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AnHomauyusi — ObeyxagaeTtcs npobrnemMa NpUMEHEHUSI MUK-
POBOIHOBOW ANAarHOCTMKM B obnactu megunuuHbl. MNpoaHanuan-
pOBaHbl OCHOBHbIE 334y TakoW AuarHocTuku. NokasaHo, YTo
ONst UX peLleHnst NepcrnekTMBHO NPUMEHEeHWE MUKPOBOITHOBOW
ckaHvpytowen mukpockonun (MCM). MNpeanoxeHa nporpamma
ncenenoBaHun no paspabotke meToauku npuMeHenus MCM
BUONOrMYecKnX XUAKOCTEN B AMArHOCTUKE pasnuyHbix 3abone-
BaHWM.

|. BBepgeHue

B wmeauuuHe o0cCOGEHHYI0 BaXHOCTb B MocrnegHee
Bpemsi npvobpeTaeT 3agjava paHHen OUarHoCTUKM, Mo-
CKOMbKY MMEHHO Ha pPaHHMX 3Tanax fnevyeHus Haubonee
NPOCTOE N BEPOSITHOCTb ycrexa MakcumarbHa.

CoBpeMeHHass [gmarHocTuka [JormkHa ObiTb, BO-
nepBbIX, HEVWHBA3WBHOW. Psa napameTpoB Xu3Henes-
TENbHOCTM OpraHn3aMa MOXHO OnpenensaTb TOMbKo Ta-
KMMK cpefcTBaMu, KOTOPbIE HE HapyLLakT LEeNoCTHOCTU
KOXXHOM WMNM Cnu3eBOro nokposa. A AN AMarHOCTUKU
perynsTopHoOM U HEpPBHOW CUCTEM YenoBeka Heobxoau-
MO Habnwgatb AMHaMUKY NPOLEecCOoB (PyHKUUOHMPOBA-
HWS opraHM3mMa B HOpPManbHbIX OU3NOMOTMYHBIX YCMo-
BUSIX UIN B YCINOBMSAX, MaKCUMaribHO Bn3KUX K TakuM.

Bo-BTOpbLIX, 3kcnpeccHon. B nepeyto ovepenb B Ta-
KX 0obnacTtsax, Kak aHecTe3uornorusi, peaHumaTonorus,
Kapamo- 1 HEMPOXMPYPrus.

B-TpeTbux, 4yBCTBUTEMbHOW. MeToamku OOMMKHbI
npefocTaBnATb Bpavy Takon Habop XxapaKTepucTuK op-
raHuama, 4Tobbl MO BO3MOXHOCTM WCKMHOYUTL BEPOSIT-
HOCTb HEOLHO3HAYHOro AMarHo3a.

[ns ouarHocTu4Yeckux Lenen yxe cosgaHbl METOAbI,
cpean KOTOpbIX OMNTUYECKUE METOAbI 3aHNMAlOT OOHO M3
BeOyLUMX MecT, B NepByl ovepenb Grnarogapsi HEMHBa-
3mBHOCTU. LLnpokoe pasHoobpasve meToauk uccneno-
BaHWs pasnuyHbix 3aboneBaHUii C WCMONb30BaAHUEM
MUWKPOCKOMWU B MEAVUUMHE W YryylleHne TEXHUYECKOro
obecneyeHns nabopatopuii, GONbHULL OTKpbIBAKOT [0-
MONHUTENbHbIE BO3MOXHOCTU Ansi ObICTPON M KayecT-
BEHHOW ANarHoCTUKM 3aboneBaHui.
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Puc. 1. Cxema nposedeHusi MCM 6uonoauyeckux xudkocmed.
Fig.1. Scheme of MSM of biological fluids

