BIOMEDICAL TECHNOLOGY AND MEDICAL INSTRUMENTATION

GOLD-BEARING PROBIOTIC DRUG OKARIN-AU
FOR TREATMENT OF INFECTIOUS DISEASES SUCH
AS ANTHRAX, RABBIT-FEVER AND BRUCELLOSIS

Description

The deterioration of the epidemic situation in Ukraine dur-
ing the last years as to tuberculosis, different hepatitis forms,
infectious diseases of gastrointestinal tract, as well as con-
stant threat of ecological disasters or terrorists attacks are
stimulating the research directed to creation of new genera-
tion of more effective drugs. New type of combined probiot-
ic drug "Okarin-Au" for prophylactic and treatment of both
disbacteriosis and especially dangerous infectious diseases
was developed. 3 strains of Escherichia coli and one
Enterococcus faecalis strain were represented in the prepara-
tion with the ratio of 1:1:1:3. Based on four bacterial strains
taken from normoflora of gastrointestinal tract of people in
good health as an active ingredient, the drug is also modified
by gold in colloidal form. Our previous investigations
showed that modification of initial probiotic drug by metals
in colloid form variates the properties of the microorgan-
isms' cultures, which formed the basis of preparation, and
stimulates their biological activity. "Okarin-Au" prepara-
tion is available in the form of gelatinous capsules contain-
ing dried bacterial cultures bearing colloidal gold particles.
This approach leads to deliverance of the whole preparation
without any losses directly to the part of gastrointestinal
tract which demands probiotic treatment.

Innovative Aspect and Main Advantages
Probiotic drug "Okarin-Au" has a number of prominent
advantages:

—  Wide range of antagonistic activity to pathogenic
organisms causing anthrax, rabbit-fever, salmonellosis,
brucellosis ete. (according to results of clinical trials);

—  Selective bactericidal activity as to pathogenic
microflora and simultaneous stimulation of normoflo-
ra. This feature deals with the presence of colloidal
gold metals (Fig. 2);

—  Could be used for treatment of oncological patients
due to high resistance of probiotic's microbial cul-
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Fig. 1. The shape of gold-bearing probiotic drug "Okarin-Au"
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Fig. 2. Results of the clinical testing of the bacteriological con-
centrate "Okarin-Au": 1 — the state of the microbiocenosis of
gastrointestinal tract of children on I-III disbacteriosis stages;
2 — treatment by primary pathogenetic therapy; 3 — treatment by
the same pathogenetic therapy along with the gold-bearing pro-
biotic drug "Okarin-Au"; 4 — normal state of the digestive tract:
bacteria that form the normal flora of humans GIT are marked
blue when the conditionally pathogenic species are marked red

tures to antibiotics and chematherapeutic agents.
Also this drug has the ability to increase the lysis of
atypical pathological cells;

—  Ability to stimulate the nonspecific immunoresis-
tance of the whole organism;

—  Low cost in comparison with other probiotic drugs
which are available on the market today.

Areas of Application

"Okarin-Au" can be used for prophylaxis and treatment of
disbacteriosis of wide etiology including healing of onco-
logical patients in the postchemotherapeutical period.

Stage of Development

Laboratory prescription for production of bacteriological
concentrated product "Okarin-Au" has been developed.
Preparation has also passed preclinical and clinical tests
(result of clinical trials are shown on Fig. 2).

Contact Details

Institute of Biocolloidal Chemistry of National Academy
of Sciences of Ukraine

Contact person: Zoya Ulberg

Address: 42, Vernadskogo Av., 03142, Kyiv, Ukraine

Tel: (380 44) 424 19 19; Fax: (380 44) 424 80 78

E-mail: zulberg@bioco.kiev.ua; tgruzina@mail.ru
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HOBUI1 TUII KOMIIJIEKCHOTO 30JIOTOBMICHOTO TIPOBIOTUYHOTO
ITPEITAPATY "OKAPIH-AU" AJIA ITPODOLIIAKTUKHA TA JIIKYBAHHSA
JIMCBAKTEPIO3IB TA OCOBJIMBO HEBE3NEYHUX THOEKIIMTHIX
3AXBOPIOBAHD (CUBIPCbKA BUPA3KA, TYJIAPEMIA, BPYIEJ/IbOJ3 TA IH.)

02120 nponosuuii

Tix "IIpodiomuxamu” (noCHiBHUI iepekaax — "0us Hcum-
ms", aHTOHIM /10 OHATTA "anmuGiomuxu") PO3yMIIOTh Ipe-
napar, 1o MiCTATh KOpUCHi GakTepii Ta nmpusHavyeHi aJs
MOTIEPE/IPKEHHST Ta JIIKYBaHHS 3aXBOPIOBAHb IILJTYHKOBO-
KUIIKOBOTO Tpakty. Ileil Tuir JikapchKux 3aco0iB yCIilIHO
3aCTOCOBYETHCA B YCbOMY CBiTi IIOUYMHAIOYM 3 JIPYTO] 110JI0-
BrHU XX CTOJITTS.

[loriprrenns emizemiunoi cuTyartii B Ykpaini mpoTsarom
OCTAHHIX POKIB 110 Bi/[HOIIIEHHIO /10 TyOEPKYIb03Y, Pi3HOMA-
HITHUX (hopM TenaTuTy, iHheKIiiHNX 3aXBOPIOBaHb IJIYH-
KOBO-KHIIIKOBOTO TPaKTYy, HapPiBHI 3 IOCTIHHOIO 3arpo3010
€KOJIOTIYHOI 60 TePOPUCTUUYHOI KaTacTpohu, CTBOPIOE T1e-
pellyMOBH /ISl TIPOBE/IEHHS CIIeIiaJIbHUX JIOCJI/)KEeHD,
CIIPSIMOBaHUX HA CTBOPEHHST HOBUX, Oi/IbIll e(heKTUBHUX JIi-
KapchbKux 3aco6iB. OMHUM 3 HA6IIbII ZOMITBHUX IIJIAXIB
CTBOPEHHS OCTaHHIX € MoaudiKaIisa BUXiHUX TpodioTHd-
HUX TIperapariB peyoBMHAMH, 10 MOXKYTb CTHMYJIIOBATH
6i0JIOTIUHY aKTUBHICTb MiKpOOpraHiamis (1104i0HI peuoBuU-
Hu gictanu Ha3By "mpebiotukis”). [TpoBeseni Hamu more-
PesiHi IOCIPKeHHS TPOJIeMOHCTPYBAJIH, 110 MeTaJI, BBe-
JIeHi y TIpO6GIOTHYHIIA IIpenapar y KoJIoifHiit popmi, MOKYTh
CNPAMOBAHO PETYIIIOBATHU BJACTUBOCTI MiKPOOHUX KYyJIBTYD,
1110 GOPMYIOTH OCHOBY IPEIapary, Ta CTUMYJIoBaTH ix 610~
JIOTIYHY aKTHUBHICTb.

Bpaxosyioun BuiesasHayere, Mu HporoHyeEMO HOBUIL
THUII KOMILJIEKCHOTO TIPOGIOTUYHOTO mperapary, 30aradyeHo-
r0 YaCTUHKAMM KoJIo1iHOTO 3071073, "Okapin-Au". OcHoBy
npenapary CKJIaaioTh TaMu 6akTepiit HopMOGhIOpH HLTyH-
KOBO-KHIITKOBOTO TPAKTYy HMPaKTUYHO 3/10pOBUX Jiojieit. [Ipe-
rapat Moke BUKOPUCTOBYBATHCS JIJIst TPODINAKTUKY Ta Jii-
KyBaHHsI IncOaKTEPiO3iB, a TAKOK 0COOJIMBO HEOE3EUHIX
iH(eKIiiHNX 3aXBOPIOBAHb.

[Ipenapar mpononyerbest 10 BxkUBaHH: y GopMmi xe-
JIATUHOBUX KAICYJI, 0 MICTATH Jiodisi3oBaHi KyJIbTypH
MiKpoopraHiamiB, 36aradeni KoaoigHuM 3010ToM. [ToxiGHuit
MZIXIZT TO3BOJISAE JOCTABIIATH TIpenapat 6e3 BTpar Horo ak-
TUBHOCTI O€3110CEPEIHBO [0 TIET YACTHHU LIy HKOBO-KHUIII-
KOBOTO TPAaKTY, 110 II0TPeOYE MEANKAMEHTO3HOI KOPEKIIil.

