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This paper is a part of comprehensive initiative re-
search project of the dental departments of the Higher
State Educational Establishment of Ukraine «Ukrainian
Medical Stomatological Academy»: «Improvement of
orthopedic prevention methods and treatment of sec-
ondary edentulism, pathological abrasion, lesions of
the periodontal tissues and TMJ diseases in adults on
the background of somatic pathology» (state registra-
tion number 0111U004872).

Introduction. The need of population in complete
removable dentures manufacturing is increasing while
taking into account patients who do not use designs
made for them. According to WHO data this group com-
prises from 20% to 26% of the total number of manu-
factured complete removable dentures. In 52% of such
cases the patients complain about unsatisfactory pros-
theses fixation [2,3].

The problem of dentures fixing on toothless jaws has
more than two centuries-old history. But it can’t be con-
sidered completely solved. The new fixation methods
of complete removable dentures are being developed
continuously. The use of magnets for the dentures fixa-
tion has long been known [4,5,10].

Purposeful application of fixation methods with
magnetic adhesion usage enables to achieve required
prostheses resistance in orthopedic treatment of pa-
tients with teeth loss [6,7,8]. In 50-60 years of the last
century magnetic alloys were proposed to apply for
improvement of prostheses fixation, but the small co-
ercitive power and necessity for frequent magnetization
were their disadvantages [1,9].

The aim of the study was to conduct the histologi-
cal research of samarium-cobalt magnets samples to
define the biocompatibility with the oral cavity tissues
when fixing dentures.

Materials and methods. The magnets of samari-
um-cobalt type (Sm2Co17 XGS30) were the objects of
the study included in sanitary-chemical and medico-
biological researches.

The experiment was conducted on 10 white labora-
tory rats weighing 150-200 g. Under general anesthe-
sia, in aseptic conditions the experimental samples of
polymagnets were implanted subcutaneously to the
dorsal area of the rats. Animals were given the overdose
of ether on 7, 14 and 30 days after surgery. Sections
with the thickness of 10-15 um, which were stained with
hematoxylin and eosin were made for morphological
analysis after standard histological processing (fixa-
tion in 10% formalin solution, dehydration in increas-
ing concentrations of ethanol, pouring in paraffin) of
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connective-tissue capsule that has formed around the
implanted material.

The animal welfare and experiments were carried
out in accordance with the provisions of «European
Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes»
(Strasbourg, 1985), «General ethical principles of ani-
mal experimentation» adopted by the First National
Congress on Bioethics (Kyiv, 2001).

The study results and their discussion. Mac-
roscopically all samples around the connective tissue
did not differ in color and structure from the tissues far
from the site of implantation. Connective tissue capsule
was easily detachable from the experimental samples
through their smooth surface.

In 7 days after surgery the immature connective
tissue capsule around the implanted sample was ob-
served. The inner side of the capsule, which is in direct
contact with the polymagnets samples was character-
ized by round cell infiltration (Fig. 1).

The main cellular elements of the capsule were leu-
kocyte and lymphoid elements as well as macrophages,
which were presented in moderate quantity. On the in-
side of the capsule the fibrin clots were revealed. The
young forms of fibroblasts actively producing collagen
began to appear at this stage of research. The micro-
vasculature response to the experimental sample im-
plantation was negligible, the single vessels of small
diameter with normal microcirculation were observed.

In 14 days after surgery the mature and formed
enough connective tissue capsule around the experi-
mental sample was revealed (Fig. 2).

Fig. 1. Histological pattern around the implanted sample in
7 days after surgery. Hematoxylin and eosin X100 stain.
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Fig. 2. Histological pattern around the implanted sample in
14 days after surgery. Hematoxylin and eosin X100 stain.

The main cellular elements of the capsule were fusi-
form fibroblasts that were in the bundles plane of mature
collagenous fibers arranged along the implanted sam-
ple. It should be noted that there is little macrophage
infiltration caused by protective organism response to
the foreign body implantation. The connective tissue
capsule contained single leukocytes and lymphoid el-
ements on the separate sites. The microcirculatory re-
sponse was negligible, as in the previous investigation
period and was characterized by normal microcircula-
tion of single blood vessels.

The thin and mature connective tissue capsule con-
sisting of mature collagen fibers bundles oriented along
the implanted sample and fusiform fibroblasts between
them was observed in 30 days around the implanted
sample (Fig. 3).

The little round cell infiltration, mainly of macro-
phage elements was revealed on the separate sites of
connective tissue capsules. The intensity of the micro-
circulatory response was the same as in the previous
experimental periods.

