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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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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
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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
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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
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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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Abstract.

Aim of study: The pathological examination is one of the
longest in the list of medical tests. Most of this time is spent
on preparation for the slide. In addition, part of the chemical
reagents needed for processing is not safe for the environment
and the personal working in the laboratory. The goal of our
project was to develop a new, cost-effective and eco-friendly
tissue processing technology by integrating a new hardware
component - an ultrasound device - into the processing protocol.

Material and methods: 28 experimental protocols were
developed to create a new tissue material processing protocol.
A selected broad panel of tissues was used for each experiment.
168 autopsy tissue samples with a standard set of organs were
used in the examination. Processing was carried out manually
under conditions of ultrasonic treatment (UP200HT). All slides
were stained with hematoxylin-eosin technology. The quality of
the slides was evaluated through 5 points evaluation system by
2 pathologists.

Results: Application of ultrasound technology in the
processing of histological material will: reduce processing
time and number of reagents required for processing; increase
the cost efficiency of processing; remove harmful component
xylene from the processing protocol; better preserve tissue
antigenic structure at the expense of reduced tissue retention
time in reagents.

Conclusions: So, the interdisciplinary use of engineering and
medicine will be of great benefit to both the medical staff and
the environment, as well as to patients (they will receive better
research quality and reduced waiting time for examination
results).

Key words. Processing protocol, Xylene, ultrasonic treatment.

Introduction.

The pathological examination is one of the longest in the list
of medical tests. Most of this time is spent on preparation of
the slide - a one-cell-thick, transparent, stained tissue sample
placed on glass, in which structural changes are diagnosed
by the pathologist as a result of microscopic examination. In
addition, the quality of the slide, together with the qualification
of the pathologist, is the most important factor for the correct
diagnosis, and its preparation consumes a large part of the cost
of this examination in the form of time, reagents and human
resources.

To prepare the thin tissue sections needed for microscopic
examination, it’s necessary to mount the tissue into a special
mounting medium, for which the paraffin medium is widely
used all over the world. This procedure is called processing and
involves the following stages:

1) Dehydration (replacement of water in tissue by addition of the
alcohols with increasing concentration — 70%, 95% and 100%.
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2) Transparency (substituting the alcohols by xylol in the
tissue).

3) Soaking in paraffin (substituting xylol by paraffin).

4) Mounting of the sample in paraffin.

The final result of the tissue processing is sectioning (cutting)
of the block to receive thin tissue sections of up to 3 micrones in
thickness, which is performed by the microtome. The obtained
sections are then stained by different methods.

In its essence, the whole processing process is a way to obtain
a thin, 2-3 micron thickness of the tissue sample, in order to
further stain it, for study and detection of pathological changes
in the transmission light microscope.

One of the components of the processing process, xylene, is
organic representative of a petroleum product, which, like other
organic solvents, is rather dangerous. It belongs to the 3™ class
of compounds. It is a volatile compound and is quite dangerous
for health, especially under conditions of long-term exposure.
Employees of the laboratory are constantly under the influence
of this substance - it impacts them from air inhaled into the
body and from the surface of the skin. Causes irritation of the
skin and mucous membrane of eye and breath system. Modern
laboratories are equipped with powerful exhaust systems,
although this in most cases, it is not enough - due to the volatility
of xylene, it gets into the air and creates a hazard for health of
laboratory workers and environment [1-10].

The goal of our project was to develop a new, cost-effective
and eco-friendly tissue processing technology by integrating a
new hardware component - an ultrasound device - into the tissue
processing protocol.

Functionality and viability of the idea proposed by us were
confirmed by studies

according to which all stages of processing are accelerated
under the conditions of using ultrasound, however, none of
these studies removed any steps from the processing protocol
[1,3-13].