Innosauivinuii acnexm ma ocnoeni nepegazu
[Ipo6GioTruHuUil Tpenapar, OCHOBY SIKOTO CKJIA/Al0Th IIITa-
MU GakTepiii HopMOGMIOPH MIITYHKOBO-KUITKOBOTO TPAKTY

Puc. 1. @apmaxkosoriyna (opmMa npoOIOTHYHOrO mpenapary
"Oxapin-Au"
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Puc. 2. Cran Mikpo0iolleHO3y IUIYHKOBO-KUINIKOBOTO TPaKTy
(MIIIKT) nireii, xBopux Ha quc6akrepios I-III crynenis (1) Ta
HOro KOpeKILisi 3a J0NOMOr0I0 0a3HCHOI IATOTeHEeTHYHOI Tepartii (2)
Ta GasucHol Tepamii Ha (OHI JiKyBaHHS OaKTepiaJbHUM KOH-
nenrpartoM " Oxapin-Au", 36arayeHoro KoJoigHum 30a01om (3)
y nopisusnHi i3 cranom MIIKT y Hopmi (4): 61aKMTHUM KOJIBO-
poM mo3sHaveHi GakTepil prMO(EJlopn KT moaunu, a yep-
BOHUM — YMOBHO-IIATOT€HHi BUIN ™,

*3a pesyJbTaTaMy KJIiHIYHOI anpodaiii 6akTepialbHOro KOHIeH-
tpary "Oxapin-Au", 36ara4yeHoro KOJOITHAM 30JI0TOM, L0 Ha-
Aani Micbkum Jlurstaum Tacrpoenteponoriunum Ienrpom (Mi-
HicrepcTBo Oxopouu 310poB'st Ykpainu)

MPAKTUYHO 3[0POBUX JIO/Ei, 30aradeHnii YacTHHKaMI KO-
JIOIIHOTO 30JI0Ta, XapaKTePU3YEThCS HACTYIHUME OesIe-
PEYHUMI [IepeBarami:

—  HIMPOKUM CIIEKTPOM aHTArOHICTUYHOI aKTUBHOCTI /[0
30yAHKKIB HeOe3eyHnX 1HMEKIHHIX 3aXBOPIOBAHb:
cubipCbKOI BUPA3KH, TYJISIPEMii, CallbMOHEIbO3IB, Gpy-
11eThO3IB Ta iH., IO MiATBEPIKEHO KITHITHUMHI JOCJTi-
mwxerusamu (Puc. 2);

—  BHGIPKOBICTIO GAKTEPUITUAHOI il TTO BiIHOMEHHIO 710
[IATOreHHO1 MiKpO(JIOpU Ta OJHOYACHUM CTUMYJIIO-
BaHHIM HOPMOMDJIOPH, IO TIOB'SA3aHO 3 PUCYTHICTIO
30J10Ta Y KOJIOi/IHIi (hopMi;

—  3JIaTHICTIO IiIBUIIYBATH JI3NUC aTUIIOBUX T1aTOJIOTIY-
HUX KJITHH Ha (HOHI MifIBUIIEHO] Pe3UCTEHTHOCTI /10
aHTHOIOTHKIB Ta XiMiOTEpAIeBTHYHIX MPENaparis, 110
JI03BOJISIE 3 YCITIXOM BUKOPUCTOBYBATH I1€Hi TIperapar
TSI JTIKYBAHHS OHKOJIOTTYHUX XBOPHX;

—  3JaTHICTIO cTUMYJIOBaTH HecnenndiuHuili iMyHiTeT
OprafiaMy B IiJIOMY;

—  HEBUCOKOI COOGIBAPTICTIO 3alIPOIIOHOBAHOTO IIPerapa-
Ty Yy MTOPiBHSTHHI 3 IHIIUMU MPUCYTHIMU HA PUHKY TIPO-
GloTUYHUMU 3ac06aAMU.

TIanysi 3acmocyeanns
Mepumaa ta Oxopona 310poB'si, biotexmosorii

Cmadis po3poodxu _
IIpoayKT IIpOKIIOB TeCTyBaHHS Ta € Y HAABHOCTI /IS Jie-
MOHCTpPAIIll Ta B)KUBaHH.

Koumaxmna m(])opqnmf{m )
[acTuTyT OiokoJ01aHoI XiMil HAH Ykpaiun

IIpod. YJIBBEPT 3os Pyz[oglb(%lsﬂa F UPEKTOP)
Anpeca: YKgalHa, 03142, Kuis, 0ysbB. Beprancbkoro, 42
Teux.: +380-44 424 19 19; Daxkc: +380-44 424 80 78

Ex. momra: zulberg@bioco.kiev.ua; tgruzina@mail.ru
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DYNAMIC CELL MONITORING USING
A NEW FRACTAL MICROSCOPE SYSTEM

Description

A new Fractal Microscope System (FMS) for continuous
monitoring of the tiniest changes of an object's optical density
is developed. FMS provides a quantitative view of virus-cell
interactions in a time-series of frames at any stage of the inter-
action. The FMS is useful in life sciences and drug design, in
agriculture and veterinary sciences, in physics of liquid crys-
tals and surface phenomena, in polymer and colloid chemistry.

Innovative Aspect and Main Advantages
The FMS is based on the fractal structural properties of an
object's organization. The computerized fractal microscope
could take frames of any nano-scale process, monitoring it
in real time. The FMS has numerous benefits as compared
to standard techniques, such as the direct infected cells’
luminescent microscopic counting:
It is a better and simpler way of providing a quantita-
tive description;
It provides an objective quantitative numeric measurement;
It allows in-line quick monitoring of virus-cell inter-
action could be realized at any stage.

What does a Fractal image tell you?

A fractal image after processing makes it possible to esti-
mate the size of minimal cluster composed by the units
under consideration (e.g. cells, nuclei or viruses) and the
fractal dimension D of the cluster itself which demonstrates
the level of the space filling.

In one example, we have shown that the intraspinal
brain fluid has liquid crystalline properties and forms a fractal
cluster. The cluster's fractal dimension was changed as a result
of brain trauma and the recovery process was accompanied by
the changes of the fractal dimension. The treatment of the
trauma enhanced the rate of the fractal dimension changes.

In another experiment a fractal microscope was used
for leukemia blood serum samples study. The normal serum
had distinctively other values of the fractal dimension than
that taken from the leukemia patient. The treatment of the
leukemia case demonstrated the changes in fractal dimen-
sion towards normal values of this system parameter.

Areas of Application

Apphcatlons of FMS in life sciences and drug design:
For antiviral applications FMS provides a quantitative
view of the virus-cell interaction in a time-series of
frames at any stage of the interaction,

—  For detecting viral infections of the animal semen
during artificial insemination,
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—  For drug design process acceleration.
Applications in agriculture and veterinary sciences:

—  Food and drug quality monitoring,

—  Viral infection transfer monitoring in domestic ani-
mals and wild nature.
Applications in surface science phenomena:

—  For organic materials water dissolution limits estab-
lishment,

—  For chain polymerization process monitoring and for
production of polymers,

—  For problems of surface and interface exchange in
physics and physical chemistry,

—  Self-organization and clusterization control in nano-
technologies.

Stage of Development
A prototype of the FMS has been assembled and tested.
International patent applications are anticipated.

Contact Details

I. I. Mechnikov Odesa National University, Physical Faculty
Contact person: Oleksandr P. Fedchuk

Address: F79, Bd.30A, Balkivska St., Odesa, 65110, Ukraine
Tel.: (380-48) 716 5288 (office), (380-97) 686 0584 (cellular)
Fax: (380-48) 716 5288

E-mail: grade@farlep.net

Web: www.int-media.net/oleksandr
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ANUHAMIYHE CIIOCTEPESREHHA 3A KIITMHOIO
3A 10IIOMOTOIO HOBOI ®PARTAJIbHOI
MIRKPOCKOIIIYHOI CUCTEMHU

02110 npono3uuii

SanpornioHoBanuii ppakranbuuii Mikpockor (OM) (Puc. 1),
OPIEHTOBAHUI HA PeecTpallito HalMEHIITUX 3MiH ONTUYHOT
rycrunn 06'exty. @M 3abesreuye KibKicHe BizoOpaskeHHsT
BIPYCKJIITUHHOI B3a€EMO/Ii1 Y BUTJIs/II 4aCOBOI 110CJIi/IOBHO-
CTi 3HIMKIB, 3p0bJIeHIX Ha OYIb-sIKill cTamii B3aemoIii. 3a-
crocyBartsi OM Moske OyTH KOPHCHUM Yy MeIHKO-6ioio-
riYHKX HAyKax Ta [IpK po3po0ili HOBUX JIKapChKKX 3aC00iB,
y ClJIbCbKOMY TOCIIOZIAPCTBI Ta BeTepuHapii, y ¢isuiti pin-
KUX KPUCTAJIIB Ta TOBEPXHEBUX SIBUIIL, y XiMii TTOJIiMePiB Ta
KOJIOTHIN XiMil.