B nocnegHee Bpemsa Ans MEAWULMHCKOW AMArHOCTUKW, B
YacTHOCTW, Ans OnWKHENonbHOW AWAarHOCTWKW, CcTano
NPUMEHATBLCA U MUKPOBOJTHOBOE M3nydeHue [1-4]. B Toxe
BPEMS 0O CMX MOP HET JOCTATOYHO MOSTHOrO UM NOAPOGHO-

ro ob3opa cocTosiHMA 3TUX uccnegoBaHuii. OHU MMeloT
pa3po3HeHHbI XxapakTep. Llenbto HacTosiwero goknaga
sBnsieTcss 0bCcyxaeHne norny4veHHbIX B TaKUX MUCCneaoBa-
HUSIX pes3ynbTaToB, PACCMOTPEHNE UX NEePCreKTUB U pas-
paboTka nporpammbl NOAOOHbLIX UCCNEAOBAHUA Ha OCHO-
Be MCM 6ronorn4yeckmx >KnaKkocTen.

Il. OcHoBaHusA AnNs NpUMeHeHuA
MMUKPOBONHOBOMW AWAarHOCTUKN
Omnonornyeckux xXnakocrtem B MeguLuHe

MccnenoBaHue G1onormyecknx XXnakocTen Yyernoseka
TPAOVLUMOHHO UrPaeT BaXHYK poOrnb B pasBUTUMM Npea-
CTaBMEHWN O HOPMarbHOM (PYHKLMOHMPOBAHUN U OUC-
PYHKUMAX COOTBETCTBYHOLLUMX OPraHoB U cucteM. [aH-
Hble 0 BMOXMMMNYECKOM COCTaBe BUONOrMYECKNX KUOKO-
CTel 4yenoBeka OaloT Ans NpakTU4eckon MeauunHbl Ho-
Bble MHCTPYMEHTbI MO3BOMAIOLME NPOBOAUTL KIMHUYE-
CKyl0 nabopaTopHy0 OUArHOCTUMKY Ha KayeCTBEHHO HO-
BOM YypOBHe [5].

Kak nokasaHo B pabote [6], GBuonornyeckme xugko-
CTM BONBHOrO YeroBeka OTMYATCS MO COCTaBY U KOH-
LUeHTpaLun pasHbiX MeTabonMTOB OT COOTBETCTBYHLLMX
OMONOrNYECKMX XNAKOCTEN 340POBOrO.

[ocTynHOCTb MccneaoBaHnst BUONMOrMYECKNX XULKO-
cTew (CroHbI, MOYU, KPOBU), NPOCTOTA, Kak camon MeTo-
OVKW, TaKk U MHTepnpeTauun pe3ynbTaTtoB Ans nonyye-
HUST OOBEKTUBHOM WHGOPMaLUM AenalT BO3MOXHbIM
OaHHbIA  OMArHOCTMYECKUA TecT ANsl OOKITMHUYECKOW
OLEeHKN NpodyeccUoHanbHON UHTOKCUMKALUM U NO3BONS-
10T PEKOMEHAOBATL €ro 4151 LUMPOKOro NPUMEHEHNS.

Takum obGpasom, sIBNsSieTCS MepcrekTMBHOW 3ajadva
pa3paboTkM MO BO3MOXHOCTU YHMBEPCANbHOW METOAMKU
MUWKPOBOSIHOBOWM CKaHUpYHoLLEe Mukpockonuu Guonoru-
YECKMX XKUOKOCTEN NMPUMEHUTENBHO K AMArHOCTMKE 3a-
6oneBaHuin. CocTosiHne GUOMOrMYEeCcKon XMOKOCTU oue-
HMBAETCHA MO ee JMeKTPOAMHAMUYECKMM MapamMeTpam:
ON3aneKTpUYEeCcKon MpoHULLAeMOCTM U nposBoaumocTu. B
pamkax aToro 6ygeT NpoBeAeH CPaBHUTEIbHLIA aHanm3
OV3NEKTPUYECKMX XapaKTepPUCTUK BUONMOrnyeckux xua-
KOCTEel 300pOBbIX U OOMbHbIX NOAEN.

lll. MeToguka uccnegoBaHuM NpUMEHeEHUs
MCM ans guarHoCTUKN pasfmnyHbIX
3aboneBaHumn

MCM wumeeT psify 0coGEHHOCTEN, NO3BONSOLLMX MNO-
Ny4nTb AOMNOMHUTENBHYID WMHgOpMaumio o Buonoruye-
CKMX XXMAKOCTSIX MO CPaBHEHMIO C APYrMMW MeTOoAaMMu.
Mepeuncnnm unx.

