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Jlikapchka TAEMHWIIA 3AMHINAETHCA HA CEOTO/HI KIIOYORHM MOHATTAM R MEAMUHOMY NPaRi, MeTHUHIN eTHIl Ta
nNeoHtonorii. KonW noctae nutaHHs B3aeModii MelMYHOrO MpaBa Ta HOPUCOPYASHUIT, TO NPaKTUYHO 3aBKOH
BHOKPEMIOETBCA NOHATTA «TIKApCbKa TAEMHUUAY . TepMiH «NiKapchKkay He TOYHO Bidolpancae 050B’ 130K 30epemkeHH
¥ TaeMunwl indopmanii npo nauienTa. 3ayBaKUMO, WO TIKAPCLKS TAEMHULS — U PizHOBKA MeanuHol Taemuuui. Cave
TOMY, BBAXNAEMO. 110 GiNbUL TOYHHM §¥Ie BUKOPHCTAHHA TEPMIHA «MENNUHA TAEMHULL», OCKIMTBKH MOBA Hie Mpo BCHO
FANY3b MEHHLHHH, 1P HEOOXIUHICTL HE TLIbKA JiikapaM 30epiarn B taeMuuaui otpumadi siuonocri. Haykoso-
TeXHIUHHI nporpec, 3araibHa IHTErpalis 3HaHe NPH3BOAATE A0 TOro, WO iHMOpMalid, TKa CTAHOBHTL 0OO’€KT
NKAPCHKOT TAEMHULI, JOCUTL MACTO CTAE OOCTYMHOMY HE TIMbKH IKAPAM | MEIWYHUM [PALIBHHKAM, ane i
npencTaBHUKaM iHWHX npodeciHHAX oprauizauiil. ki cMBMPAUIOIOTE 3 MENHLHHOI.

MeTowo Hawoei podoTH € aHaNi2 MeIHKO-NPABOBOTO 3HAEHHA AOCHMKEeHHS NiKApChKol TaeMHuul, JouinsHo
BHOKPEMHUTH OCHOBHI AaKTOPH MNPABOMIPHOCTI, BHKOPHCTAHHA TNOHATTA  «liKapcbka TAEMHHUA»:  iCTOPHUHI
I'Iepe,']yMOBH. Biﬂl'lﬂBi,ElHO a0 AKHX )"I'Ip()ﬂ.OB)K CTONITh JACTOCOBY BABCA TepMiH ({J'I{K‘dpchl(a TACMHWUAY . BHIHAYMEHHA
came NIKapcbKol TaeMHUUI B HOPMATUBHO-NPABOBHX AOKYMEHTAX, WO ¥PErylbOBYOTEH MEAHUHY AiANbHICTL B Nep:kKasi,
3okpema B (JCHOBAX 3aKOHOAABCTBA YKpAaTHH TIPO OXOPOHY 3T0POB’A; TEPMIHOBH3HAYEHHA JIIKAPCbKA» ULOTO BULY
TAaeMHMLI CBIMYHTL He Mpo cneuianisauilo i ocBiTY MenHKa, a Mpo BHA AianbHOCTI — «likyBaHHA». BianoeiaHo,
3aKOHOIABYE BM3IHAUSHHA MOXKHA BHBECTH, aHami3yioun ¢T1atTi 39-1 Ta 40 OcHOR 3aKOHOIABCTRA Y KPaiHH MPO OXOPOHY
3NOPOB A NKAPCKA TAEMHHLA — UE BINOMOCTI, WO HE MUOTH NPABA PO3CONOWYBATHC MEAHYHHMU NMPALIBHHKAMH TA
HIIMMH OCODAME, AKUM Y 3B’A3KY 3 BHKOHAHHAM npodecifinix abo cnyxGoHX 0GOB'AIKIB ¢Tang BIAOMG Npg cTaH
300poBR’A, XBOpoOY, (AKT 3BEPHEHHA 33 MENHYHOKW AONOMOrOH., AIArHO3, MeIJH4He o0CTSKEeHHA, ornsn Ta ix
Pe3yNRTaTH, IHTUMHY B ciMeiiHY CTOPOHM JKHTTA TIali€HTa.