IHHOBaulﬁHuﬁ acnexm ma OCHOB8Hl nepesasu

3acrocysannst DM Gazyerbest Ha (hpakTaIbHUX CTPYKTYP-

HUX BJIACTUBOCTSIX opratizail 06'exry. KoMt torepusosatuii

DM moske oTpUMyBaTH Ta 06POOJIATH 3HIMKU OYIb-SIKOTO

HAHOMACIITAGHOTO TIPOLIECY, CIIOCTEPITAIYY 32 HUM Y PEaib-

nomy vaci. @M mae 3HauHi repeBaru y mopiBHSHHI i3 cTaH-

JAPTHUMU TEXHOJIOTISIMU, TAKUMHU SIK TIPSIMUH T/IpaxXyHOK

iH(IKOBAHWX KJITUH Y TOJi 30pY JIOMiHECIIEHTHOTO Mi-

KPOCKOILY:

—  BiH € kpaumm i npocTimmm 3aco60M NPOBEAEHHS Kijib-
KiCHOTO onucy 00'eKTy Ta 10ro po3-BUTKY.

—  Bin 3abesneuye 06'€eKTUBHE KiJIbKICHE YHCI0BE BUMi-
PIOBAHHAL.

—  Bim ymosksmBITioe mBU/IKE CcIIOCTEPEsKEHHS 32 Bipyc-
KJITMHHOIO B3aEMOZIEI0 Ha Oyb-sAKiii il cTaii.

IIJo noxasye ppaxmanvie 300paxcennsn?
DpaxranbHe 300paKeHHS MTicIIst KOMIT I0TepHOT 00po0KH 1ae
MOXKJIUBICTh BCTAHOBUTU PO3MIP MiHIMAJIbHOTO KJIACTEPY,
CTBOPEHOTO YAaCTUHKAMM, SIKi JOCHIKYI0OThes (TOOTO K-
TUHaAMHU, gapamMu abo Bipycamn), a TAKOK BEJIMYMHY (paK-
TasbHOI po3MipHOCTi D camoro kiracrtepy, sSka TOKa3ye cTy-
IiHb 3aMI0BHEHHSI IPOCTOPY 00'€EKTOM.

B oxnomy 3 npukiazii 3acTocyBaHHs, MU TIOKA3aJIH, 1110
CIIMHHOMO3KOBA PIJIMHA MA€ PiIMHHO-KPUCTAJIIYHI BJIACTU-
BOCTI Ta yTBOPIOE (hpakTaibuuii kiactep. DpakraibHa pos-
MIPHICTD 1IbOTO KJIaCcTepy 3MiHIOBAJIAcd BHACIZIOK MO3KOBOI
TPaBMU 1 ITPOLIEC OJTy>KaHHS CYNPOBOKYBABCS 3MiHAMU Be-
JmanHU (PpakTaIbHOI po3MipHOCTi. B iHIoMy ekcriepumen-
TaJIBHOMY 3acTOCYBaHHi 3a fornomoroo OM nocmikyBanu-
€51 3pa3Ky CUPOBATKU KPOBi XBOPUX Ha JiefikeMito. CrpoBaTka
3/I0POBOI JIIOMHI Majia 3HAYCHHST (DPAKTATBHOI PO3MIPHOCTI,
SKi CYTTEBO BIJIPI3HATNMCS BiJl 3HAYeHDb, XapaKTEPHUX I
XBopuxX Ha Jelikemifo. Ilpm sikyBaHHi JsiefikeMil 3HAUEHHS
(paxTasbHOI PO3MIPHOCTI MPSAMYBAJIO /10 HOPMHU.

Tanysi sacmocyeanns

—  Meayko-6i0J0riuHi HAYKU: TTPU 3aCTOCYBaHHI Y aHTH-
BipycHux pociimkentsax MM 3abesneuye cTBOPEHH
KIJTbKICHOTO 300paskeHHsT BipyC-KJIITHHHOI B3aEMOIIi
Y BUTJISA/II 4aCOBOI TIOCJIiZIOBHOCTI 3HIMKIB, OTPUMAaHUX
Ha Oyzb-sKiii cramii B3aeMozil;

—  Jlist npHUCKOPEHHsSI MPOIeCy PO3POOKU HOBUX JIi-
KapChKMX 3ac00iB;
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Puc. 2. 3o6paskenns knitin Hep-2, Puc. 3. @paxraibue 306pa-
iHikoBaHHX BipyCOM 3BMYAIHOrO >KEHHS TOTO 5K CAMOTIO 3pa3Ka,
reprecy, OTpuMaHe 3a 0IoMoroio 1o i Ha Mai. 2.
JIIOMiHECI[EHTHOTO MiKPOCKOIY

—  CispecbKOrocnoiapehbKi Ta BeTepUHAPHI HAYKU: &) IS
BU3HAYEeHHs BipyCHOTO iH(IKYBaHHS CiMeHi TBapwWH
[IPU MITYYHOMY 3aILliIHEHH], 0) CIIOCTEPeKEHHS TIPO-
1lecy mepeadi BipycCiB y CBIfiCBKUX Ta TUKUX TBAPHH.

—  CuocrepeskeHHs 3a SIKICTIO TKi Ta JiKapcbKuX 3ac00iB;

—  BuBYenHns noBepxHeBUX SBUIIL ) 1T BUSHAYCHHS MeXi
PO3BYMHHOCTI OPraHiYHUX PEYOBUH Y BOJI, 0) /I KOH-
TPOJIIO TIPOXO/KEHHST MPOIECiB JTAHIIOTOBOI TTOTiMe-
pu3allii Ta oKparleHHs sSKO-CTi MPOYKITI ITOJIMePHUX
MarepiaiB, B) s PO3B'sI3aHHs PoGJIeM TT0OBEpXHe-
BOTO Ta MiK TIOBEPXHEBOr0 0OMiHY y (hi3uIli Ta Ximii;

—  CroocrepeskeHHST 32 TIpollecaMU caMOOpTaHizaiii Ta
KJIacTepusallii y HaHOTeXHOJIOTISIX.

Cmaois po3pooxu

ITpororun MM siGpano i nmporecroBano. Hamionanpamit
[aTEeHT Ha CTa/lil PO3IJILLY i OYIKY€ETbCS HA MATEHTYBaHHS
32 KOPZIOHOM.

Konmaxmna ingpopmauis

Opnecpkuii nartionanpnuii ynisepcutet im. [.I. Meunnkosa,
(isnunnii pakysasrer

Konrakraa oco6a: @exuyk Onexcangap [lerposuy,
KaHanaaT HismKo-MaTeMaTUIHNX HAYK, TOT[CHT

Anpeca: ByJ1. basikiBebka, 30A, kB.79, Onieca, 65110, Ykpaina
Tenedon: +38048716 5288 (pobora),

+380487325565 (nom.), +380976860584 (Mm06.)

Daxc: + 380487165288

Aaexrponna nomra: grade@farlep.net

Be6-caiit: www.int-media.net/oleksandr
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CANCER AUTOVACCINE (CAV)
— NEW SPECIFIC ACTIVE ANTITUMOR AGENT

Description

Mechanism of action. Cancer Autovaccine prevents fur-
ther development of relapses and metastasis in the pa-
tients, who were radically operated concerning various
tumors. Has a wide spectrum of action causing activation
of immune response: raises cytophagous activity of neu-
trophils, strengthens their digesting function, stimulates
antitumor cytotoxic activity of natural killer cells and T-
lymphocytes.

Indications for the use. Secondary (functional)
immunodeficit, depression of cytophagous and cytolitic
function. It is recommended as independent immunore-
criative agent in the postoperative period, and also for
immunocorrection after postoperative chemotherapy and
radiotherapy. CAV renders antitumor effect, improves an
acceptability of hard courses chemotherapy and radiothera-
py, allows to overcome development of cytopenia. It has
antirelapse and antimetastatic action practically at all
nosological forms of malignant neoplasms. There are no
contraindications to the use of CAV.

Innovative Aspect and Main Advantages
Preparation. CAV is repared from autologous tumor by its
processing with products of synthesis of a saprophytic
microorganism B.subtilis B-7025.

The proteases and antibiotic contained in a filtrate,
cause lysis and complete destruction of tumor cells. Thus,
the recognition of membranous antigens is increased. They
stimulate activity of effector cells, antitumor immunity,
immune answer of macrophages, T- and B-lymphocytes,
neutrophils, natural killers.

Absence of living cells and viruses in CAV are guar-
anteed.

Way of introduction. A single dose at hypodermic
injection contains 1,5 mg of protein. The complete course
consists of 3 injections with 7 day's interval. The revacci-
nation should be carried out after 1 and 6 months.

The vaccine is not toxic, has no anaphiloctogenic
properties, does not give local reactions. As a side effect in
some patients the insignificant pyrogenic transitional reac-
tion observed with rise of temperature on 1-2°C which
completely passes in 8—12 hours.

