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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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SKCIIEPUMEHTAJIBHOE NUCCJIEJJOBAHUE ITPEAEJIA TPOYHOCTHU OBPA3LIOB
MATEPUAJIA HA OCHOBE MMOJIMJIAKTHJIA Y TPUKAJIBIIMH®OCDATA,
M3rOTOBJEHHBIX METOOM 3D-IIEYATH C PASHOM MOPUCTOCTHIO,

B 3ABUCUMOCTH OT CPOKA THAPATALIUN

Macryx B.B., 'MaBaoB A.Jl., ’Kapnuackuii M.IO., 2Kapnuuckas E./I., *Cosa H.B.

' Xapvrosckas MeOUYuHCKas akademusi NOCIEOUNIOMHO20 0OPA308AHUSL;
IV «Mucmumym namoio2uu n0360HOUHUKA U cyemasos um. npog. M.H. Cumenrko HAMH Yxpaunvly, Xapokos,
SKue6ckutl HayuOHAbHbLIL YHUSEPCUMen MexHOL02Uull U Ou3aind, YKkpauna

CoBpeMEHHOI TEHJCHLUEH B IOMCKAaX HOBBIX MarepualloB
JUIS 3aMEIICHNUS KOCTHBIX Ie()eKTOB SIBIISICTCS pa3paboTKa M-
MEpOB, KOTOPBIE PACTBOPSIIOTCS U Pe30pOUpyIOTCs B OHOIOTH-
YECKHX XKUIKOCTAX [6,11]. B HacTosIee BpeMs U1 3aI10IHEHUS
KOCTHBIX Ie()eKTOB UCIIONB3YIOT KOCTHBIE YUIICH [2,3], kepaMu-
ka Ha ocHOBe Tpukanbnuiipochara (TKD) n ruapokcunanaru-
ta (I'A) [9], a TaxKe UMIUTAHTaTHl Ha OCHOBE L-NOJIMMOI0uHOM
KHCIOTHI (L-TonmnakTuy), 0COOCHHOCTBIO KOTOPBIX SIBISIETCS
Onozerpamanys, OCTEOMHTETPAINs, CIOCOOHOCTh HHIYIHPO-
BaTh IPOIECCH 00pa30BaHMsI KOCTHOI TKaHM ¥ BEICOKasi OHMO-
COBMECTHUMOCTb ¢ opraHuzmom [6,8,12]. IIpeumymectBom
HMMIDTaHTaToB Ha ocHoBe nommiaktua (I1JIA) seistercs ux ObI-
CTpast ¥ IToJTHAst OMozIeTrpaialiys, ¢ IOCISAYIONINM 3aMeIIeHHEM

© GMN

nedekra KOCTHOH TKaHbIO. OCHOBHBIM HEIOCTaTKOM MaTepu-
AJIOB C BBICOKOH CKOPOCTBIO OHOJErpajalliy SIBISICTCS HU3KAs
OIIOPOCIIOCOOHOCTE, YTO OOYCIIOBIMBACT IVIABHYIO 3a/ady JUIs
HccIeioBarelield, 00eCIeunTh OII0POCIOCOOHOCTh UMILIAHTATOB
u3 IVTA Ha nepuof, AOCTATOUHBIN UL BOCCTAHOBJICHUS ILIOT-
HOCTHU KOCTHOI'O pereHepara. Pemuts 3Ty 3a1a4y BO3MOXHO IIy-
TeM BBegeHus B cocTas [1JIA kepammuueckux marepuanoB TKD
u I'A [4,5]. IIpumecu kepaMUYECKHX MaTCpUalOB [1OBBILAIOT
MPOYHOCTH MMIUIAHTATOB [3], OTHAKO CHIKAIOT TEMITBI OHOJIe-
rpagamuy. Mcnonb3oBanue TexHonaoruu 3D-neuaru nos3Bosser
YMEHBIINTH HETaTUBHBIE (JaKTOPHI KePAMUUYECKUX MpUMecei u
PEryaHpoBaTh TEMIIBI OMOJErpaJjallii MaTepralia 3a cueT H3ro-
TOBJICHUS UMIUIAHTATOB pa3In4yHON nopucroctu [7,10].
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Ienb nccienoBaHus - ONMPENENUTh MPEAEN HPOYHOCTH KOM-
HO3UTHOIO MarepHana Ha OCHOBE MOJIMIAKTHAA U TPUKAJIBIIMI-
(dbocdara, U3roToBICHHOTO MeTOZI0M 3D-MeyaT ¢ pa3InIHBIMA
BapuaHTaMH NOPUCTOCTHU B 3aBUCUMOCTHU OT NMPOAOJIKUTEIIbHO-
CTH THJpaTalliHu.