KOHCTHTYLIHKI 3aXUCT NpaBa HA HCAOTOPKAHICTE OCOBHCTOrO JKHTTA TA 3aXUCT NCPCOHANBHUX AAHHX € THMH
YWHHHKAMH, 110 3aCEIIY¥IOTL METHKO-MPABOBY 3HAYYLLCTL AOCNIMAEHHA MiKapchkol TaeMHuUl. Jlikapckka TaemHALA —
BAKNMBUH CKNATHUK LWOAC YMOB 3AXHCTY COLIANBHOTO CTATYCY TMALIEHTE, HOMO TAaK 3BAHOT «TEPANEBTHUHOT cniBnpaui» i
KOHTPAKTHOT MOJIENI B3aEMHH, a TaKOK 30LTbIIEHHS KiNbKocTi ocid, uMi cnyxOoei 00OR’A3KH BENKOYAIOTE i BHBYEHHA
(HhOPMALIT, WO CTAHOBUTbL NIIKEPCLKY TACMHHLIO, NPABOBE BIOOPIKEHHS HA3BN IAXBOPIOBAHHA, AKE NAC MPABO Ha
COLIIAMBHHI 3aXHCT, WO odopMNfETECA ¥ MHCTKAX HENPALE3AATHOCTI; HEOBXIAHICTE HANAHHA MOPaNEHO-ETHYHIX | NPABOBHX
FAPAHTIH NAWEHTORI WOAO 30EPLKEHHSA Y TAEMHHL BIZOMOCTEH, OTPUMAHUX ¥ PE3YNLTATI HAJAHHA MEOHYHOT A0NOMOTH.

SKIO po3rNAAATH «NIKYBANbHY TAEMHULLIOR AK CK1AA0BY JiNbll LIMPOKOTo NOHATTA «npodecifia TaeMHALAY,
TO NErko BUOKPEMIKMOTLCS 03HAKH iHGOPMALIT, AKA ABNAETLEA NIKAPCHKOK TAEMHHLECHY: MeanuHa npodecia, B cuny
AK01 MpalUiBHUKORI MenuuHoi chepH a0BipaeThca abo cTae BinoMow KoHbiaeHuifiHa iHdopMania; ocobucta
|H(b0pudum 10OpOBITBHE AOBIPAETECA 0CO0I, WO BHKOHYE npudleunm 0008 A3K1, R BAOIP BNACHHKA WET iHpopyanit
i, AK NPaBUNo, TOPKAETLCA OCOGHCTOrO KUTTA OCTAHHLOrO; ocobi. skl Aosipena indopMauia, e nepebypae na
,Elep'}l(aBHlH 300 M)HIL[HI'I'(].J'II:HIH CJ'I}"}KOI‘, B IHLI.IOM}' BHMTAAKY IHl‘l’le\"lElLllﬂ BBAAACTHCA CJ'I})KﬁOBOFO TaeM HHLSHY,
2a00poHa Ha NowHpeHHA AoBipeHol afo Takol, We cTana BiaoMow, iHdopMaUii, sika MOKe 3aBIATH LLKOAH NPABaM,
ceofoaaM i 3AKCHHUM iHTepecaM AOBIPHTENA, BCTAHOBNEHA 3AKOHONABCTROM; iH(OPMALIA HE BIAHOCHTLCA 10
BIAOMOCTEH, LLO CTAHOBNATE AePaBHY H KOMEPLIHHY TaeMHULLO.

| li;TROAAUN MINCYMOK, MOXKHA CTREPLKYBATH, MO NIKAPChKA TAEMHHILA RIMNORIAAE RCIVI BHIIE MEPEPaXORAHUM
O3HAKAM, & O13KE HBJIAETHCS PITHOBUAOM NPpoheciiHOT raeMHuru.
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PI3HUYHI AOCILTKEHHA B MEAULIHHI
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Department of Biological Physics and Medical Informatics
Higher state educational establishment of Ukraine
“Bukovinian State Medical Universite”

Scientific research on the problems of obtaining and using gold nanoparticles {GNPs) began in the middle of
the XIX century. The article by Michael Faraday, published in 1857 became the basic scientific work on ithe study of
the methods of synthesis and properties of GNPs. It was found that colloidal metallic nanoparticles possess plasmon
resonance and the character ot the spectrum of seattered light depends on the size, shape and nature ot the particles.

[n contact with bicobjects (DNA, viruses, antibodies) plasmon effects allow to increase the intensity of the
fluorescence signals ten times more. GNPs do not lose their properties after prolenged optical studies, that is, they are
an alternative to fluorophores for biological marking and image acquisition. GNPs are low-toxic, bio-inert, stable,
firmly bind to biomolecules without reducing their activity. It is easy to get GNPs with given size, shape and structure.