Combination to other methods of therapy. After radi-
cal operation (early stages of disease, the absence of metas-
tasis) on assignment of the physician an effective utiliza-
tion CAV without chemo- or radiotherapy is possible. If
carrying out courses of chemo- or the radiotherapies is nec-
essary immunotherapy by CAV may be started in 18-21
days after their end.
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Fig. 1. Efficacy of anticancer autovaccine during complex thera-
py of cancer patients (overall survival)

Areas of Application
Oncology

Stage of Development
Certificate for clinical application in Ukraine is obtained.
Clinical trials. The clinical trials of CAV were carried
out during 30 years on the base of various research insti-
tute of Ukraine and Russia. As a result of control random-
ize trials the data about survival of the patients who were
radically operated are received. So, the five years' survival
rate at a carcinoma of the stomach stage I1I in patients with
CAV was 57,1 % (control group without CAV — 30,4 %); at
a cancer colon and rectum stage Ty.4 Nj3 Mo — 63 % and
57 % (in the control 29 % and 33 % accordingly); at a lung
cancer stage IITA — 39,9 % (in the control — 10,6 %); at a
breast cancer stage 111 — 64,2 % (in the control — 40 %).

Contact Details

R. E. Kavetsky Institute of experimental pathology, oncolo-
gy and radiobiology of the National Academy of Sciences
of Ukraine

Potebnya G. P.

45, Vasylkivska Street, 03022, Kyiv, Ukraine

Tel: (38 044) 259 08 75; Fax: (38 044) 258 16 56

E-mail: iris@onconet kiev.ua, iepor@onconet kiev.ua
Website: www.onconet.kiev.ua
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ITPOTUIIY XJIMHHA AYTOBAKIIMHA (IIAB) -
HOBUI1 CHE]_[I/I(DIUIHI/II/I AKTUBHHNI
MMPOTUITY XJIMHHUI IIPEITAPAT

022150 npono3uuii
Mexanizm 0ii: oTiepeKy€e PO3BUTOK PEIMNBIB i MeTacTa-
3iB y XBOPHX, PJINKAIBHO TPOOIIEPOBAHNX 3 IIPUBOY CO-
JITHUX MyXJuH. Ma€e MupoKuit CrieKTp iMyHOKOPEeTyIouoi
Jli1, BUKJINKAE aKTUBAIIIO TPOTUTTYXTMHHUX PEAKIIiif: CTU-
MYJIIO€ IIUTOTOKCUYHY aKTHBHICTh NMPHUPOAHUX KiTE€PHUX
kitud i T-niMbonuTis, miaBHITye haronmuTapHy aKTUBHICTH
Makpodaris, mMiABUIIYE eeKTUBHICTh KPOBOTBOPEHHSI.
Hoxazannsa: sropuaanil (HyHKITIOHATHHUI) iIMyHO-
nedinut, genpecis GaronuTapHOl i TUTOMITHYHOI PYyHK-
1iit. PekoMeHyeThCS B IKOCTI CaMOCTIHTHOTO iMyHOMO/Te-
JII0T0YO0TO 3ac00Y y MCAOTEpaIiitHui TIepiof, a TAKOK JJIsT
IMYHOKOPEKITii TIPH TicasIoTnepartiifHiii XiMio- Ta mpoMeHe-
Biti Teparii. [IAB mMae mpoTumyximmHHNH eexT, moKpartye
TePEeHOCUMICTh (CTEpPIHICTh) XiMiO- i TTIPOMEHEeBOI Teparii,
TO3BOJISIE JIOJIATH PO3BUTOK IIMTOINEHIYHUX cTaHiB. Mae
BUPaKEHY aHTUPEIIUANBHY 1 TPOTUMETACTATUYHY JiI0 IpU
GaraThoX HO30JIOMUHUX (hOPMaX 3TOSKICHUX HOBOYTBOPEHb.
[Tporunokasanb /10 B)KUBAHHS HE BCTAHOBJIEHO.

Innosauitinuii acnexm ma ocnosHi nepesazu

Buzomoenenns. Cnocié 6eedenns. Toryerbest 3 ayToI0riv-
HOI MyXJIMHHOI TKAHUHK HIJIAXOM 00pOOKH i IIPOAyKTaMu
curTe3y canmpoditHoro Mikpoopraniamy B.subtilis B-7025.

IIporeasn i nexTnHu, sKi 3HAXOAATHCS y (iAbTpaTi,
BUKJINKAIOTH JIi31C MyXJIMHHUX KaiTuH. [Ipn mpomy miasu-
MIYETHCS IMYHOTEHHICTh MEeMOPAHHUX aHTUTEHIB, sIKi CTH-
MYJTIOIOTh aKTUBHICTh e(heKTOPHUX KIITHH, IMyHHY BiflIIO-
Bi/tb Makpodaris, MPUPOAHUX KiIePHUX KIiTUH, T- 1 B-s1iM-
donurtis, HelTpodimiB. Y mporieci BATOTOBIEHHS BaKIIITHI
(ex tempore) mepenbayeHi 3aX0IH, sIKi TAPAaHTYIOTh CTEPHIIh-
HIiCTh Ta BUKJIIOYAIOTh MOKJIBICTb IEPEHOCY *KUBUX KJTITHH.

PazoBa 032 mpu migMIKipHOMY BBE/IEHHI CTAHOBUTD
30,0 mr sarazbHOro Gisika. [ToBHMIT Kype cKIanaeTbes 3 3 iH'ek-
11i# 3 iHTepBasiom 7 1i6. PeBakIiMHAIlisA TPOBOAUTHCS Yepes3
1 ta 6 Micais.

Baxnuna He TokcHYHa, He Ma€ aHadiTaKTOTeHHUX BJIa-
CTUBOCTE, He CIIPUYUHSIE MiCI[eBUX peakiliil. B sikocTi mo-
6iuHOTO eeKTy y YaCTUHU XBOPHX PO3BUBAETHCS HE3HAY-
Ha MiporeHHa TPAH3UTOPHA PEAKILiS 3 MiJABUIIEHHIM TEM-
neparypu Ha 1-2°, gKke moBHicTIO MITHAE Yepe3 8—12 roanH.

Ianysi 3acmocyeanns
OmnkoJI0Tis
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Puc. 1. EdexruBHiCTD NPOTUITYXTHHHOI 2y TOBAKIIMHU B KOMILTEK-
CHili Teparii OHKOJIOTIYHHX XBOPHX (3arajibHe BUKUBAHHS XBOPHX )

Cmadis po3pooxu
Otpumano ceprudikaT Ha BUKOPUCTAHHS B KJIHIYHIN
MpaKTUIll B YKpaiHi.

Kaniniuni docniosncennsa. 11poBopuancsa mpoTAroM
20 poxiB B Incrutyrti onkosorii AMH Ykpainu, OHKOTIOT Y-
Homy 1teHTpi PAMH (M. Mocksa). 5 pokiB i Gijiblie 1po-
sk 63,0 % 1 57,0 % XxBopux Ha pak npsiMoi Ta 06010BOI
xumkn craaii Ty 4,Ny3M, SKkUM BBOANIN BaKIUHY ITiCJIsS
pasivKaIbHOI onepallii (B KOHTPOJIBHUX IPYyTIaX BiMOBiHO
29,0 %1 33,0 %). II'atupiune BUXKMBAHHS Y XBOPUX HA PaK
sereni I1TA cranii cknamae 38,9 % (y kourposi — 10,6 %),
MPU TIOCKOKJIITUHHIN dhopmi paky Jereni [ITA crazmii —
57,0 % (y koutpoui — 13,4 %); y xBopux Ha pax mryrka [11
crazii — 57,1 % (y xourpoai — 30,4 %).

Konmaxmmna ingpopmauin

[HCTUTYT ekcriepuMeHTaIbHOI 1MaTOJIoTii, OHKOJIOTIL 1 pa-
nio6iogorii im. P. €. Kasenbkoro HAH Ykpainu

ITore6us Ipuropiit [lnaronoBuy

ByJI. BacuibkiBebka, 45, M. Kuis, 03022, Ykpaina

Tex: (38 044) 259 08 75; Dakce: (380 44) 258 16 56

Ex. momra: iris@onconet kiev.ua, iepor@onconet kiev.ua
Be6-caiit: www.onconet.kiev.ua
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ULTRASONIC VISUALIZATION
OF VISCO-ELASTIC PROPERTIES
OF SOFT TISSUES FOR DIAGNOSIS OF PATHOLOGIES

Description

The improved method of visualization of soft tissues visco-
elasticity is based on ARFI (Acoustic Radiation Force
Imaging) and SWEI (Shear Wave Elasticity Imaging)
modalities. This method uses generation of local shear
deformation of soft tissues with ultrasound radiation force.
The proposed approach provides for diagnostics of neo-
plasms and other pathological conditions of soft tissues on
very early stages where standard methods of ultrasound
visualization do not work. Experimentally confirmed pos-
sibility of determination of pathologies less than 5 mm,
while standard methods determine only sizes of 15-20 mm.
Moreover, the proposed methods could be used for control
of destruction process of pathological tissues. This was
confirmed by studies of visco-elastic properties of soft tis-
sues. Both in phantoms and in samples of soft tissues (in
particular, samples of muscles and fragments of cow liver)
we've obtained the similar dependences of amplitude of
displacement growth at the increase of temperature. Thus,
it confirms that the control of amplitudes of displacement
of tissue with the help of Doppler method could be used for
the temperature control during destruction of pathological
tissues by powerful ultrasonic radiation.