Marepnai U Mertonbl. B mnaboparopun OGuomexanuku 'Y
«MHCTUTYT MaTONIOrHU MO3BOHOYHUKA M CYCTAaBOB HM. HPOQ.
Curenko HAMH VYkpaunb» npoBeeHbI 3KCIIEpUMEHTaIbHbIE
MCCIIC/IOBaHUs TIpefiesia MMPOYHOCTH KOMIIO3UTHOTO MarepHala
Ha ocHose ITJIA u TK®, usrorosiennoro meronom 3D-neuarn
C pa3JIMYHBIMH BapruaHTaMU IOPUCTOCTHU C yquOM IPOJAOJIKH-
TEJILHOCTH TWApaTaluy. Marepuana M3roTaBiuBajind B Jabopa-
TOPHUU TEPCIIEKTUBHBIX IOJIMMEPHBIX MaTepHasoB Kadeapbl
l'lpPlKJ'[a}lHOfI OKOJIOTHH TEXHOJIOI'MHU IMOJIUMEPOB U XUMUYECKUX
BOJIOKOH KMEBCKOro HalMOHAJIBHOTO YHHUBEPCUTETa TEXHOJIO-
Uil U qu3aiifa.

Jlst npoBeieH st SKCIIEPUMEHTa H3TrOTOBJICHBI 10 9 00pa3ioB
marepuaiia pazmepom 10x10x10 MM ¢ pa3Iu4HOM TOPUCTOCTHIO
(40%, 30%, 20%). O6pasiisl MaTepraia ruIpaTUPOBaIU B hu3-
pactBope. VcnbITaHus Ha MPOYHOCTH MpoBoAMWIM Ha 2, 10 u 20
CYTKH HOCJIe THApaTaluy 1o 3 o0pasia Marepuana Kaxmaou mo-
pHCTOCTH.

Bce oOpasus! ucnbitany Ha cxarue. CHIly CKaTUsl yBEJIHYH-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHOZIRM LSFIRNGO6(M LOSLLI6()

BaJIM MOCTEHEHHO 0 pa3pylueHus: obpasua. Cxema dKcrepu-
MEHTa IpUBEJICHA Ha puc. 1.

DuKcHpoBalIM 3HAYCHHUE CIKUMAIOIIEH CHIIBI, MPU KOTOPOH
IIPOUCXOAMIO paspyllieHre o0pasla ¢ MOMOILBI0 TEH30METPU-
yeckoro narunka SBA-100L u ycrpoiicta peructpauun CAS
tuna CI-2001A.

JlanHble 00pabOTaHBI CTATHCTHUYCCKH. PacCUMThIBAIN Cpel-
Hee (M), crannaptHoe oTkioHeHHe (SD), MUHMMaIbHOE U MaK-
CHUMaJIbHOC 3HAUCHHS BBIOOPOK DKCIIEPUMEHTAIBHBIX TAHHBIX
VT 00PasIOB C Pa3InIHON MOPUCTOCThI0. CpaBHEHHUE Tpeesia
IIPOYHOCTH O0Opa3LOB MPOBOAMIM C HMOMOIIBIO OJHOMEPHOIO
nucniepcuonHoro ananu3a (ANOVA) u anoctepuopHOro Tecra
Jynkana. OOpaOOTKy JaHHBIX NPOBOAMIIM B IaKeTe MPUKIIAJL-
HbIX nporpamm IBM SPSS Statistic 20.0 [1].

Pesyabrarel M o6cy:kaenune. B pesynbrare mpoBeIeHHOTO
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUSI IOy YeHbI 3HAUCHUSI CHIIBI
COKaTHsl, TPU KOTOPBIX MPOUCXOIHUIIO pa3pyIeHHe 00pasoB Ma-
Tepuana. JlaHHbIe, mociie 00pabOTKH METOAaMHU OMHUCATEIbHON
CTaTUCTUKH, PUBEICHHBI B Tabnuie 1.

Bosnee HarsiiHOE CPAaBHEHUE BEIMYMH CUJTBI CKATHS, TIPH KO-
TOPBIX MPOUCXOAMIO pa3pylLIeHHe 00pa3loB MaTepuasa B 3aBU-
CHMOCTH OT ITOPHCTOCTH M CPOKOB THAPATALMH, IPEICTABICHO
Ha puc. 2.

