examined and
evaluated. Our research will focus on ultrasound-activated drug delivery to tumours, as it
Is a cost-effective, non-invasive technique that allows for precise beam focusing on
damaged tissue and ensures safe treatment while effectively destroying the tumour.

Experiments will be performed in Biomedical Physics Laboratory, National Cancer
Institute. Partner institutions Prof. K. BarSauskas Ultrasound Research Institute, Kaunas
university of technology. The funds of a joint project between Lithuania and Taiwan will
be used to support part of the experiments.
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