Innovative Aspect and Main Advantages

—  unigue algorithm of calibration of ARFI and SWEI
methods for simultaneous estimation of visco-elastic
modulus of tissues;-

- noninvasive 2D visualization of elasticity and viscosi-
ty properties of soft tissues;-

— early diagnostics of malignant neoplasms and other
pathologies;:

—  real time noninvasive control of temperature de-struc-
tion margins of soft tissues pathological areas by pow-
erfull ultrasound;-

—  real time Doppler technology.

Areas of Application

Ultrasonic visualization of visco-elastic properties of soft

tissues could be used in medicine for health care

-~ Measurement of hardness and viscosity in local points
in human body during medical checkup (oncology,
different pathology);

-~ Measurement of fluids inclusion in human body;

—  Measurement of muscle strain during athletes training;

—  Noninvasive monitoring of process of ultrasonic ther-
mal tissue destruction in real time.
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Fig. 1. Visualization of model pathology with adding contrast mat-
ter Al,Oj (it is impossible to visualize such pathology without such

contrast matter by standard ultrasound visualization methods)

Fig. 2. Determination of the Fig. 3. Standard bell-shaped sig-
same pathology without any nal obtained from the homoge-
contrast matter by the method peous model medium

of acoustic remote palpation

(ARP). This pathology is regis-

tered by the skeqness of stan-

dardbell-shaped signal shown

on the Fig. 3

Stage of Development

SWEI system with ultrasound Doppler signal processing is
available for demonstration. This system is validated by
the use of phantom based on gelatine and muscle tissues.

Contact Details

Kharkiv National V. N. Karazin University, Department of
Biological and Medical Physics

Tovstiak Volodymyr, Professor, Head of Department
Adress: 4, Svobody Sq., 61077, Kharkiv, Ukraine

Tel.: (38 057) 707-52-12; Fax: (38 0572) 54-47-46
E-mail: v.tovstiak@univer.kharov.ua

SCIENCE AND INNOVATION. Ne 4, 2006
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METO/]I VJIBTPA3BYKOBOI BI3YAJII3AIIII
B'I3KOIIPYKHUX BJACTUBOCTEN M'IKUX TKAHUH
IIJISI JIATHOCTUKHU MMATOJIOTITYHUX YTBOPEHD

022150 nponosuuii

Byso po3pobseHo HOBUMII aKyCTHYHHI METOJ YJILTPa3By-
KOBOI MEIMYHOI iarHOCTHKH, 10 Ga3yeThes Ha Bizyalri-
3amii B'I3KO-IIPY/KHUX BIACTUBOCTEN GIONOrTYHUX TKAHIH
3a JIONOMOT0I0 3CyBHUX XBUJIb. [leit MeTos1 103BoJIsIE BCTaA-
HOBUTH TATOJIOTIYHUM CTaH M'SIKUX TKAaHUH HA PAHHIX CTa-
JTiSIX, 1110 HEMOJKJIMBO /IIarHOCTYBATH 32 IOTIOMOTOI0 3BUYali-
HUX MeTO/IB yJIBTPa3BYKOBOI Bisyasisarii. Excrepumen-
TAJIBHO MiJATBEP/KEHA MOKJIUBICTH BU3HAYEHHS IATOJIO-
rYHUX HOBOYTBOPEHDb MAJIMX PO3MipiB MEHIIIE 5 MM, B TOM
4ac K cTaHAapTHi MeToau Y 33-AiarHoCTUKY BU3HAYAIOTH
HOBOYTBOpeHHsT po3mipom ne mentr 15—-20 mm. Kpim Toro,
SWEI-Meron moske OyTH BUKOPUCTAHO JISI KOHTPOJIIO
rpoitecy pyiHarii nmarosorivyHux Tkanui. Jdx B panTomax,
Tak 1 B M'IKUX TKaHWHAX, 9K, HAITPUKJIA/, 3pa3Ku M'g3iB 1
(pparMeHTiB TEYiHKKM KOPOBH, OyJiM oTpuMaHi moxioHi 3a-
JIESKHOCTI POCTY aMILII TN 3MillleHHS TTPU 3POCTAHHI TeM-
nepatypu. Takum urHOM, 1€ MiJITBEPKYE, IO KOHTPOJb
AMILTTY/] 3MIIEHHSA TKAHUHU 32 IOIIOMOTOIO IOTILIIEPiBCh-
KOTO METOJy MOKE€ BHKOPHCTOBYBATHCS [IJIsi KOHTPOJIIO
TeMIlepaTypu IIpU pyHHaIlil MaToJIOriYHIX TKaHUH.

Innosauivinuii acnexm ma ocnoeni nepegazu

—  yHikanpHuil anropurm KaniGpysBanus ARFI i SWEI
METO/IiB JIJISI OJTHOYACHOI OIIHKU B'A3KO-TIPY’KHUX MO-
JIyJIiB TKaHWH;

—  HepyliHiBHa 2-BUMipHa Bi3yasi3allisi NpYKHUX Ta
B'SI3KHX BJIACTUBOCTEHN M'SIKMX TKAHUH;

—  paHHA JiarHOCTHKA 3JI0AKICHMX HOBOYTBOPEHD Ta iH-
IIUX IAaTOJIOTII;

—  HepyHHIBHUII KOHTPOJIb MeK TeIJIOBOI pyHHaIli ma-
TOJIOTIYHUX JIJISTHOK M'SIKUX TKQaHWH TOTY>KHUM YJIb-
TPa3BYKOM Y PeKMMi PeaslbHOTO Yacys;

—  JIoNIIepiBChbKa TEXHOJIOTIS B PEsKUMI PeasbHOTO vacy.

Tanysi 3acmocyeanns

YnprpasBykoBa Bisyasisaliis B'sI3KO-TIPY>KHUX BJIACTHBOCTeEH

M'SIKMX TKAaHUH MOKe BUKOPHUCTOBYBATHCS B MEUITIHI JIJIST:

—  BuwmipoBanHS IPY’KHOCTI Ta B'SI3KOCTI Y JIOKQJIbHUX
TOYKAX Tijla Ml Yac MeAMYHOTO OTJSAAY (OHKOJIOTIH,
pi3Hi maToJIorii).

—  BuwmiproBaHHSI pIAMHHUX BKJIIOYEHb Y JIOJICBKOMY
TLJT.

—  BuwmiproBanHa M'S130B0i HATIPYTH TIi/] Yac TPEHYBaHHS
aTJIeTiB.

—  KoHTpoJoBaHHS IIPoIeCy TeTIOBOI pyHHAII] TKaHH
YJABTPA3BYKOM y PEKUMI PeasbHOTo 4acy.

HAYKA TA THHOBAIIIL. Ne 4, 2006

Puc. 1. Bigyai3aiiisi MO/IeIbHOTO HOBOYTBOPEHHS 3 10/IaBaHHAM
KoHTpacTHOi peyosunu Al,O5 (6e3 JoaaBaHHs KOHTPACTHOI pevo-

BHHHU TaKe BKJIIOYECHHS HE I[iaI'HOCTyCTI)CSI CTaHJapTHUM MeTOII,OM)

s k0
‘a, o

Mau. 2. BusnaueHns Toro k Puc. 3. CrampapTHuii CHrHAIX
HOBOYTBOPEHHSI 6€3 KOHTPACT- oHOPiAHOTO (paHTOMY

HOI PEYOBHUHHM METOJIOM BipTy-

aJBHOTO Majblio (1€ BUAHO 3

aCHMeTpH‘IHOCTi CTaHZIapTHOFO

KOJIONOAIGHOTO CUTHAILY, SIKHiX

NPO/IEMOHCTPOBAHO Ha PUC. 3)

Cmadis po3pooxu

[locrynua nemonctpartisi SWEI-cucremu 3 yisrpa3BykoBUM
JIOTITIJIEPIBCOKUM  IMITYJIbCHUM JIETEKTYBAHHAM 3CYBHUX
xBuiIb. Cucrema nepesipeHa 3 BUKOPUCTAHHSAM (haHTOMIB
Ha OCHOBI JKEJIATHHY Ta M'30BUX TKaHHH.

