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6. NANOMEDICINE
6.1. Medical Physics

3.6.1.1. Development and testing of nanoparticles for treatment of cancer cells by Curie temperature
controlled magnetic hyperthermia. /A. Chirakadze, N. Mitagvaria, D. lJishiashvili, M. Devdariani, G.
Petriashvili, L. Davlianidze, N. Dvali, K. Chubinidze, A. Jishiashvili, Z. Buachidze, I. Khomeriki/. Bulletin of the
Georgian National Academy of Sciences. —2021. —v. 15. — #1. — pp. 91-98. — eng.; abs.: eng., geo.

A vast amount of nanoparticles has been developed and proposed for the local hyperthermia of cancer
during the last decades, but only a few of them correspond to the mandatory requirements of having
therapeutic range Curie temperature (Tc = 41-45°C), high-rate crystallinity and “strong” magnetic
properties, strictly controlled homogeneity and dispersion of the nanoparticles, good biocompatibility and
harmless decomposition products. Among them are the nickel-copper (Ni-Cu) and silver doped lanthanum
manganite (AgxLa;xMnOs) nanoparticles. The developed research showed that the materials obtained at
lower than usual temperatures using microwave enhanced synthesizes and annealing can be successfully
used for local hyperthermia revealing high magnetic properties. Behavioral toxicity testing of the developed
nanoparticles was enhanced by blood oxygen saturation measurements using noninvasive oximetry in
white rats. Both of the developed nanomaterials revealed a lower toxicity level than the commercially
available Fe,0s3 nanoparticles. Fig. 4, Ref. 14.
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In brief is summarized information about artificially intelligent nanoarray for detection of various diseases
in nanomedicine. Ref. 20.
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6.2. Medical Chemistry

3.6.2.1. Pseudoprotein-based nanoparticles show promise as carriers for ophthalmic drug delivery. /Tem.
Kantaria, Ten. Kantaria, S. Kobauri, W. Zhang, N. Eter, P. Heiduschka, A. Kezeli, G. Chichua, D. Tugushi, R.
Katsarava/. Annals of Agrarian Science. — 2020. —v. 18. — #1. — pp. 43-53. —eng.; abs.: eng.

Drug delivery used to treat ocular disease still poses a challenge to modern ophthalmology. Well-
established intravitreal injections imply discomfort to the patients and risk of ocular complications.
Therefore, opportunities to deliver drugs by topical administration are investigated thoroughly. Despite its
seemingly easy accessibility, the eye is well protected by efficient mechanisms that rapidly remove drugs
after instillation on the eye surface. Hence, eye drops are less effective for the treatment of various
diseases, which necessitates a risk-containing procedure of intravitreal injection. One of the rational ways
to overcome the problem is the application of drug-loaded polymeric nanoparticles (NPs) that are able to
penetrate through ocular barriers when administered topically. Pseudo-proteins (PPs) - amino acid-based
biodegradable polymers are one of the most suitable materials for the design of drug delivering NPs. One
of the most important features of such kind of nanovehicles is “disappearance” from the body after their
function is fulfilled. We have prepared biodegradable NPs of various types by nanoprecipitation of the PEA-
class of PP composed of L-leucine, 1,6-hexanediol and sebacic acid (8L6). The originally designed arginine-
based cationic PEA and comb-like PEA containing lateral PEG-2000 chains along with 8L6 anchoring
fragments in the backbones were used to construct positively charged and PEGylated NPs. The NPs were
loaded with fluorescein diacetate (FDA) as a fluorescent probe to detect if the NP penetrated through the
ocular barriers. A preliminary in vivo study on intraocular infiltration of the NPs has been done using wild-
type C57BL/6 mice. After penetrating into the cellular lysosomes, FDA probes became visible due to the
hydrolysis of the diacetate groups, thus allowing for the detection of the NPs as tiny fluorescent spots
inside the tissues. One day after administration, fluorescent dots were found at various sites - always in the
peripheral cornea and the sclera, and in different layers of the outer retina depending on the type of NPs
used. Four days after administration, fluorescent dots were still visible in the peripheral cornea and the
sclera with some of the NPs. These results show that the new type of NPs infiltrate the ocular tissues after
topical administration and are taken up by the cells. This raises hope that the NPs may be useful carriers for
ocular delivery of therapeutic agents. Fig. 4, Tab. 3, Ref. 35.
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3.6.2.2. Biopharmaceutical understanding of formulation preparation variability of PLGA nanoparticles
loaded with erysimum extract. /L. Ebralidze, A. Tsertsvadze, L. Bakuridze, D. Berashvili, A. Bakuridze/.
Georgian Medical News (GMN). —2021. — #2(311). — pp. 173-177. — eng., abs.: eng., geo., rus.

