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M.Koneracka, M.Muc¢kova, V.ZaviSova, N.TomasoviCova, P.Kop&ansky, M.Timko, A.Jurikova,
K.Csach, V.Kave€ansky and G Lancz: Encapsulation of anticancer drug and magnetic particles in
biodegradable polymer nanospheres 2008 J. Phys.: Condens. Matter 20, 204151

Clanok:

V.ZaviSova , M.Koneracka, M.Muc¢kova, P.Kop¢ansky, N.TomaSovi¢ova, G.Lancz, M.Timko,
B.Patoprsta, P.Bartos, M.Fabidn: Synthesis and characterisation of polymeric nanospheres and
magnetic particles loaded with the anticancer drug paclitaxel. Journal of Magnetism and Magnetic
Materials, 321 (10), 2009, 1613

Prednaska:

M. Mackova , 1.Sadlonova, B.Patoprsta, P.Barto$, M.Koneracka: Targeted transport of drug loaded
in nanoparticles: Magnetic fluid, nanoparticles toxicity and distribution. TOXCON 2008,
Trencianske Teplice

Prednaska: 6th International Conference on Biomedical Applications of Nanotechnology, 4-
6.3.2009, Berlin, Nemecko

G.Lancz: Antitumoural activity and distribution of Taxol carried by polymeric nanospheres for
magnetic drug targeting

Clanok:

A Jurikova, K. Csach, M. Koneracka, V Zavisova, M Muckova, N TomasSovi¢ova, G.Lancz ,
P.Kop¢ansky , M Timko, J. Miskuf : Magnetic Polymer Nanospheres for Anticancer Drug Targeting
Prijaté na publikovanie v Journal of Physics

V ¢om vidite uplatnenie
vysledkov projektu:

V ziskani poznatkov pri priprave a hodnoteni magneticky znaenych nanosfér, mnohé vysledky
budu aplikované pri priprave dalSich projektov, konkrétne boli uplatnené pri priprave projektu
podobného zamerania rieSeného v ramci 7 RP EU NANOTHER
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Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

Na enkapsulaciu lie€iva boli pouZité polymérne nanosféry (NPs) tvorené kyselinou polymlieCnou (PLA) a poly(laktid-co-glykolidom) (PLGA)
s pomerom laktidu a glykolidu 85:15 resp. 50:50. Na stabilizaciu NPs boli pouzité surfaktanty Pluronik a albumin. Pre zabudovanie do NPs bolo
vybrané cytostatikum taxol (TAX). Pripravili sme a charakterizovali polymérne nanocastice (typicky priemer < 250 nm) priblizne gufovitého tvaru
(nanosféry) (NPs), ktoré boli charakterizované prostrednictvom SEM (morfolégia a rozmerova distribucia), PCCS a DSC (termické viastnosti). Na
pripravu magneticky znagenych NPs bol pouZity magnetit (FesOa), biologicky akceptovatelny magneticky material pouzivany na cieleny transport.
Rozmerova distriblicia magnetickych ¢astic (MC) magnetickych kvapalin bola stanovena PCS/PCCS a TEM meraniami, zabudovanie TAX do
magneticky znadenych nanosfér (MNPs) bolo potvrdené IC spektroskopiou a DSC analyzou. V testoch in vitro uvolfiovania bolo pri vyvoji
nanoformulacii na baze taxolu potvrdené, Ze pritomnost latok zvySujucich rozpustnost taxolu vo vode (napr. salicylat sodny, alebo DENA) v
uvolfiovacom médiu je nevyhnutna pre realizaciu tychto merani. Stidia absorpcie a distriblicie u my$i ukazala, Ze zabudovanie Taxolu do NPs
zmenilo farmakokinetické spravanie taxolu in vivo — vyrazna redukcia hodndt cmax, predizené uvolfiovanie, $ir$i Tmax , MRT a polgas eliminacie.
Pridanie MC do PLGA NPs redukovalo biologickli dostupnost taxolu v testovanych organoch. In vitro cytotoxicita a in vivo protinadorova aktivita
boli hodnotené pouZitim buniek B 16 (mySi melaném). Stanovenie in vitro cytotoxicity taxolu zabudovaného do NPs bolo realizované za G¢elom
optimalizacie procesu enkapsulécie (vyber polyméru, surfaktantu) rovnako ako aj na potvrdenie, ze pogas procesu enkapsulécie taxol nestratil
svoju protinadorovu aktivitu. Prézdne nanosféry a nanosféry so zabudovanym taxolom rovnako ako aj magnetické kvapalina boli testované za
ucelom stanovenia akutnej intravendznej toxicity. Vysledky potvrdili, Ze tieto materidly nevykazovali toxicky d€inok, hodnota LDso bola vy3Sia ako
120 mg/kg PLGA. Aviak pritomnost MC v NPs so zabudovanym taxolom viedla k prejavu toxickych Gginkov. TAX zabudovany do MNPs pri
aplikacii v magnetickom poli vyvolal Statisticky vyznamnu redukciu hmotnosti nadoru. Bol potvrdeny davkovo zavisly terapeuticky efekt pri 4-
davkovom reZime MNPs so surfaktantom Pluronik (5 a 10 mg TAX/kg telesnej hmotnosti ) a u€inok MNPs s albuminom pri ddvke 5 mg TAX/kg
u my§i C 57BL/6 (s melandmom B 16) drZanych v magnetickom poli 30 mindt po intravendznom podani. Takyto uéinok nebol zaznamenany
u albuminovych NPs pri vy33ej davke TAX.