Konmaxmmna ingpopmauin

Xapkiscbkuit Harionansuuit Yuaisepcuret iM. B. H. Kapa-
3iHa, Kadeapa 6i0I0TiuHOI I MeANYHOI (hi3uKK

Tosctsik Bonoagumup BacuiaboBuy

Anpeca: 1. Cobonu 4, 61077, m. Xapkis, Ykpaina

Ten.: (38 057) 707-52-12

Dakc: (38 0572) 54-47-46

Ex. nowrra: v.tovstiak@univer.kharov.ua
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SUPER-SENSITIVE MAGNETO-CARDIOGRAPHIC SYSTEM
FOR EARLY RECOGNITION, PRECISE DIAGNOSTICS
AND MONITORING OF HEART DISEASES

Description
Magneto-Cardio-Graphy (MCG) as a contact-free measu-
rement method is an excellent tool to perform studies for
early recognition, precise diagnostics and monitoring of
heart diseases.

The electrophysiological behavior of the heart may be
altered in disease and drug intervention, presumably by
changes in individual ion currents or disease-induced in-
creased ion channel density. During myocardial activation
and recovery there is a flow of ions, which creates changes
of electrical and magnetic field around the heart. The hearts
magnetic field is exquisitely sensitive to anisotropy ratios
in the cardiac tissue. Therefore, magnetic imaging of cardiac
action currents is an ideally suited technique for testing the
heterogeneity, thus elucidating the effects of anisotropy in
spread of action currents.

Innovative Aspect and Main Advantages
MCG is modern imaging and quantitative analysis tech-
nique for detection abnormal difference in electrophysio-
logical cardiac phenomena.

MCG is non-invasive and informative methods which
could be effectively used a variety spectrum of clinical setting.

It is a useful tool for screening diagnostics and may be
used in unshielded environment.

Areas of Application

MCG can be used for non-invasive diagnosis of cardiac

events related to :

—  coronary artery disease (CAD),

—  safety of all medical drugs with respect to the drugs
potential to cause heart arrhythmia,

— early detection of graft rejection after cardiac trans-
plantation,

—  pathophysiological role and therapeutic potential of
stem cells.
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Fig. 1 Supersensitive MCG-system (CardioMagScan)

Stage of Development
System is ready for application.

We look forward to international collaboration for
clinical trials and for production.

Contact Details

Kiev Medical Group Ltd, Kiev, Ukraine

Contact person: Volodymyr Sosnytskyy

Address: 5, pr. Narodnogo Opolcheneya, Kiev, Ukraine
Tel /Fax: (38-044) 501-30-72/71

E-mail: sosna@uninet kiev.ua
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HAQUYYTINBA MATHITORAPIIOTPADIYHA CUCTEMA
I PAHHBOT'O BUABJIEHHA, TOYHOI AIATHOCTURU
TA MOHITOPHUHI'Y 3AXBOPIOBAHbDb CEPIIA

O2n150 npono3uuii
Marmnito-Kapmio-Tpadist (MKT') sik 6e3KOHTaKTHIIT METO/
€ 4yJIOBUM {HCTPYMEHTOM JIISI PAHHBOTO BHSIBJICHHSI, TOYHOI
TIarHOCTUKY Ta MOHITOPHHTY 3aXBOPIOBAHB CEPILS.
Enexrpodisziosnoriuna nosesinka cepiist MOKe 3MiHIO-
BaTHCs B XO/i mepebiry 3axBopioBanHs Ta JikyBaHHs. 1le
3YMOBJICHO 3MiHaMU iHAMBIyaJbHUX IOHHUX CTPYMIB Ta
301TbIIEHHSIM TIJTPHOCTI I0HHUX KaHAJIiB. IIponiecn memo-
JIIPU3AIlil Ta Perosspu3altii cympoBOKYIOThCSI 3MiHAMHI
MIOTOKY 10HiB, SIKi CTBOPIOIOTD €JICKTPUYHI Ta MArHiTHI OIS
HaBKOJIO cepiis. MaruiTHi ToJist cepiid Ayske YyTJWBI 10
[IPOSIBIB aHI30TPOIIIT €JIEKTPUYHIX BJIACTUBOCTEH CEPIEBUX
TKaHUH. Y 3B'sI3KYy 3 IIMM, MarHiTHe BigoOpaskeHHs Kap-
JIOJIOTTYHUX CTPYMIB JIi1 € i1eaTbHOI0 TEXHIKOIO /IS TECTY-
BaHHS 3MiH T'eTePOTEHHOCTI €JIEKTPUYHUX BIACTUBOCTEH
MiOKapjly B pe3yJibraTi nepeliry maTosoriqHux mporecis.

Innosauitinuii acnexm ma ocnosni nepesazu
MKT € HaiiHOBIIIOIO CyYacHOIO TEXHIKO BigoOpaKeHHs
Ta KiJIbKICHOTO aHaJIi3y /Il BUABJICHHS aHOMAJIbHUX 3MiH
B esiekTpodiziosnorii ceprrs.

MKT — neinBazuBHUii T2 BUCOKOIHPOPMATUBHUI Me-
TOJ, SIKUM MOKe IIMHPOKO 3aCTOCOBYBATUCS y KJIIHIUHIN
TIPAKTHUII.

1leit kopuCHWIT 7151 CKPUHIHTOBOI /[iaTHOCTUKU BUCO-
KOUYTJINBUI iHCTPYMEHT MOJKE 3ACTOCOBYBATHCS Y HEeKpa-
HOBaHMX IPUMiIIEHHIX.

TIanysi 3acmocyeanns

Meron i Texnika MKI-kapTyBaHHsS MOXKYTb 6y TH BUKOPH-

CTaHi JUIs:

—  HeiHBa3WBHOI iarHOCTUKU 3aXBOPIOBAHb KOPOHAPHUX
apTepiii;

—  BUBYEHHs MPOAPUTMOTEHHOI JIii JIKApChKUX TIpera-
paris;

HAYKA TA THHOBAIIIL. Ne 4, 2006

Puc. 1. MKT-cucrema (Kapaiomaruithuii ckanep)

—  PpaHHBOTO BUBJIEHHS PeAKINi BiATOPTHEHHS ITiCJIs
Kap/IioJIOTiYHO1 TPaHCTIIAHTAIli];

—  BuBYeHHA naTodizionoriynoi poi i TepameBTHYHOTO
TTOTEHITiasTy TIperapaTiB CTBOJOBUX KJIiTHH.

Cmadis po3pooru

MKT — cucrema rotoBa /10 BAKOPUCTAHHS Y KIIHIYHUX YMO-
Bax. 3apa3 MPOXOATH ii KIiHIYHI TeCTYBaHH i Jlep:KaBHA
ceprudikaris.

Konmaxmna ingpopmauin

TOB "KuiBcbka mequuna rpyma”

Cocuutpkuii Bomogumup Mukomaitopuy

Anpeca: ip. Haposauoro onosyennst, 5, Kui, Ykpaina
Ten./Daxkc: (38 044) 501-30-72/71;

Ex. moura: sosna@uninet.kiev.ua
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ENDOPROSTHESIS WITH A SAPPHIRE HEAD

FOR HIP JOINT TREATMENT

Description
Different artificial joints with metal, ceramic, metal-poly-
mer and ceramic polymer trybological pairs which corre-
spond to the natural biomechanical joint "head-acetabu-
lum" are widely used for the hip joint arthroplasty at present
time. Along with positive qualities of modern ceramic,
polymer and metal constructions, they have some disad-
vantages, such as: insufficient biological inactivity and
superfluous abrasion of the components. These factors lead
to short life of the implant. Moreover, accumulation of
toxic and carcinogenic substances in the soft tissue due to
abrasion of the implant causes serious complications in up
to 30 %—40 % cases.

We developed endoprosthesis with sapphire head for
treatment of diseases and damages of the hip join.

Innovative Aspect and Main Advantages
Endoprosthesis consists of a metal stem, sapphire head and
lowmolecular polyethylene intermediate layer. Sapphire
heads manufactured from pure material storage-oxide,
which was synthesized in the temperature > 2000 °C.

Sapphire head has the following characteristics and
advantages:

—  does not resolve and its qualities do not-change dur-
ing the patient's life; has high level of biological com-
patibility;

—  has constant effect of the friction (/= 0,05-0,10) with
defined crystallography of the contacted sapphire
trybilogical situations;

—  has high durability;

—  may bear 50 kN;

— may be polished to high degree of the purity (higher
then in metal and ceramic analogs).

In comparison with metal heads, allergic reactions are
excluded. In comparison with corundum ceramic heads,
single-crystal head is more durable because the sapphire is
homogeneous and does not have bloc's borders, that results
in high wearproofness of material.

Areas of Application
Orthopedics and traumatology.