Conclusion. Thus, the implantation of experimen-
tal samples to the organisms of experimental animals

Fig. 3. Histological pattern around the implanted sample in
30 days after surgery. Hematoxylin and eosin X100 stain.
induced protective-compensatory cellular response of
aseptic inflammation type, which was the normal physi-
ological response of the organism to the foreign body
presence. According to the morphological character-
istics the signs of degenerative changes, tumors and
tissue necrosis of connective tissue capsule and sur-
rounding connective tissue around all implanted sam-
ples were not observed. Considering the low intensity of
the connective tissue cellular response to the implanta-
tion of the experimental samples it can be concluded
that the experimental samples are biocompatible with
the tissues of experimental animals and may be widely

used in medical practice after clinical investigations.

Conducted histological studies showed that the
experimental polymagnets samples are biocompatible
with the tissues of experimental animals and cause neg-
ligible reaction according to aseptic inflammation type
in the site of their implantation.

Prospects for further research. The experimen-
tal study of the effects of samarium-cobalt magnets on
the tooth tissues, namely the enamel and dentin with
removable and fixed dental prosthetics are planned in
future.
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PE3YJILTATU MNCTOJION4YHUX AOCJIIAKEHb 3PA3KIB CAMAPIN-KOBANIBTOBUX MATHITIB

Koponb A., Kunaiin A., Koponb M., Kosak P., Cky0ii I.

Pesiome. MeToto gochnigkeHHst 6yno rictosnoriyHe BMBYEHHS 3pa3kiB caMapili—kobanbTOBMX MarHiTiB 3 MeToo
BGiOCYMICHOCTI 3 TKaHMHaMK MOPOXHUHM poTa npu dikcauii 3HIMHUX NpoTe3iB. O6’ekTamMu JOCNIOKEHHS CIYXUN
3pas3ky MarHitTiB Tuny camapin-kobanst (Sm2co17 Xgs30), ki niggaBanncst CaHiTapHO-XiMIYHMM i MeauKO-
BioNOriYHUM OOCAIAXKEHHAM.

ExcnepumeHT npoeoauBcs Ha 10 6inux nabopaTopHux wypax, Baroto 150-200 r. Mig HAapko3om, B ymMOBax
acenTukuy, Lypam cybkyTanbHO B 061aCTi CMMHM iMNIAHTYBaNu A0CAiAHI 3pasku noniMarHity. TBapmH BUBOAWUIN 3
eKcrnepuMeHTY LLNSAXOM nepeno3yBaHHs edipomHa 7, 14130 moby nicns onepadii. 4ns MmopdooriyHoro aHasnisy nicns
CTaHOAPTHOI ricTonoriyHoi 06pobKM CNOlYHHOTKAHMHHOI Kancynu, sika copmyBanacs A0BKOsa iMMIaHTOBaHOIO
mMaTepiany, 6ynun BUrotToBneHi 3piav ToBLmHo 10-15 MkMm, ki 3abapBntoBany reMaToKCUIIHOM | E03UHOM.

MpoBeaeHi ricToNoriyHi 4OCNIAKEHHA NoKa3anu, Wo AOCNIAHI 3pa3Ky NOiMarHiTie € 6i0CyMiCHMMU 3 TKaHMHAMM
eKCnepMEeHTaNbHVX TBAPVIH | BUKIIMKAIOTb HE3HAYHY 3anasibHy PeakLjitio 3a TUMOM aCeNTUYHOrO 3ananeHHs y MiCLi
ix iMnnanTau,ii.

KniouoBi cnoea: camapin—ko0anbToBi MarHitv, iMnnaHTaLisa, ricToNorivyHi 4OCNIOKEHHS.
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PE3YJILTATbl TMCTOJIOTMYECKUX UCCNIEQOBAHUA OBPA3LIOB CAMAPUIN-KOBAJIBTOBbIX MAT -
HUTOB

Koponb A., Kungnii ., Kopons M., Kozak P., Ckyouii U.

Pesiome. Llenbio nccnenoBaHns sBUNOCh MMCTONIOMMYECKOE N3yYeHne 06pasLioB camapuin-kobansToBbIX Mar-
HWUTOB C LIeJSIbl0 BUOCOBMECTMMOCTW C TKaHSAMW NOIOCTU pTa NP prKcaumm CbeMHbIX NPoTe30B. O6bekTaMu 1Uc-
cnenoBaHns CNyXXunm o6pasubl MarHUToB TUna camapuin-kobanst (Sm2Co17 XGS30), koTopble NoanaBannch ca-
HUTAPHO-XUMUYECKMM U MEOUKO-OMOIOrNMYECKNM UCCNEA0BaAHUAM.