F — cokumaromas cuiia;
J — nunamometp

S

Puc. 1. 3KCn€p1/LM€Hmaﬂbel€ UCCLeO08AHUSL: d — o6paseu Ha cmeHoe 60 epems UCNBIMAHULL; 0 - cxema SKcnepumenma

Tabnuya 1. 3nauenus cunvl cocamus, npu KOMoPuIX NPOUCXOOULO paszpyuierie 06pasyoe mamepuana
8 3aB8UCUMOCIU O NOPUCTNOCIU U CPOKOB 2UOPAMAyUU

Iloxka3zaTenan C:xkumaromas cuiia, H
Ilopucrocts,%
2 cyTKH 10 cyTkn 20 cyTkH
M+SD 2890+20 2730+340 2620+80
0 min+max 2870+2900 2430+3100 2510+2700
M=+SD 3570440 3580420 3430450
% min+max 3540+3610 3560+3600 3360+3480
M=+SD 44904340 4360+480 38804260
20 min+max 4110+4750 3840+4770 3560+4200
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Puc. 2. I'pagux senuuun cunbl cocamus, npu KOmMopwix npouc-
Xo0uno paspyuienue 06pazyoé mMamepuand 6 3aeUCUMOCU Om
NnOpUCMOCmu U CpoKo8 2uopamayuu
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Tepmin rigpatauii, noba

Puc. 3. I'paghux senuuun cunvl corcamus, npu KOMopvix npouc-
xooum paspyuterue obpasyos mMamepuania 8 3aeUCUMocmu om
NOpUCMOCmU U CPOKOE8 2Uopamayuu

Tabnuya 2. 3nauenus npedena npouHocmu 00pasya Mamepuaid 6 3asUCUMOCIU OM 8UOA NOPUCTHOCU U CPOKO8 2UOPAMAYUY

IIpenesa npounoctu, MIla
Ilopucrocts, % Iloxa3zaresnn
2 cyTKH 10 cyTkn 20 cyTkH
40 M=+SD 28,9+0,2 27,3£3,4 26,2+0,8
30 M=+SD 35,7+0,4 35,8+0,2 34,3£0,5
20 M=+SD 44,9434 43,6+4,8 38,8+2,6

Kak mokasanu pe3yibrarbl 3KCIIEPUMEHTAIBHBIX UCCIIEN0Ba-
HUIA, TIPOYHOCTH MaTepUala HAMpPSMYIO 3aBUCHT OT €ro MOpH-
CTOCTH, YeM MEHBIIIE TI0p, TEM Kperrde 00pasiibl, O YeM CBHJIE-
TEJILCTBYET MPEJICTABIEHHBIN rpaduk.

Tlo pe3ynsraram UCHBITAHUM PACCUNUTHIBAIIN TIPEIEN IPOYHO-
¢t 00pa3IoB Mo Gpopmyre: a
E (1

e F — BermumHA CHITBI TIPU KOTOPO# TPOMCXONIIO paspy-
meHue obpasua; S — IUIoMIaIb [OMEPEYHOro CedeH s 00pasiia.

Pesynbrarsl pacyetoB npuBeneHsl B Tabnuie 2. CpaBHeHHE
npejiesia IPOYHOCTH 00pa3IOoB Marephaia B 3aBUCHMOCTH OT
MOPUCTOCTH U CPOKOB THJIPATAINH [IPEICTABICHO Ha PHC. 3.

@®opmyra (1) MOKa3bIBAeT, YTO BEIMYUHA TPEJIEa POIHOCTH
00pasifa mpsiIMOTIPOIIOPIHOHAILHO 3aBHCUT OT BEJIMYHHBI CHIIBI,
MPH KOTOPO# MPOMCXOJUT €T0 paspylieHne. IToT (HakT HArTSIHO
oTpaxkaeT rpaduK, IPUBEICHHBII Ha pHC. 2, Te (hopMa KPUBBIX
TOJTHOCTHEO COOTBETCTBYET (DOPME KPUBBIX Pa3pPYIIAIONINX CHIL.