Stage of Development

Endoprosthesis with sapphire head is developed. Pro-to-
type samples are made and studied in experiments. Animal
trials of the samples and clinical approbation in 5 patients
are done.
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Fig. 1. General view of the hip joint endoprosthesis with sap-

phire head

a b

Fig. 2. X-ray photograph of the patient before operation (a)
and after operation (b)

Contact Details

Sytenko Institute of Spine and Joint pathology, Ukrainian
Academy of Medical Sciences

Director: Nicolay Korzh

Contact person: Volodimir Filipenko

Address: 80, st. Pushkinskaya, Kharkov, 61024, Ukraine
Tel.: (8-057) 715-75-06

Fax: (8-057) 715-63-05

E-mail: filippenko@valor.ua

2. Institute for Single Crystals
Contact person: Leonid Lytvynov
Tel.: (380) 57-341-01-47

Fax: (380)57-340-86-19

E-mail: lytvynov@isc.kharkov.ua
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EHOIIPOTES3 3 CAII®IPOBOIO I'OJIOBKOIO
AJIA JIRYBAHHA 3AXBOPIOBAHD I ITOHNIKO/IJKEHD

RYJIbIIIOBOTO CYIVIOBA

02110 npono3uuii
Choroziii nmpu eHA0NpPOTe3yBaHHI KyJbLUIOBUX CYTI00iB
MIUPOKO BUKOPUCTOBYIOTH IITYYHI CYTJIOOH 3 METAJIEBUMH,
KepaMiuHIMH1, METAJIO-TIOJIIMEPHUMH, & TAKOXK KePaMo-T10-
JIIMEPHUMMY TTapaM¥ TePTsI, SKi BiJIIOBIIAIOTh TPUPOTHUM
GioMexaHiYHUM 3'€IHAHHAM "TOJIOBKA KYJIbIIOBOIO CYIJIO-
6a — Bepriiorosa sanaauna”. [Topsia 3 GesnepeyHuMu 1mo-
3UTUBHUMHU BJIACTHBOCTSIMH, CYYacHi KOHCTPYKII €HJI0-
TPOTE3iB 3 METaly, KepaMiKi Ta TOJiMepiB MaloTh TeBHi
Hegosiku. Cepej HUX — He0CTaTHs 6i0JI0r YHA IHEPTHICT
i HaZIMipHe CTUPAHHS KOMIIOHEHTIB Map TepTs, 0 IPU3BO-
JUTD JI0 HEJOBTOBIYHOCTI POGOTH IITYYHOTO KYJIBIIOBOTO
cyrsioba. Kpim Toro, B pesyJibraTi 3HOIIYBaHHSI MaTepiary
B I1api TepTsI MIapHipa eH0POTe3a HAKOMIIYIOThCS TOKCHY-
i Ta OHKOHEOE3MeYHi IPOYKTH PO3IIA/LY B PI3HIX OpraHax
i TkaHrHaX, 110 B 30—40 % npu3BOANTB /10 TSIKKUX YCKIAI-
HEHb Ta BUMAra€ CKJI/IHUX iHBATIIN3YIOUHNX OllepaTHBHUX
BTPYYaHb.

Mu, Briepiie B Ykpaiti, po3po6uiin eHaonpoTes 3 carl-
¢ipoBoIO TOJIOBKOTO MiABUIIEHO] 3HOCOCTIMKOCTI JIJIST JIKY-
BaHHST 3AXBOPIOBAHD 1 MOITKO/KEHD KYJIBIIIOBOTO CyTI00a.

Innosauitinuii acnexm ma ocnoeni nepesazu
Enponpores ckmamaeThest 3 MeTaneBoi HiKKH, cardipoBoi
TOJIOBKH, TIPOMI>KHOTO TIapy Mi’K HUMU 3 HaJIBUCOKOMOJIE-
KYJISPHOTO TIOJTieTUIeny i BepTroroBoi 3anaanan. Cardi-
POBI FOJIOBKM BUTOTOBJISIIOTHCS 13 3arOTOBOK OCOOJIMBO Y-
CTOTO MaTepiay — KPUCTAJIB OKCUJLY aTiOMiHil0, CHHTE30-
Banux pu temmepatypi >2000 °C.

TonoBka 3 candipy Mae HACTYIHI XapaKTePUCTHKU i
repeBaru:

—  He PO3CMOKTYETHCH 1 He 3MIHIOE CBOIX BJIACTUBOCTE
B OpraHisami BIPOJIOBIK BCHOTO SKUTTSI JIOANHI; MAE BH-
COKUIi CTYTiHB 610CyMiCHOCTI 3 OPraHi3MOM JIIOAUH;

—  JIOCTaTHbO HU3BKUU 1 cTanuili KoedillieHT TepTs
(f=0,05-0,10) npu neBHiii KpucTamorpadii KoHTaK-
TYIOUUX ITOBEPXOHD carnipoBUX Map TEPTS;

—  BHCOKA 3HOCOCTIMKICTB;

—  TOJIOBKa BUTpUMYE HaBaHTaxkeHHs: > 50 kN;

—  MOJKJIMBICTb TTOJIIPOBKH JI0 BCOKOTO CTYTIEHST YHCTOTH
(BuIIle, HIXK y MeTasleBUX ab0 KepaMiuyHUX aHaJIOTiB).

B 1nopiBHSHHI 3 TOJIOBKAMU 3 METAJTY BUKJIIOYAIOTHCST
asieprivfi peakilii oprani3amy Ha MeTaseBi criIaBu. Y TOpiB-
HSIHHI 3 TOJIOBKAMU 3 KOPYHIOBOI KEPaMiKH, sIKa € TIOJIIKPU-
CTaJIOM, MOHOKPHCTAJIIYHA carid)ipoBa roJIOBKa JIOBrOBIUHIIIIA,
OCKiJIbKY cardip OfHOPIHIIINIT i Y HBOTO BiJICYTHI MeXi
6JI0KIB, 110 CIIPUSAE BUCOKOI 3HOCOCTIMKOCTI MaTepialry.

HAYKA TA THHOBAIIIL. Ne 4, 2006

b

Puc. 1. 3araabHuii BUIJISAZ €HAONPOTE3A KYJIBIIOBOTO CYII00a 3

candipoBoIO roJI0BKOIO

a 0

Puc. 2. PenrreHorpamu XBoporo /1o oneparii (a), mcJis onepa-

uii (6)

Tanysi 3acmocyeanns
Oproriesiist Ta TPABMATOJIOTISI.

Cmaois po3pooxu

Po3pobJiennii €HI0IPOTe3 KyJIbIIOBOTO Cyryoba 3 ToJio-
BKOIO i3 carnipy, BUTOTOBJIEHI IOCTi/IHI 3pa3Ku, IpoBeieHe
iX eKcrieprMeHTaIbHE BUBYEHHS, BUTIPOOYBAHHS HA TBAPH-
Hax i kiiHiYHa anpoballis y 5 XBOPHX.
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BIOMEDICAL TECHNOLOGY AND MEDICAL INSTRUMENTATION

FLUORESCENT PROBES AND LABELS
FOR BIOMEDICAL APPLICATIONS

Description

Proprietary fluorescent probes and labels of Square and
Seta dyes series are used in biological and biomedical
research, clinical diagnostics and high-throughput screen-
ing. These materials include: a) Reactive Red and near-
infrared (NIR) Fluorescent Labels for covalent attach-
ment to biomolecules (proteins, amino-acids, peptides, ami-
no-modified oligonucleotides, DNA, RNA, etc.); b) Fluore-
scent Probes for proteins, lipids and cells; ¢) Dark quen-
chers for Fluorescence Resonance Energy Transfer (FRET)
Applications; d) Classification Dyes (hydrophobic fluo-
rophores) for single or multiple encoding of microspheres
used in High-throughput Screening (HTS).

Innovative Aspect and Main Advantages

—  Spectral properties. The Square and Seta dyes series
absorb and emit in the 500-900 nm spectral range.
Unlike the Cy and Alexa series, these red and NIR
emitting markers can be excited not only with the
red, 635-nm and 670-nm diode lasers but also with
the blue, 370-nm or 405-nm lasers or light emitting
diodes (LEDs).

—  Brightness. The red and NIR Square and Seta dyes
have high extinction coefficients (up to 265,000 M
lem™) and protein conjugates of these labels are
extremely bright (quantum yields up to 70 %).

—  Photostability. Square and Seta dyes are in general
more photostable compared to Cy or Alexa dyes.-

—  Fluorescence Lifetimes. Square and Seta dyes are per-
fect tracers for lifetime (FLT) based assays. The mic-
roenvironment sensitive lifetimes of these dyes are in the
range of 500 ps to 3 ns. We are currently also developing
lifetime labels that have lifetimes in the order of 10 ns.

—  Sensitivity towards the microenvironment. Selected
Square and Seta probes exhibit high affinity for pro-
teins, biomembranes and lipoproteins and can be used
to detect and quantitate these species.-

—  Reactive Dark Quenchers. The newly developed reac-
tive Dark Quenchers that absorb in the 600—-800 nm
spectral range have several times higher extinction coef-
ficients as Black Hole Quenchers, do not exhibit any
residual fluorescence and are perfectly suited for cova-
lent labeling of proteins, peptides and oligonucleotides
for use in FRET and real-time PCR based applications.