OkcnepuMeHT nposoauncs Ha 10 6enbix nabopaTopHbIX Kpbicax, Becom 150-200 r. Mog Hapko30M, B YC/IOBUSAX
acenTukuy, Kpblicam cyoKyTasibHO B 06/1aCTU CMIMHBLI UMMIAHTMPOBAM ONbITHbIE 06pa3Lupbl NonnMarHuTa. XXMBOTHbIX
BbIBOAMW/IM N3 SKCNEPUMEHTA NyTeM nepeno3npoBkn adupom Ha 7, 14 1 30 cyTkm nocne onepaumn. Ana mopdono-
rMYecKoro aHanm3a nocne CTaHAaPTHOM MMCTONOrM4eckom 06paboTkM COeaUHUTENBHOTKAHHONM Kancybl, KOTopas
cchopmMmpoBanack BOKPYr UMMIAHTMPOBAHHOIO MaTepuana, Obliv N3roToBNeHbl Cpe3bl ToNWwmHoM 10-15 MKMm, KO-
TOpble OKpaLlnBaav reMaToKCUAMHOM 1 303UHOM.

MpoBeaeHHble MMCTONOrnYyeckne NcCcnefoBaHns nokasaaum, YTo OnbiTHbIe 06pa3Lbl MOMMarHUTOB SBASOTCS
ONOCOBMECTUMbIMW C TKAHAMWN 3KCNEPUMEHTaSIbHbIX XUBOTHbIX W BbI3bIBAIOT HE3HAYNTESIbHYIO BOCMANIUTENbHYIO
peakumio Mo TMMNy acenTU4yeCckoro BOCNaseHnsa B MECTE X MMIMIAHTaAUUN.

KnioueBble cnoBa: camapuini—ko6ansToBble MarHUTbl, UMMaHTaums, rmcToNiornyeckme nccnenoBaHms.
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HISTOLOGICAL RESEARCH RESULTS OF SAMARIUM-COBALT MAGNETS SAMPLES

Korol D., Kindij D., Korol M., Kozak R., Skubij I.

Abstract. The problem of dentures fixing on toothless jaws has more than two centuries-old history. But it can’t
be considered completely solved. The new fixation methods of complete removable dentures are being developed
continuously. The use of magnets for the dentures fixation has long been known.

Purposeful application of fixation methods with magnetic adhesion usage enables to achieve required prosthe-
ses resistance in orthopedic treatment of patients with teeth loss. In 50-60 years of the last century magnetic alloys
were proposed to apply for improvement of prostheses fixation, but the small coercitive power and necessity for
frequent magnetization were their disadvantages.

The aim of the study was the histological investigation of samarium-cobalt magnets samples on biocompatibility
with the oral cavity tissues when fixing dentures. The magnet samples of samarium-cobalt type (Sm2Co17 XGS30)
included to sanitary-chemical and medico-biological researches were the objects of the study.

The experiment was conducted on 10 white laboratory rats weighing 150-200 g. Under general anesthesia, in
aseptic conditions the experimental samples of polymagnets were implanted subcutaneously to the dorsal area of
the rats. Animals were given the overdose of ether on 7, 14 and 30 days after surgery. Sections with the thickness
of 10-15 ym, which were stained with hematoxylin and eosin were made for morphological analysis after standard
histological processing of connective tissue capsule that had formed around the implanted material.

Macroscopically all samples around the connective tissue did not differ in color and structure from the tissues
far from the site of implantation. Connective tissue capsule was easily detachable from the experimental samples
through their smooth surface.

Thus, the implantation of experimental samples to the organisms of experimental animals induced protective-
compensatory cellular response of aseptic inflammation type, which was the normal physiological response of the
organism to the foreign body presence. According to the morphological characteristics the signs of degenerative
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changes, tumors and tissue necrosis of connective tissue capsule and surrounding connective tissue around all
implanted samples were not observed.

Considering the low intensity of the connective tissue cellular response to the implantation of the experimental
samples it can be concluded that the experimental samples are biocompatible with the tissues of experimental ani-
mals and may be widely used in medical practice after clinical investigations.

Conducted histological studies showed that the experimental polymagnets samples are biocompatible with the
tissues of experimental animals and cause negligible reaction according to aseptic inflammation type in the site of
their implantation.

Keywords: samarium-cobalt magnets, implants, histological examinations.
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