Jlis TpoBepKM HaIW4YUs CTAaTHCTHYECKH 3HAYMMBIX pas-
ouauil Mexay o0pa3maMu ¢ pa3iuYHOW MOPHUCTOCTHIO
MaTepualia Ha KaXXJIOM H3 CPOKOB T'HApPATAMH HPOBEIEH
CpPaBHUTEIBHBIM aHATH3 110 alloCTepHoOpHOMY TecTy JlyH-
KaHa. Pe3ynbTaThl CTaTHCTHYECKOTO aHANN3a IIPHUBEICHEI B
tabnune 3.

[TpoBeneHHBII CpAaBHUTEIBHBIN aHAIHW3 IO aIOCTEPUOP-
HOMY TecTy JlyHKaHa CBHJETEILCTBYET, YTO HCIBITyeMBIe
o0pa3mpl craTucTH4ecku 3HaunMo (Ha yposHe p<0,05) ot-
JUYAIOTCS IPYT OT Jpyra B 3aBHCHMOCTH OT BEIHYHHEI I10-
PHCTOCTH Ha BCEX CPOKaxX I'MJPaTallMd, YTO MOJTBEPIKIACTCS
UX pa3MEeNIeHNEM B OT/EIbHEIX ITOJIMHOXKECTBaX.

[TpoBepky craTHCTHYECKON 3HAYMMOCTH PAa3IUIMH Ipese-
J1a MPOYHOCTH MEXIy 00pa3laMu OJUHAKOBOH MOPUCTOCTH
B 3aBHCHMOCTH OT IPOJODKUTEILHOCTH THAPATalluy MIPOBO-
WA C HMCIOJIb30BAHUEM aloCTEPHOPHOro TecTa JlyHKaHa.
PesynbraTsl Hccae10BaHUS PUBEIEHB! B Tabnue 4.

Tabruya 3. Pezynemamol cpasHumensHo2o aHaiusa no anocmepuopHomy mecmy J[yHKana cpeoHux 3Havenuil npeoenda npouHocmu
06pazyo8 8 3a6UCUMOCIU OM BEIUYUHBL UX NOPUCIOCIU NPU PAZTUYHOU NPOOOINCUMETbHOCTU 2UOPaAMayuul

IIpenea npounoctu, MIla
Cpok rusipaTanuu
Mopucrocts, % 2 cyTKH 10 cyTkn 20 cyTkH
noagMHo:KecTBO A5 a=0,05
1 2 3 1 2 3 1 2 3

40 28,9 27,3 26,2

30 35,7 35,8 343

20 44,9 43,6 38,8

p 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000 1,000
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Tabnuya 4. Pe3ynomamoi cpagnumenbHo20 aHamu3a cpeonux 3HaveHutl npeoeia npouHOCMu Meicoy 0opasyamu
00UHAKOBOU NOPUCMOCIIU 8 3AGUCUMOCIIU O NPOOOIICUMETLHOCIU UOPAMayuu N0 anocmepuopuomy mecmy J[ynkana

IIpenen npoynocTu, MIla
Hopucrocts, %
Cpoxk rupaTanmu, CyTKU 20 30 | 40
MOAMHOKeCTBA 115 ajabda=0,05

1 1 1
20 38,7 343 26,2
10 43,6 35,8 27,3
2 44,9 35,7 28,9
CrarucTuueckas 3HaYMMOCTb, P 0,070 0,759 0,124

IIpoBeneHHOE HCCIENOBAaHME TOKA3al0, YTO XOTS CPEIHUE
3Ha4YEHHs TIpefeNna MPOYHOCTH 00pa3lioB OAMHAKOBOH MOpH-
CTOCTH UMEIOT TE€HJCHIMIO K YMEHBIIEHUIO B 3aBUCHUMOCTH OT
CpOKa MX THApaTalluy, 3TH U3MEHEHHUs HE IPUOOPETAarOT CTaTH-
CTUYECKOM 3HAUMMOCTH JlaXKe MEXKIAYy KpalHUMHM CpOKaMH Ha-
OmrofieHns, O YeM CBUETENBCTBYET pa3MelleHNe MoKa3aTenei
00pasIloB C OMHAKOBOH MOPHUCTOCTHIO B OFHO MOIMHOXECTBO,
YTO MOJATBEPKIAETCS 3HAYEHUSAMH MOKa3aTess CTaTUCTUIECKOM
3HaunMocTH pasnuauii p (0,07; 0,759 u 0,124) nist 06pas3unos ¢
nopuctocthio 20%, 30% u 40%, COOTBETCTBEHHO.

BriBoabl.