Areas of Application
Seta and Square dyes are utilized in fluorescent applica-
tions using intensity, polarization, Fluorescence Resonan-
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Fig. 1. Seta and Square dyes fluoresce in a wide spectral region
from the ultra-violet (UV) to the near-infrared (NIR)

Fig. 2. Biological Imaging. Dog spermatozoa stained with a
mixture of fluorescent probes K35 and Square—635

ce Energy Transfer (FRET), or Fluorescence Lifetime (FLT)
as a read-out parameter. These products are used in life sci-
ences (biology, medicine and pharmacology), more spe-
cific areas include Biological Imaging, Cytology, Immuno-
logy, Drug Screening, Cellular and Molecular Biology,
Proteomics, Genomics, High-throughput Screening, Pho-
todynamic Therapy, Clinical Diagnostics.

Stage of Development

These fluorescence products are already commercially
available from SETA BioMedicals, LLC,
http://www.setabiomedicals.com

Contact Details

State Scientific Institution "Institute for Single Crystals"
of the National Academy of Sciences of Ukraine

Leonid Patsenker, Head of Department of Organic
Luminophores and Dyes

Address: 60, Lenin Ave., Kharkov 61001, Ukraine

Tel.: + 38 (057) 341-02-72; +38 (057) 341-01-02

Fax: +38 (057) 340-93-43

E-mail: patsenker@isc.kharkov.com
http://www.isc.kharkov.com/old,
http://www.setabiomedicals.com
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OJIYOPECIHEHTHI 30HAN I MITUYUKUA
AJIA MEJJUKO-BIOJIOTTYHOTO 3ACTOCYBAHHA

022150 nponosuuii

3arnaTeHToBaHi (HJIYOPECIIEHTHI 30HAM i MITUYMKM cepiil

Square i Seta 151 Giosoriynux i MegUKO-6i0JOTTYHUX J10-

CITIPKEHD, KITHITHOI IaTHOCTUKH Ta BUCOKOTIPOTYKTHBHO-

ro CKpI/IHlHFy o uyx Marepiais Ha/exKaTh:
Peaxuiiinos aTni yepBoni a 6mmkHi indpavepBoni
(BIY) ¢dayopecueHTHI MITYHKH /1JIS KOBAJIEHTHOTO
3B'sI3yBaHHs 3 GiomoJseKyIaMu (TipoTeiHaMu, aMiHo-
KUCJIOTaMH, TIENTUIaMU, aMiHOMOINMDIKOBAaHIMH OJTi-
rouykseotunamu, /IHK, PHK, Totro);

—  DayopecueHTHi 30H/H JIJisI TIPOTETHIB, JHITI/IB 1 KT THH;

—  Tacwureni ¢payopecueHirii /1151 BUTTQ/IKiB 3aCTOCY BAHHS,
KOJIM BUKOPUCTOBYETHCS (hJIyOpeclieHTHE Pe30HaAHCHEe
neperecenHs eHeprii (FRET);

—  Kracudgikamiiini 6apsauku (rizpodobui duryopodo-
PH) J1JIsI TTOOJIMTHOKOTO Ta MYJIBTUILIIEKCHOTO KO/LyBaH-
Hs Mikpocdep, 1110 BUKOPUCTOBYIOTBCS Y BUCOKOIIPO-
MYKTUBHOMY CKPUHIHTY Ta y MacCOBIiHl IIaTHOCTHIII.

Innosamunuu acnexm ma oCHOBHMI nepesaeu
Crnexrpaibhi Bracrusocti. Bapsuuku cepiii Square i
Seta 1OrIMHAIOTH Ta BUIIPOMIHIOIOTH Y CIIEKTPATbHIlN
obumacti 500-900 nm. Ha Bizminy Bix cepiii Cy i Alexa,
HOBI MapKepH, 1110 BUIIPOMIHIOIOTh y 4epBoHiH Ta BIY
061acTi, MOJKYTh 30y/IKYBATUCS HE TIIBKU YePBOHUMI,
635-1M i 670-HM JIOHUMY JIa3epaMU, ajie TAaKOXK CHU-
Himu, 370-uM i 405-HM s1azepamu ab0 CBITJIOMIOAAMI.

—  SlckpasicTs. qepBOHi ta BIY 6apBHI/IKI/I Square i Seta
MaloTh BI/I(,()KI Koe(pluleHm EKCTUHKILiI, 1[0 CATal0Th
265,000 M'em™!, a komH'ToraTi 1ux MiTYNKIB 3 poTei-
HaM¥ HaJI3BUYAIHO sICKPaBi (KBAHTOBI BUXO/M /10CS-
raiots 70 %).

—  orocrabimbHicTb. Sk npaBuio, 6GapBHukK Square i
Seta ¢ 6inbin cTifikumy 10 Al CBiT/IA, HisK GapBHUKN
Cy i Alexa.

—  Tpusaxicrs payopecuenuii. bapsuuku Square i Seta
MOJKYTb BUKOPHCTOBYBATHCSI JIJIsT HATTI3IB, 110 6a3y10Th-
Cs1 Ha BUMipIoBaHHi TpuBasocti gpuyopecuenuii (FLT).
Ix gyTamBa 10 MiKpOOTOYEHHS TPUBAIICTD (ryopec-
1eii aminooThes Bi 500 1ic 10 3 He. Po3pobasaioThest
TAKOK MITYMKHU 3 TPUBAIICTIO (hJIyOpPECIeHIIi] ToHa/
10 nc.

—  Yymmsictb 10 MikpooToyeHHs. OKkpemi 30H11 cepiii
Square i Seta MatoTh BUCOKY CITOPiTHEHICTD 3 PI3HIMHA
nporeinamu, 6Giomembpanamy i sinonporeinamMu. Bonn
MOKYTh BUKOPHCTOBYBATHCS /IS JICTEKTYBAHHS Ta
KIJIbKICHOTO BU3HAYEHHS 11X PEYOBHH.

—  Peakuiiini racuteni. Pospo6iieni peakiiiini racureri
"Dark Quenchers", mo norsuHaots B 00jacTi
600—-800 um, MatoTh y JeKijibKa pasis Gisibii Koediri-
€HTH ekcTUHKILI, HixK Bigomi "Black Hole Quenchers”,
BOHU He MAIOTh HisIKO1 3aJIMIITKOBOI (huryopectientii Ta
HalKpale MiIXOAATD /I7Is1 KOBATEHTHOTO 3B SI3yBaHHS
3 IPOTEIHAMH, MENTHIAMU Ta OJIITOHYKJICOTHIAMU ITPU
Bukopucranti y Metoziax FRET Ta I1JIP peanbhoro uacy.
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Puc. 1. Bapeuuku Seta i Square BUNIPOMIHIOIOTh Y HIHPOKOMY
CIeKTpaJbHOMY Aiana3oHi Bia yabrpadionery (YD) no Giamx-
HbOI iHppauepBonoi obiacri (BIY)

Puc. 2. Biosoriune 306paskenns. CriepMaro30iau cobaku, sKi 3a-
Gapsiieni cyminmmo ¢ayopecuentuux 3ouais K35 i Square-635

Ianysi 3acmocyeanns

Bapsuuku cepiii Seta i Square € npuzatTHUMU /ST BUKO-
pucTaHHst y (HIIyOPECIEHTHIX TEXHOJIOTISIX, 10 6a3yI0ThCsI
Ha BUMIPIOBAHHI iHTEHCUBHOCTI, OJIIpU3altii, (hyryopeciieHT-
noro pesonancuoro nepenocy eneprii (FRET) Ta Tpusaso-
cti dparyopectientiii (FLT). i maTepianu MoxyTh 3acToco-
ByBarucs y 6iomorii, meauuusi Ta papmakodorii, a came, y
HacTynHuX ranyssx: Orpumanus 6i0J0riyHuX 306paKkeHb,
[Muromoris, Imynosoriss, CKpUHIHT JTiIKapChbKUX MpeTapaTis,
KuriturHa ta Mosiexysisipa Giosorist, JlocmiizKeHHs mpoTe-
iHiB, JlocipkeHHs: TeHOMiB, BUCOKOTIPOAYKTUBHUN CKPU-
ninr, @oropnnamiuna teparis, Kiiniuna giarnoctuka.

Cmadis po3pooxu

Pospobuieti duiyopeciieHTHI Marepiaiu KOMepIiiHO [0~
crynui  Ha  Qipmi  SETA  BioMedicals, LLC,
http://www.setabiomedicals.com

Konmaxmna ingpopmauin

[lepsxaBHa HaykoBa ycTaHoBa "HaykoBo-TexHOJIOTIUHMI
komruiekce "Iuctutyt monokpucramis” HAH Ykpainu
Jleonin [lanerkep, 3aB. Biiaom

Anpeca: up. Jlenina, 60, Xapkis 61001, Ykpaina

Tea.: (38 057) 3307972, (38 057) 3307002

Daxc: (38 057) 3404474

E-mail: patsenker@isc.kharkov.com
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http://www.setabiomedicals.com
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