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2. The use of nanocrystalline hydroxyapatite in treating purulent- inflammatory diseases of the lower extremities
associated with chronic venous insufficiency

Pedepar:

1. Incepraujifina po60Ta IPUCBIYEHA PO3BSI3aHHIO OJHOTO i3 aKTyaJbHUX MUTaHb Xipyprii, a came MiABULLEHHS
e€(EeKTUBHOCTI JIiKyBaHHSI XBOPHMX 3 TPOIYHNMM BUPA3KaMU HIDKHIX KiHIiBOK Ha TJIi XDOHIYHOI BEHO3HOI
HEJIOCTAaTHOCTI, 32 paXyHOK pO3pOOKY HOBOi METOAMKY MicleBoi caHallii, ne3iHToKcHKallii Ta IPUCKOPEHHS
IIPOLIECIB PAHOBOT'O 3arOEHHY, LIJIIXOM JOCIIIKEHHS BIIACTUBOCTEN HAHOKPUCTAJIIYHOTO IIPOKCUAIIATUTY B
YMOBaxX €KCIIEpMMEHTY Ha 6iJIuX Lypax Ta KiHiYyHOi anpobaliii anaTuT nosiimepHoi ApeHy04oi OB'SI3KU A0 CKIaay
SIKOI BXOZSITh TIPOKCHAIIATUT, aJbliHaT, XiTO3aH 3 JOL4ABaHHSIM OKCUAY LIMHKY. 3a pe3yJbTaTaMu
€KCIIEPMMEHTAJILHOIO AOCJiIpKEHHS IPOBEIEHOr0 Ha 55 6i1Kx 1ypax NigTBepIyKeHi aHTubakTepiaabHi,
[IPOTU3aMNasbHi Ta COPOLINHO- Ne3IHTOKCUKALIiliHi BJIaCTUBOCTI rifpokcuanartury. 1o nano MOXIUBICTb po3poouTu
Ta CTBOPUTH alaTUT MOJIIMEPHY IPEHYIOUY IOB'SI3KY, SIKa ITPeJCTaBIsie COOO0I0 albriHaT — XiTO3aHOBUH IMOPUCTUN