1. Ilpenen npoyHocTy 06pa3oB MaTeprata Ha OCHOBE TIOJIU-
JaKTUJA U TpUKadbluidocdara, U3rOTOBIEHHBIX C MOMOIIbIO
3D-nevaTty, HANPSIMYIO 3aBUCHT OT UX MOPUCTOCTH, YEM MEHb-
e 00beM Iop, TeM Kperde 00pasIbl.

2. Tupparanus o06pasuoB B puspactBope B TeueHne 20 cyTok
HE BIIEYET CTATUCTUUECKH 3HAUMMBIX H3MEHEHNH UX MPOYHOCTH
HE3aBUCHMO OT 00beMa MOp, XOTS CpelHHEe 3HAYEHUs Mpesena
MIPOYHOCTH JUISl BCEX HCIBITAHHBIX 00pa31l0B MMEIOT TEHIEH-
U0 K CHIKEHHIO.

JINTEPATYPA

1. brotonb A. SPSS: nckycctBo 00padoTku nHpopManuu. AHa-
JIM3 CTAaTHCTHYECKUX IAaHHBIX M BOCCTAHOBJIEHUE CKPBITBHIX 3a-
koHoMepHocteii: Ilep. ¢ Hem. / Axum brorons, [letep Lledmep.
CII6.: 000 «InaCo¢tIOII», 2005. 608 c.

2. Jertaps BA, 3anenun AB, Kapnunckuit MIO, Kapnnuckas
EJl, Cy66ota UA. DxcriepuMeHTanbHOE UCCIIEA0BAHNE TIPOU-
HOCTH KOCTHOH TKaHH IIOCJIC 3aIlOJHEHHUsSI KOCTHOTO Jnedek-
Ta OMOMMIITAaHTaTaMU TyTomjaacT. Meauuusa u ... 2007; 3-4
(18): 31-35.

3. Kaprmuckuiit MO, Cy66ota MA, Kapnunckas E/l, 3anenun
AB. Mexanuueckue cBOHCTBa MeTa(u3apHOM KOCTH MOCIE 3a-
nonHeHust aedekra uMIuaHTaroM TyTorutact. MequiuHa o ...
2008; 3 (21).

4. Kopxx HA, Paguenxo BA, Knanuenko JIA, Manesimkuna CB.
VMniaHTalMOHHBIE MaTepHaIbl U OCTeoreHe3. Poslb MHAYKINH
U KOHAYKLHMU B ocTeorenese. Opromenus, TPaBMaTOJOTUS H
nporesupoBanue. 2003; (2): 150-15.

5. Ilponan AU, I'pynroBckuit I'X, ITomoB AW, Kapnmuckuii
MIO, Kapnunckas EJl, Cy66ora MA. buomexanudeckoe 000-
CHOBaHHE ONTHMAJIBHOTO COCTAaBA KOMIIO3UTHOTO Marepuasa
JUISL YPECKOXKHOI BepTEOPOINIACTUKH. XUPYPrs MO3BOHOUHH-
ka. 2006; (2): 68-74. DOI: 10.14531/ss2006.2.68-74

6. Pamuenxo BA, Jlenyx HB, Manbnukuna CB, benrye JIM. Brope-
30pOUpyeMble TOMMEpbI B OPTOIEANH 1 TpaBMatonorui. Oprore-
s, TpaBMarosiorus u nporesuposanue. 2006; 3: 116-124.

176

7. Cemuko3o OB. DkcrniepuMeHTaIbHOE 000CHOBAHHE TIPHME-
HEHUs JUIsl KOCTHOM ITACTHKU TTIOPUCTOTO MUHEPAJIOHATIOIHEH-
HOTO KOMIIO3UTA TOJWJIAKTHAA, MOJBEPIHYTOrO0 BO3/ICHCTBHUIO
cBepxkputnueckoit cpexbt CO#32#1. //ABropedepar mucc.
kaug. mea. Hayk 14.00.16 / Cemuko3oB Osner BurambeBnd; -
T'OYBIIO «Poccuiicknii yHUBepCHTET ApY>KObI HAPOIOB». Mo-
ckBa, 2008: 25 c.

8. Tepemenxo BII, Kupunosa UA, Jlapunonos IIM. Marpurpsl-
HOCHTEIIM B TKAHEBOW MH)KEHEPUM KOCTHOW TKaHW. YCIIEXH CO-
BpeMeHHOro ecTecTBo3HaHuA. 2015; (8): 66-70.