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - anglicky:

The polymer nanospheres (NPs) created by poly(lactic acid) (PLA) or by poly(lactide-co-glycolide) (PLGA) with lactide to glycolide ratios of 85:15
and 50:50 were used for drug encapsulation. As a stabilising surfactant of the polymeric NPs formulations either Pluronic or albumin was used.
The anticancer drug bound to the NPs was chosen Taxol (TAX). We have prepared and characterised polymer based particles (typical diameter <
250 nm) of approximately spherical shape (nanospheres) by scanning electron microscopy SEM (morphology and size distribution), PCCS and
DSC (thermal properties). For preparation of magnetic NPs (MNPs) the magnetite (FesOs), a biologically acceptable magnetic material for targeted
transport, was used. The size distribution of the magnetic particles (MP) of magnetic fluids was determined by dynamic light scattering
measurements and electron microscopy. Using IR spectroscopy and DSC, TAX was successfully identified in the Taxol loaded MNPs.(TAXMNPs).
It was confirmed in experiments of in vitro drug release testing from different TAX loaded NPs formulations that the presence of agents in
increasing the aqueous Taxol solubility (e.g. sodium salicylate or DENA) in releasing buffers is essential for these measurements. The study of the
absorption and distribution in mice showed that Taxol-loaded NPs changed the pharmacokinetic behaviour of Taxol in vivo - strong reduction of
cmax Value, more sustained release, extended Tmax, MRT and elimination half time. The addition of MP into PLGA NPs reduced the bioavailability of
Taxol in tested organs. The in vitro cytotoxicity and in vivo antitumour activity were evaluated using B16 cells (mouse melanoma). Determination of
in vitro cytotoxicity of TAX loaded NPs was used for optimalisation of encapsulation (selection of polymers, surfactant) as well as for confirmation
that during the encapsulation process Taxol hasn't lost its anticancer efficacy. The unloaded and Taxol loaded NPs and magnetic fluid were
evaluated for in vivo intravenous acute toxicity. They were non-toxic, with LDso higher than 120 mg/kg of PLGA. The presence of MP in Taxol
loaded NPs resulted in appearance of toxic effect. Taxol loaded in MNPs applied in external magnetic field caused statistically significant reduction
of tumour weight. We used tumour bearing mice C 57BL/6, that were kept in the magnetic field for 30 minutes after the i.v. administration. It was
confirmed that the effect of a 4-dose regime of MNPs suspensions with Pluronic as surfactant (5 and 10 mg TAX/kg b.w.) is dose dependent. The
effect of the dose of 5 mg TAX/kg b.w. of MNPs with albumin was also confirmed. However, this effect was not observed for albumin MNPs at
higher TAX dose.
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