We provide the new solution - the integration of an additional
hardware component (an ultrasound device) in an existing
processing protocol, which is forced mount the paraffin in
the tissue samples. This new solution will not only allow us
to remove from the processing process an aggressive and
harmful substance xylene, as well as significantly reduce the
processing time and cost. Xylene is the most expensive of
the substances necessary for processing. At the same time,
it causes contamination of the paraffin and increases its cost.
Through this new protocol reducing the cost of the processing
process at the expense of the cost of the xylene used and at
about 2/3 the cost of the paraffin used for this process. Beside
that, it should be noted that the eco-friendly component of this
protocol includes not only removal of the harmful substance -
xylene from the protocol, but significantly reducing the amount
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of paraffin by about 2/3 used in this process. This also no less
important, because after impregnation tissue with xylene, in
order to remove it from the tissue and replace it with paraffin,
it is necessary to pass the tissue through at least 3 paraffins, in
order to completely expel xylene from the tissue and replace it
with paraffin. As the result of this process, the first and second
paraffins are contaminated with xylene and already become
harmful to the environment. On the other hand, paraffin itself is
not an aggressive and harmful compound, but it is not subject to
recycling, so reducing its consumption will significantly reduce
the pressure of harmful effects on the environment.

Materials and Methods.

A non-personalized study was performed. The -current
material of the Histological Examination Division of the
Medical Examination Department of the Levan Samkharauli
National Forensics Bureau was used for the research. An
individual classifier was developed, and all materials were
coded. 28 experimental protocols were developed to create a
new tissue material processing protocol. A selected broad panel
of tissues was used for each experiment. 168 autopsy tissue
samples with a standard set of organs (brain, heart, lung, liver,
kidney, spleen) taken post mortally within 4-10 hours, were
used in the examination. Processing was carried out manually
under conditions of ultrasonic treatment of the material (UST-
UltraSonic Treatment). For ultrasonic treatment was used
ultrasound device UP200HT. There was carried out control
for each experiment through standard processing. All slides
were stained with standard hematoxylin-eosin technology. In
addition, various histochemical (histochemical stain techniques:
alcian blue, perls, van-gieson) and immunohistochemical studies
(THC markers: CKS8, vimentin, ki67) was conducted on the
materials of successful experiments. Experiments were visually
documented by creating a database of microphotographs of
slides. The quality of the slides was evaluated through 5 points
evaluation system of cutting/staining/visualization components,
according to a standard scheme, by 2 pathologists, based on
which the final protocol was developed. The best result was
considered to be the experimental protocol, which resulted in
a slides identical to that obtained with the standard protocol,
although it turned out that in 10% of cases we obtained a better
slides then by standard protocol.

Quantitative data retrieved in the study was treated by
Pearson’s and Spearmen’s correlation and X2 test. Statistical
analysis of acquired quantitative data was performed by use
of SPSS V.23.0 program. The confidence interval of 95% was
considered as statistically significant.

Results.

Based on the results obtained after the evaluation of the quality
of the slides, experimental protocol N A20 was considered the
best. There was no lack of transparency with tissue samples
obtained by new processing protocol, so there was no need to
modify the standard staining protocols. In all experimental slides
stained by standard protocols, the transparency of the quality
required for histomorphological research by transmission light
microscopy was fully achieved (Figures 1-2).
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Figure 1. Histological speciments, HEX200: a) brain, b) heart, c)
lung, d) liver e) kidney, f) spleen.
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Figure 2. Histological speciments: a/b/c) lung, IHC: a) ck8/18X100,
b) vimentinX200, c) ki67X400; d) spleen, perlsX100; e) heart, van
giesonX200, f) lung, alcian blueX100.

New tissue processing protocol:

1) buffered formalin-60 min, 2) alcohol 70%-60 min, 3)
alcohol 96%-30 min with sonification (UST), 4) alcohol 96%-
30 min with sonification (UST), 5) alcohol 96% -30 min with
sonification (UST), 6) alcohol 100%-30 min with sonification
(UST), 7) paraffin-90 min with interval sonification 60 min (20
min (UST)/10 min).