9. Filippenko VA, Mezentsev VO, Karpinsky MYu, Karpin-
ska OD. Experimental study of .mechanical properties of
materials in the form of granules and chips for filling bone
defects. Trauma. 2020; 21 (1): 3-30. DOI: 10.22141/1608-
1706.1.21.2020.197795

10. Khvisyuk ON, Pavlov OD, Karpinsky MYu, Karpinska OD.
Calculation of the strength characteristics of a composite ma-
terial based on polylactide, tricalcium phosphate and hydroxy-
apatite. Trauma. 2020; 21 (1): 85-91. DOI: 10.22141/1608-
1706.1.21.2020.197802

11. Kontakis GM, Pagkalos JE, Tosounidis TI, Melissas J, Ka-
tonis P. Bioabsorbable materials in orthopaedics. Acta Orthop.
Belg. 2007; 73: 159-169.

12. Korzh MO, Shidlovsky MS, Makarov VB, Zakhovayko
AA, Tankut OV, Karpinsky My, Karpinskaya OD, Chuprina
DO. An experimental study of the mechanical properties of
polylactide. Trauma. 2019; 20 (6): 5-11. DOI: 10.22141/1608-
1706.6.20.2019.186029

SUMMARY

EXPERIMENTAL STUDY OF THE ULTIMATE
STRENGTH OF SAMPLES OF MATERIAL BASED ON
POLYLACTIDE AND TRICALCIUM PHOSPHATE, PRO-
DUCED BY 3D PRINTING WITH DIFFERENT POROSI-
TIES, DEPENDING ON THE TIME OF HYDRATION

'Pastukh V., 'Pavlov A., 2Karpinsky M., 2Karpinska E.,
3Sova N.

'Kharkiv Medical Academy of Postgraduate Education; °Sy-
tenko Institute of Spine and Joints Pathology of the NAMS of
Ukraine, Kharkiv, Kiev National University of Technology and
Design, Ukraine

The advantage of polylactide-based implants is their rapid and
complete biodegradation, followed by replacement of the defect
with bone tissue. The disadvantage of materials with a high bio-
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degradation rate is their low support ability. The admixture of
ceramic materials increases the strength of the implants and re-
duces the rate of biodegradation. 3D printing technology allows
you to reduce the negative factors of ceramic impurities through
the manufacture of implants of various porosities.

Target. Determine the ultimate strength of a composite mate-
rial based on PLA and TCP, manufactured by 3D printing with
different porosity options, depending on the duration of hydra-
tion.

Were made 9 samples of material with a size of 10x10x10 mm
with different porosity 40%, 30%, 20%. Samples of the material
were hydrated in saline. Strength tests were carried out on days
2, 10, and 20 after hydration, 3 samples of material of each po-
rosity. All samples were tested for compression.

The carried out comparative analysis indicates that the tested
samples are statistically significant (at the level of p <0.05) dif-
fer from each other depending on the value of porosity at all
periods of hydration. Although the average values of the ulti-
mate strength of samples of the same porosity tend to decrease
depending on the period of their hydration, these changes do not
acquire statistical significance even between the extreme periods
of observation. This is confirmed by the values of the indicator
of the statistical significance of the differences p equal to 0.07;
0.759 and 0.124 for specimens with porosity of 20%, 30% and
40%, respectively.

The tensile strength of samples of material based on poly-
lactide and tricalcium phosphate, made using 3D printing, di-
rectly depends on their porosity, the smaller the pore volume,
the stronger the samples. The hydration of the samples in sa-
line solution for 20 days does not entail statistically significant
changes in their strength regardless of the pore volume, although
the average values of the ultimate strength for all tested samples
tend to decrease.

Keywords: polylactide, cancellous bone, tensile strength,
compression, porosity.

PE3IOME

SKCIMEPUMEHTAJILHOE UCCJIEJJOBAHUE TIPEJIE-
JIA MPOYHOCTHU OBPA3IIOB MATEPUAJIA HA OC-
HOBE MOJIMJIAKTHJA Y TPUKAJIBLUADOCDATA,
M3TOTOBJEHHBIX METOJOM 3D-IEYATH C PA3-
HOW TMOPUCTOCTHIO, B 3ABUCUMOCTH OT CPO-
KA THJIPATALIUA

Macryx B.B., ' TlaBios A/, 2Kapmunckuii M.IO.,
*Kapnunckast E.JI., *Cosa H.B.