KapKac Ha OCHOBI HAHOCTPYKTYPOBAHOTO TiZJPOKCUANIATUTY Ta 3aIIPONIOHYBATU METOIVKY ii BUKOPUCTAHHS. Y SIKOCTI



6i0aKTHMBHOTO JIiIKyBaJIbHOTO areHTa [0 rilpOKCUANATUTY JOAAHO OKCUJL LIMHKY, SIKW BUSBIISIE IPOTUMIKPOOHI
BJIACTUBOCTI Ta Hafla€ MaTepiayy 0JaTKOBOI MeXaHi4YHOI MiltHOCTi. KoMno3uTHI MaTepiany Ha OCHOBI
HAaHOKPHUCTAJIIYHOIO TiJPOKCUANIATUTY 3 JOJaBaHHIM [IMHKY MalOTh BUPaXX€Hi COPOLifiHI BJaCTUBOCTI, NpUTaMaHHi
rigpodinbHUM Ta rifpooOHUM COPOEHTAM, 110 A€ MOXKJIUBICTb €()EKTUBHO BUKOPUCTOBYBATH iX B 000x (pazax
PaHOBOTrO 3aTO€HHSI, IPOSBJISAIOTh AHTUOAKTEPiaIbHY Ail0, IPUCKOPIOIOTH IpoJlidepatito GpibpodiacTis Ta
NIO3UTUBHO BIUIMBAIOTh HA (DAKTOP POCTY CYyJMHHOTO €HZ0Tei10. HaBeJeHe CTBOpIOE yMOBH [1J11 BUJATIEHHS
HEXUTTE3NATHUX TKAaHUH, IPUTHIYEHHS iHpeKii, cCTUMyJIsLii penapaTUBHUX NPOLIECIB Ta emniTesisallii, IK HacJigoK
3MEHILIEHHA TEPMiHiB JIiKyBaHHS. B OCHOBY nucepralii IOKJIaJeHO aHasli3 pe3yabTaTiB JiKyBaHH: 110 XBopux 3
TpodivyHMMU BMpa3KaMu BEHO3HOI'O I'€He3y Yy BifiseHHi cyguHHOi Xipyprii CymcbKoi 0671acHOI KiHiYHO] JTikapHi B
nepion 2019 - 2021 pokiB. 3 MeTOI0 OLiHKY €(PEKTUBHOCTI IIPOBEAEHOTO JIiIKyBaHHS XBOPi OyJIM PO3IO/ileH] Ha [1Bi
rpynu. B ocHOBHY rpyIy BXOJANJIO 57 XBOPUX, SIKUM IIPOBOJMJIN JIIKyBaHHS 32 3alIPOIIOHOBAHOI0 HAMU METOLMKOIO
0€e3 BUKOPUCTaHHS aHTU6IOTUKIB. B OCHOBI JIiKyBaHHS 6yJ10 MiclieBe 3aCTOCYBaHHS allaTUT [OJiIMEPHOI IPEHYI0UO]
NOB'sI3KU. ['pyIly NOPiBHSIHHS CKilanu 53 XBOPUX, SIKi JIIKyBaIMCS 3TiJHO peKOMEHAllisM 3aTBEPAKeHUM Acolliallieto
CYIUHHUX XipypriB YKpaiHM Ta KJIiHIYHMMU IPOTOKOJIaMU 3aTBepkKeHnMn Hakazom MO3 Ykpainu Nol1422 Bif,
29.12.2016 poKy, SIKi BKJII04anu: Gpaedb0NpOTEKTOPHI MTpernapary, pO34YMHN aHTUCENTHKIB $Ki 3aCTOCOBYBAJIMCS
MiCLIeBO, aHTUOIOTUKY BPaXOBYIOUX iHTEHCUBHICTb IHIMHO — 3alajJIbHUX MPOLECIB y AiNsIHI BUpa3Ku. XBopi 060x
TPyIl OTPUMYBaJIM KOMIPECIiNHY Teparnito. OCHOBHUMH KJIiHIYHUMU Ta J1ab0OPAaTOPHUMU [TOKa3HUKAMU, Ha SIKUX
aKLIEHTYBaJIM yBary Ipy BUBYEHHI 3aroeHHs TPOoQpidHOi BUPa3Ku Oy/M: iHTEHCUBHICTD 3aM1ajIbHOTO IIPOLIECY
(BupasHicTh 607ILOBUX BiIYyTTiB, HAOPSIK, rinepemisi), 3MiHa KOHTaMiHallii BUPa3KOBOTro Ae(eKTy, 1osBa
rpaHyJIsILiHOI TKAaHMHY, [10YaTOK emniTesizauii. ¥ nepii 6 — 7 1i6 sikyBaHHS, 3aJ1€XKHO Bifl iIHTEHCUBHOCTI
KOHTaMiHallii BUpa3KOoBOi [I0BEPxHi Ta IJIOILi paHOBOTO Ae(EKTY BiiMiuanocs: 3MEHIIEeHHS iIHTEHCUBHOCTI
3anajbHOrO MPOLECy, OYMILEHHS PAHOBOI IOBEPXHI Bif FHIHO — (iOpMHHMX HallapyBaHb TA aKTHBALlis POCTY
rpaHyJISLiHOI TKAaHMHY, 110 CIIPHUSJIO 3arO€HHIO0 TPOodivHOI BUpa3Ku. BpaxoByoun oTpUMaHi pesyibTaTu
IOCTiI)KeHb BBAYKAEMO, 1110 BUKOPUCTAaHHS HAHOKPUCTAJIIYHOTO TiJPOKCUATIATUTY SIK 6a30BOi CKJIa[J0BOi allaTUT
NOJIIMEPHOI APEHYI0YOI IIOB'I3KM IIPY JIiIKyBaHHI TPO(QIYHMX BUPA30K HIDKHIX KiHILIIBOK Ha TJli XPOHIYHOI BEHO3HOI
HEeJ0CTaTHOCTI 1ie e(PeKTUBHUIA, TPOCTUI Y BUKOPUCTAHHI Ta 6e3MeYHnil MeTog, JiikyBaHHS. BincyTHicTb
HEOOXiJIHOCTI y 3aCTOCYBaHHI aHTUOIOTUKIB MiTKPECIII0I0Th €KOHOMIUHY JOIIiJIbHICTh 3alIpOIIOHOBAHOI HAMU