For the first time, GNPs conjugate with immunoglobulins was used as an immunochemical marker in1971.
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Gold nanoparticles (10-40 nm) that are conjugated with proteins are used for labelling of the histological
sections with the subsequent acquisition of images in the transmission electronic microscopy, and also for identification
of pathogens of infectious diseases and their surface antigens by means of a transmission electronic, scanning and
fluorescence microscopy. In recent years, while using GNPs in medical and biological research, optical microscopy and
in particular a confocal laser one is used. With the aid of two-photon luminescent microscopy, an image of localization
of individual golden nanoparticles attached to the oncocells, or those that circulate in the blood is obtained. One of the
most popular methods of obtaining images using GNPs is microscopy of the dark field, which is widely used in the
diagnostics of cancer. The method is based on the binding specific GNPs conjugates with the surface of cancer cells.
During this process it is possible to make “tumor maps” with the accuracy of several cells with the help of dark field
microscopy of resonance scattering. GNPs are also used for photo-acoustic monitoring of inflammation in tissues (a
technology is based on transforming of light into acoustic signals).

Using gold particles, kits for early diagnostics of pregnancy were developed, as well as for determination of
rheumatoid factor and streptolysin, for quantitative analysis of immunoglobulins, for the determination of thrombin and
glucose, for direct detection of cancer and leptospore cells in urine, for determination of the markers of Alzheimer's
disease and protease activity. The method of colorimetric detection of DNA of mycobacteria, staphylococci,
streptococci and chlamydia in clinical specimens is also proposed.

Different types of biosensors with using GNPs have been developed for immunodiagnostics of tick-borne
encephalitis, papilloma viruses and human immunodeficiency, the definition of pesticides, antibiotics, allergens,
cytokines, carbohydrates, immunoglobulins, detection of cancer and bacterial cells. GNPs methods are also used in the
dot-blot analysis (express method of laboratory detection of DNA in which a DNA sample is directly applied to the
membrane). Biosensors based on GNPs are also used to detect nucleotide sequences in DNA. And the detection of
resonance scattering spectra from individual GNPs opened the way for the registration of intermolecular interactions at
the level of individual molecules.

Nanotechnology has become an integral part of modern diagnostic methods that emphasizes the importance of
developing nanomedicine as a separate area of medicine. Further development of diagnostic methods in medicine on the
basis of golden nanoparticles is a perspective direction of research.

Galushko K.S.
A NEW METHOD OF SIMULATING AN IRREGULAR POLARIZED OPTICAL FIELD CELL
Department of Biological Physics and Medical Informatics
Higher state educational establishment of Ukraine
“Bukovinian State Medical University”

A new approach to the modeling of elementary cells of an inhomogeneously polarized field with a controlled
number of polarization singularities is proposed. The cells can be obtained by superposition of specially formed
orthogonally linearly polarized waves.

Keywords: polarization singularities, C-point.

The development of new methods for modeling fields containing a limited number of singularities with easily
controllable parameters is relevant. This kind of structures are known to be obtained by means of computer-synthesized
holograms. Using this technique vortex structures can be formed as well as elementary polarization singularities. The
main disadvantage of such a technique is the loss of energy (may be substantial) due to the diffraction of beams on
computer-synthesized holograms.

Creation of vortex chains is known to be possible due to interference of two practically flat waves, if there is a
small gradient of intensity between them. A similar technique is developed for the simulation of optical field cells,
where a limited number of polarization singularities appears.

The superposition of two orthogonally linearly polarized waves U; and U, along X and Y axes correspondingly
is considered. The phases of these waves @, @, and the amplitudes A, A satisfy the approximation of the wave front.
In other words, it can be argued that waves U; and U, are propagate without diffraction. The intensity of waves is
practically the same, and the field U, has some intensity gradient (for example, along the Y axis). In this case in the
plane of observation x, y, the modulus of the field amplitudes is small and there is a solution of the equation A; = A; in
the form of a line of equal intensity (modulus of amplitude) of the components.

The conditions for the emergence of one C-point at the points xi, y; are as follows:
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The index of one C-point is shown to depend on two parameters: the direction of increasing the intensity of the
wave and the sign of the phase difference between ®@; and @, in the position of the C-point correspondingly to the
following rules:

Table
Dependence sign of C-point on two parameters
Phase difference between U, and U, Direction of intensity increasing in the wave U, Sign of C-point
+n/2 -Y -
— /2 +Y +
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