MCM nosBonsieT nokanusoBaTb 00nacTb B3aUMO-
OelcTBMSA Nonst C AuarHoctMpyemblM o6bekToMm. [Mpu
3TOM rnybrvHa MPOHUKHOBEHUS MWKPOBOJTHOBOIO WU3My-
YeHns B 00bem obpasua pasnmyHa Ans pasHbIX 00bek-
TOB MpKU pasHbIX YacToTax.

CoBpemeHHble meToabl MCM no3BonsoT U3MeHsITb
4acToTy, WMHTEHCUBHOCTb O0Ony4yeHusi, 3agaBaTb Bpe-
MEHHOW XapaKkTep BO34eNCTBUS.
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B pesynbTate B3aumogencTtsus dopmupyeTtca no-
NEe3HbIN CUrHarm, BKIOYAOWMIA OTHOCUTENbHBIA CABUT
pPEe30HaHCHOM YacToTbl MU AOOPOTHOCTM AaTtymka. Cxema
N3MepeHUi nokasaHa Ha pucyHke 1.

TOYHOCTb M3MEpEHWIn onpeadenseTcs napameTpamMu
3KBMBANEHTHOW CXEMBbI.

C y4yeToM 3TMX OCOBEHHOCTEN MOXHO MPEANoXUTb
cnepyoLLyto NporpamMmmy nccneaoBaHuii

B kauecTBe 0bbekTa M3y4yeHus BbiGupatoTcs Guono-
rMyYeckue XMOKoCTU, Hanpumep, KpoBb, CrtoHa U Mova. C
MOMOLLbIO. MUKPOBOSTHOBOIO CKaHMPYIOLLEro Myukpockona
PerucTpupyrloTca 3HadYeHWs AWMINEeKTPUYECKOW MpPOHM-
LaeMoCTV 1 MPOBOAMMOCTUN 0ObEeKTa, paccyMTaHHble Mo
cneuvanbHbiM anropMTMaM Ha OCHOBaHUKM MEPBUYHbIX
namepeHuin. [nanektpuyeckne ceocTea BUoXmnakocTemn
CpaBHMBalOTCs B ABYX Bbloopkax: B 20 npobax 6uoxua-
KOCTEW, MONYYEHHbIX OT 3[A0POBbLIX (rpynna cpaBHEHUS)
n 30 npobax, B3sATbIX Y UCMNbITbIBaEMbIX C 3aboneBaHus-
Mu. PesynbTaTbl 3TOrO aHanmsa COXPaHATCA B BuAe
haninos B cneuuansHom dopmare.

[anbHenwas 3agaya coctouT B 00paboTke 3TWX
darinoB ¢ uenbio GopMmnpoBaHusa 6asbl AaHHbIX U pas-
paboTkn Ha eé ocHoBe rpadnyeckmx oTobpaXKeHuin pas-
HbIX COCTOSIHMI Npu Kaxaom 3aboneBaHun. Ha ocHoBa-
HWUM 3TUX AaHHbIX ByayT chopMUpPOBaHbLI KPUTEPUM TOTO
Unn nHoro 3aboneBaHus.

IV. BbiBoAbI

MoXHO paccuuTbiBaTh, YTO NMPUMEHEHNE MWUKPOBOII-
HOBOW AMarHOCTMKa MO3BOMUT YMNYYLIUTbL CUCTEMY Mac-
COBOro obcnefoBaHns HaceneHus, BbiBMEeHNs 6OMbHbIX
B paHHew cTaguu u rpynn pucka. OHa 9KOHOMWMYHA, TaK
KaK He CBsi3aHa C UCMOMb30BaHWEM Kakux-nnbo pacxod-
HbIX MaTepuarnos.

