BIOMEDICAL TECHNOLOGY AND MEDICAL INSTRUMENTATION

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
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Fig. 2. X-ray photograph of the patient before operation (a)
and after operation (b)
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BIOMEAWNYHI TEXHOJ10ri, MEAUYHE OBJIAQHAHHSI TA IHCTPYMEHTU

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.
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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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