METOIMKU.

2. The dissertation aims to solve one of the topical issues of surgery - improving the effectiveness of treatment of
patients with trophic ulcers of the lower extremities associated with chronic venous insufficiency by developing a
new method of local rehabilitation, detoxification, and acceleration of wound healing processes through studying
the properties of nanocrystalline hydroxyapatite in an experiment on white rats and clinical testing of apatite
polymer drainage dressing, which includes hydroxyapatite, alginate, chitosan, and zinc oxide. An experimental
study on 55 white rats has confirmed the antibacterial, anti- inflammatory, and sorption-detoxification properties
of hydroxyapatite. This made it possible to develop and create an apatite polymer drainage dressing, which is an
alginate-chitosan porous scaffold based on nanostructured hydroxyapatite, and propose a method for its use. As a
bioactive therapeutic agent, zinc oxide is added to hydroxyapatite, which exhibits antimicrobial properties and
gives the material additional mechanical strength. Composite materials based on nanocrystalline hydroxyapatite
with the addition of zinc have pronounced sorption properties inherent in hydrophilic and hydrophobic sorbents.
Therefore, they can be effectively used in both phases of wound healing, have an antibacterial effect, accelerate
fibroblast proliferation, and positively impact a vascular endothelial growth factor. The above creates conditions
for removing nonviable tissues, suppressing infection, and stimulating reparative processes and epithelialization,
thus reducing the duration of treatment. The dissertation is based on the analysis of the results of the treatment of
110 patients with trophic ulcers of venous origin in the Department of Vascular Surgery of the Sumy Regional
Clinical Hospital in 2019-2021. Patients were divided into two groups to assess the effectiveness of the treatment.
The treatment group included 57 patients treated according to our proposed method without using antibiotics.
The treatment was based on the topical application of apatite polymer drainage dressing. The comparison group
consisted of 53 patients who were treated according to the recommendations approved by the Association of



Vascular Surgeons of Ukraine and clinical protocols approved by the Order of the Ministry of Health of Ukraine No.
1422 as of December 29, 2016, which included: phleboprotective drugs, antiseptic solutions that were applied
topically, antibiotics taking into account the intensity of purulent-inflammatory processes in the ulcer area.
Patients in both groups received compression therapy. The main clinical and laboratory indicators when studying
the healing of trophic ulcers were the intensity of the inflammatory process (severity of pain, edema, hyperemia),
changes in the contamination of the ulcer defect, the appearance of granulation tissue, and the beginning of
epithelialization. In the first 6-7 days of treatment, depending on the intensity of contamination of the ulcerative
surface and the area of the wound defect, there was a decrease in the intensity of the inflammatory process,
cleaning the wound surface from purulent-fibrin layers and activation of granulation tissue growth, which
contributed to the healing of trophic ulcers. Taking into account the research results, we believe that the use of
nanocrystalline hydroxyapatite as the basic component of apatite polymer drainage dressing in the treatment of
trophic ulcers of the lower extremities associated with chronic venous insufficiency is an effective, easy-to-use
and safe treatment method. The absence of the need for the use of antibiotics emphasizes the economic feasibility
of our proposed method.
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