Xapvroeckas meduyunckas axademusi nOCLeOUnioMHO20 00-
pasosanus; *I'Y «Hncmumym namoio2uu no360HOUHUKA U CY-
cmasos um. npop. M.U. Cumenko HAMH Yxpaunwvry, Xapvros;
SKuesckuil nayuonanbublil yHusepcumenm mexnono2utl u ou3ai-
na, Ykpauna

Texnonorus 3D-neuatu no3BOISAET YMEHBIIUTh HEraTUBHbBIC
(akTOphl KEPAMUYCCKHUX MPUMECECH 3a CUET U3TOTOBJICHUS UM-
IUIAHTATOB Pa3IMYHON HOPUCTOCTH.

Iens uccnea0BaHUs - OMPEACTUTD MPEACT MPOUYHOCTH KOM-
MO3UTHOTO MaTepHaia Ha OCHOBE MOJMIAKTHIA U TPUKAIBIHN-
(docdara, M3roTOBICHHOTO METOOM 3D-eyaru, ¢ pa3TuYHBIMH
BapuaHTaMU NOPUCTOCTHU B 3aBUCUMOCTHU OT IPOAOJIKUTEIIbHO-
CTH ruaparanuu.

Msrotoiieno mo 9 oOpa3uoB Marepuaiga pasMepoMm

© GMN

10x10x10 MM ¢ paznuuHoii nopuctoctbio - 40%, 30%, 20%.
O06pa3ipl MaTepuaia ruapaTupoBany B ¢puspactsope. Vcmbita-
HHS Ha MPOYHOCTH MpoBoauay Ha 2, 10 u 20 cyTku mocie ru-
JpaTanum, mo 3 obpasiia Marepuaia Kaxaou mopucroctu. Bee
06p3.3L[bl HCIIBITAHbI HA CXKATHUEC.

[IpoBeneHHBIH CpaBHUTENIBHBIN aHAIN3 CBUJIETEIbCTBYET,
YTO HCIBITYEeMble 00pa3Lbl cTaTUCTHYECKH 3HaYuMO (p<0,05)
OTJINYAKTCA leyF OT Apyra B 3aBUCUMOCTH OT BEJIMYUHBI I10-
PHUCTOCTH Ha BCEX CPOKAX THApATalliH. XOTs CPEeIHHE 3Haue-
HUS TIpeJiesia IPOYHOCTH 00pa3loB OJMHAKOBOIM MOPHCTOCTH
UMCHOT TCHACHIUIO K YMEHBIICHUIO B 3aBUCUMOCTH OT CpOKa
UX ruaparanuu, 3T U3MCHCHHUSA HE HpHOGpeTa}OT CTaTHUCTHU-
YEeCKO# 3HAUMMOCTH JiaKe Ha KpalHUX CpoKax HaOIIOIeHHUS,
YTO IHOATBEPKAACTCA 3HAYCHHUAMM IIOKa3zaTejisd CTaTUCTUYC-
cKkoit 3HaunmMoctu pasauunii p (0,07; 0,759 u 0,124) st 06-
pasuoB ¢ nopuctocThbio 20%, 30% u 40%, cCOOTBETCTBEHHO.

Ipenen npounocTu o0pa3lOB Marepuana Ha OCHOBE IIO-
JUIAKTHIA U TpUKanbluidocdara, H3rOTOBICHHBIX ¢ TIOMO-
mwpio 3D-nedaru, HaNPsMYIO 3aBUCHUT OT MX HOPHUCTOCTH,
4eM MEHbLIe 00beM Iop, TeM Kpermde obpasubl. [uaparamus
00pasinoB B puzpactBope B TeucHe 20 CyTOK HE BJICUET CTa-
TUCTHYCCKHU 3HAYUMBIX I/l3M6H€HMﬁ UX MMPOYHOCTHU HE3aBUCH-
MO OT 00beMa Mop, HECMOTPS Ha TO, YTO CPEIHHE 3HAYCHHUS
npeacia npodyHoOCTH IJ1sd BCEX UCIBITAHHBIX 06pa3u03 HMCIOT
TEHACHIIUIO K CHUKCHHUIO.
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MOLECULAR CHARACTERISTICS OF THE HETEROGENEITY OF NON-INVASIVE PAPILLARY
UROTHELIAL CARCINOMAS AND THE MARKERS OF THEIR RECURRENCE

Kajaia D., Kochiashvili D., Muzashvili T., Gachechiladze M., Burkadze G.