The purpose of this study was to evaluate effect of process andformulation variables on the preparation of
Erysimum extract loaded PLGA nanoparticles. The influence of the various biopharmaceutical factors such
as type of organic solvent, type and concentration of surfactant, polymer concentration in the organic
phase, ratio of organic phase and water phase were studied. Modified emulsification solvent evaporation
method was used for preparation of nanoparticles. Based on the performed experiments optimal
formulation of nanocomposite is suggested. Nanoparticle size, size distribution and entrapment efficiency
were determined. Among five non-ionic surfactants polyvinyl alcohol provided more stable nanocomposite.
Influence mechanisms of different surfactants on nanoparticle formation are provided. Water miscible
organic solvent, acetone obtained 232 nm nanoparticles with improved size distribution. Entrapment
efficiency was increased to 73% by reducing ratio of organic and water phases. Based on experiments
nanoparticles with stable, reproducible properties are fabricated. Fig. 9, Tab. 4, Ref. 9.

37



NANOMEDICINE

Keywords: polymeric nanoparticle, PLGA, formulation variables, endemic plant species

References:

1. E. Sah and H. Sah. Recent Trends in Preparation of Poly (lactide-coglycolide) Nanoparticles by Mixing
Polymeric Organic Solution with Antisolvent. vol. 2015. 2015.

2. B. L. Banik, P. Fattahi, and J. L. Brown. Polymeric nanoparticles: The future of nanomedicine. Wiley Interdiscip.
Rev. Nano-medicine Nanobiotechnology. vol. 8. no. 2. pp. 271-299, 2016.

3.  W. Mccarthy. Polymeric Drug Delivery Techniques. Aldrich Mater. Sci. no. 5. pp. 2-5, 2016.

C.I.C. Crucho and M.T. Barros. Polymeric nanoparticles: A study on the preparation variables and
characterization methods. Mater. Sci. Eng. C. vol. 80. pp. 771-784. 2017.

5. S.ML.l. Mors. Review Article Role of Surfactants in Nanotechnology and Their Applications. vol. 3. no. 5. pp. 237—
260. 2014.

M. Silva, A. Santini, and E.B. Souto. Polymeric Nanoparticles: Production. 2020.

Rao J.P., Geckeler K. E. Polymer nanoparticles: Preparation techniques and size-control parameters. Prog.
Polym. Sci. vol.36. no. 7. pp. 887-913. 2011.

8. R. Article. International Journal of Pharmacology and Review Article Recent biomedical applications and
patents on biodegradable polymer. pp. 30—42. 2014.

9. Turk C.T.S., Bayindir Z.S., Badilli U. Preparation of polymeric nanoparticles using different stabilizing agents
2009; vol. 38. no. 4. 257-268.

3.6.2.3. Formulation thermoresponsive nanocomposite hydrogel with embedded PLGA nanoparticles
containing cytotoxic agent. /L. Ebralidze, A. Tsertsvadze, L. Bakuridze, D. Berashvili, A. Bakuridze/. Georgian
Medical News (GMN). —2021. — #3(312). — pp.133-138. —eng., abs.: eng., geo., rus.

The aim of the study was to develop and characterize the nanocomposite in-situ hydrogel as local drug
delivery system of cytotoxic agent. In-situ hydrogel consisting of 15% ther- mosensitive (Poloxamer 407)
and 1% mucoadhesive (sodium alginate) polymers was selected as the optimal formulation by the
conducted studies. The influence of nanoparticle concentration on gelation time and temperature has been
experimentally established. As a result, the optimum concentration of nanoparticles (5%) is selected, which
does not alter the gel forming process. The resulting nanocomposite hydrogel was characterized through
Fourier transform infrared spectroscopy (FT-IR), scanning electron microscopy (SEM), rotational viscometer
(LVDV- 1T). FT-IR spectra confirmed the PLGA nanoparticles pres- ence within the hydrogel matrix through
the absorption peak located at 1750 cm™. SEM images allowed observing the nanoparticles to be
homogenously dispersed. The release pattern of the active substance from the nanocomposite hydrogel is
following: at 72 h, 64% and 78% of the active substance were released into the phosphate buffer and cell
culture area, respectively. Irritation test on hen’s egg model revealed that formulated nanocomposite
hydrogel did not show damage of vascular system. Fig. 10, Tab. 1, Ref. 9.
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