CylectBeHHO Gonee BbICOKasi MpPOHMKaloLas crno-
COBHOCTb MMKPOBOJTH B TEM0 YernoBeka No CPaBHEHUIO C
BOSIHAMW OMTUYECKOTO W WH(paKpacHOro AuanasoHoB
AenaeT COOTBETCTBYIOLUME METOAbl 0OCOBEHHO nepcrek-
TUBHBIMW AN OBHapY>KeHNs pasnunyHbIX aHOManuin cesi-
3aHHbIX C BOCNANEHNsIMUN 1 ONyXOMnsAMM.

Ha ocHoBaHWM aHanu3a akTyanbHbIX 3a4ay AnarHo-
CTUKM 1 Bo3MoxHocTelt MCM paspaboTaHa nporpamma
nccnegoBaHuin Mo pasBUTUIO 3TOrO MeTOoAa:

1. pagpaboTtaTb Mmogenb B3anmopencTeus CBY-nons
JaTuMka MUKPOBOMTHOBOIO MMKPOCKONAa C YKasaHHbIMW
BronormyecknMmn XnMaKocTaMmM (KpoBb, MOYa, CroHa);

2. nccnegosaTtb, YCTAaHOBUTL B3aMMOCBA3b WX 3MeK-
TPOM3NYECKMX CBOWCTB M Buonornyeckmx ocobeHHo-
cTen 0ObEKTOB;

3. paspabotatb Guodusmyeckyio Mogens Ans o6b-
SICHEHMS1 3TOro B3auMoJencTBus;

4. nccrnepoBaTb  NPOCTPAHCTBEHHYD — HEOAHOPOA-
HOCTb 3MeKTPOU3NYECKUX NapaMeTpoB Mccregyembix
0OBEKTOB;

5. paspabotatb METOAUKY SKCMPEeCC-ANarHOCTUKN
3aboneBaHuin, pesynbTaTbl KOTOPbIX MOrYT HaWTu npu-
MeHeHWe B KNMHM4Yeckux nabopartopusx.
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Abstract — The problem of application of microwave diag-
nostics in the field of medicine is considered. The basic tasks of
such diacrisis have been analyzed. It has been shown that the
application of microwave scanning microscopy (MSM) had been
perspective for their solution. The research program of devel-
opment of methods of MSM in the diagnosis of various dis-
eases has been proposed.

|. Introduction

A wide variety of methods of investigation of various dis-
eases using microscopy in medicine and improved technical
support laboratories, hospitals, provides additional opportunities
for the fast and high-quality diagnostics.

II. Reasons for Application of Microwave
Diagnostics of Biological Fluids in Medicine

The study of human biological fluids has traditionally played
an important role in the development of ideas about the normal
functioning and dysfunction of the organs and systems. At the
same time it has not been sufficiently explored. The purpose of
this report is to discuss the results of studies in order to exam-
ine their perspectives and develop a program of similar investi-
gations based on MSM.

[ll. Method of Investigation of MSM for the
Diagnosis of Various Diseases

MSM has several features that would provide additional in-
formation about the biological fluids in comparison with other
methods. MSM allows you to localize the interaction region of
the field with diagnostic facility. The depth of penetration of
microwave radiation in the sample is different for different ob-
jects at different frequencies.

IV. Conclusions

You might expect that the use of microwave diagnostics will
improve the system of mass screening, identification of dis-
eases of patients on early stages and different risk groups.

Based on analysis of actual problems of diagnosis and op-
portunities for IMS the program of researches of development
of this method has been created:

1. develop a model of interaction of the microwave field
of the sensor of microwave microscope with the specified body
fluids (blood, urine, saliva);

2. investigate and establish the relationship of their elec-
trical properties and biological characteristics of the objects;

3. generate the biophysical model in order to explain this
interaction;

4. investigate the spatial heterogeneity of the electrical
parameters of the objects;

5.  formulate the method of express diagnostics of dis-
eases, the results of which might be used in clinical laboratories.
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