Thilisi State Medical University, Georgia

Urothelial carcinoma represents the most common type of
bladder cancer (>90%) and is the most frequent malignancy of
the urinary tract [1]. It is the ninth most common cancer around
the world, with the greater incidence in men [1]. Most of the
cases of urothelial carcinoma are non-muscle invasive at the
time of diagnosis [2]. However, in almost 70% of cases the re-
currence is developed within 5 years of operation and 10-20%
of them is present with more advanced, metastatic disease [3].
Therefore, under the similar pathologic staging and grading, the
recurrence and progression of urothelial carcinoma vary signifi-
cantly among individuals, which is attributed to tumor hetero-
geneity [4].

There are four major types of tumor heterogeneity, including
(1) molecular and cellular differences between the same tumors
in different patients (intertumoral heterogeneity), (2) differences
in cancer cell types and/or molecular attributes within one tumor
in a single patient (intratumoral heterogeneity), (3) differences
in between primary and metastatic lesions and/or two metastatic
lesions in one patient (intermetastatic heterogeneity), (4) differ-
ences in cancer cell types and/or molecular attributes in single
metastatic lesion (intrametastatic heterogeneity) [5]. There are
many different levels of tumor heterogeneity in each subtype
and includes heterogeneity at the tissue, cellular and molecular
level [5]. Frequently the morphologic heterogeneity of urothe-
lial carcinomas, reflect their molecular heterogeneity [6]. Pap-
illary urothelial cancers represent the heterogeneous group of
lesions, with three major entities, including papillary urothelial
neoplasms with low malignant potential (PUNLMP), low grade
papillary urothelial carcinomas (LGPUC) and high grade papil-
lary urothelial neoplasms (HGPUC) [7,8]. First one is charac-
terised with relatively low recurrence rate [9]. However, due to
higher tumor heterogeneity predicting the recurrence in patients
with papillary bladder carcinoma is extremely difficult and cur-
rently there are lots of studies ongoing, which are investigating
an additional morphometric, histopathological and immunohis-
tochemical characteristics of papillary urothelial neoplasms.

Sangwan et al. [10], previously showed that mean nuclear
area (MNA) measured by image analysis, as well as high pro-
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liferation index, measured as Ki67 labelling index represent two
independent prognostic factors in patients with papillary uro-
thelial neoplasms [10]. Akkalp et al., investigated the prognos-
tic value of the presence of mitosis in haematoxylin and eosin
stained specimens. They found that recurrent cases were char-
acterised with the presence of >5 mitosis per HPF [11]. In ad-
dition, several studies identified the differential expression of
cytokeratins to be predictive of the recurrence of non-invasive
bladder carcinomas. For example, Jung et al., found that the loss
of CK5/6 represents an independent prognostic factor for dis-
ease recurrence [12]. Jiang et al., also demonstrated the variable
staining pattern of CK20 and CK7, which was corresponding
the expression pattern in matched lymph node metastasis [13].

The aim of our study was to investigate the morphometric,
histopathological and immunohistochemical characteristics
of non-invasive papillary urothelial neoplasms, low and high
grade papillary urothelial carcinomas, including nuclear area,
stromal/parenchymal index, mitotic counts as defined by H&E
and PHH3 staining, as well as proliferation activity, based on
Ki67 labelling index and tumor tissue heterogeneity, based on
the staining of cytokeratin 5, 7 and 20 (CK5, CK7, CK20).

Material and methods. Formalin fixed and paraffin embed-
ded tissue material was retrieved from the Research, Diagnostic
and Teaching Laboratory of Tbilisi State Medical University,
Georgia. Study included altogether 81 tissue samples, divided
into two following histopathological groups: normal urothelial
epithelium (n=10), urothelial papilloma (n=15), urothelial neo-
plasms with low malignant potential (PUNLMP) (n=8), non-
invasive low grade papillary urothelial carcinomas (LGPUC)
(n=29) and non-invasive high grade papillary urothelial carci-
nomas (HGPUC) (n=19). In addition to basic study cohort, we
have analysed 12 cases of relapsed papillary urothelial carcino-
mas (6 LGPUC and 6 HGPUC).

Standard haematoxylin and eosin stained specimens, were
evaluated for the following nuclear features: nuclear area, nucle-
ar perimeter and nuclear circularity using digital image analysis
software QuPath. QuPath employs a machine learning approach,
for significantly distinguishing various morphometric features.