The perspective of improving the quality of the slides itself
is also important - modern delicate technologies imply the
maintenance of stable membranes due to the need to study the
antigenic structure in the process of tissue processing. Especially
in the case of tumor pathologists - for the purpose of developing
effective treatment regimens for patients and planning post-
operative management. Due to the fact that the delay time of
the tissue in the reagents to be carried out is technically reduced
- the antigenic structure of the tissues will most likely be better
preserved.

So, by using ultrasound-combine tissue processing protocol
we achieved next results:

+ reduction of processing time.

* reduction of the number of reagents required for processing.

* increasing the cost efficiency of processing.

» removal of harmful component xylene from the processing
protocol.

* better preservation of tissue antigenic structure at the expense
of reduced tissue retention time in reagents.

The pathological examination is mandatory in the conditions
of all surgical medical manipulations, therefore the development



of this technology finds a wide response in the pathology labs
of the whole world. This fast, cheap and eco-friendly method
of tissue samples processing will be beneficial for any clinic or
research center due to its high cost-effectiveness.

Conclusion.

The new tissue material processing protocol is significantly
different from the standard one, namely:

* The duration of the new protocol is 5.5 hours instead of 12.5
hours of standard protocol.

» The number of reagents in the processing battery is 7 instead
of 12 of standard protocol.

* Xylene was removed from the processing process.

* Removing xylene resulted in a 3-fold reduction of paraffin.

Due to the removal of xylene from the processing process,
paraffin is no longer polluted and is consumed almost completely
without loss, which is no less important, because although
paraffin itself is not an aggressive and harmful compound,
but it is not subject to recycling, so reducing its consumption
will significantly reduce the pressure of harmful effects on the
environment. In addition, the cost-effectiveness of the new
protocol is much higher by 27.5%, than the standard one.

So, the interdisciplinary use of engineering and medicine will
be of great benefit to both the medical staff and the environment,
as well as to patients (they will receive better research quality
and reduced waiting time for examination results).

Project was supported by Shota Rustaveli National Science
Foundation of Georgia (SRNSFG) - scientific grant STEM-22-2527.
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Pesrome

IIpnvmeHenne  yJbTPa3sBYKOBOH  TEXHOJOIHH
00paldoTKe rHCTOJIOrNYECKOr0 MaTepHaJia

I'. Bypkanze, H. Knxannmsuim, T. My3amsuimn.

Hayuonanvnoe 6w0opo cyoebnoii sxcnepmuser um. Jlesana
Camxapaynu

Henr wuccaenoBanms: Ilatonoruueckoe oOcieIoBaHHE
SIBJISIETCSI OTHUM W3 CaMbIX JUIMHHBIX B CIIMCKE MEIUIIMHCKHUX
TecTOB. boJbIas 4acTh ATOro BpeMEHH YXOUT Ha TIOATOTOBKY
npenapara. Kpome Toro, yacth XHUMHYECKHX pEarcHTOB,
HEOOXOAUMBIX JUIi O0pabOTKM TKaHe#d, He Oe3omacHa
JUISL  OKpY)KaloIlleH cpeapl M IepcoHana, paboTaromero B
nabopaTopuy.

Llenpro Hamero mpoekTa Obuta pa3paboTKa  HOBOW,
9KOHOMHYECKH 3(P(EKTHBHOW M 3KOJOTHYHON TEXHOJIOTHH
00paboTKM TKaHEeW MyTeM WHTErpaluy HOBOTO amlapaTHOTO
KOMITOHEHTa - YJIBTPa3ByKOBOT'O YCTPOWCTBAa - B HPOTOKOJI
TIPOBOJIKH.

Matepuansl #  MeTOAbL: 28  HDKCHEPUMEHTANBHBIX
MIPOTOKOJIOB  OBUIM  pa3pabOTaHBl ISl  CO3/aHHMS HOBOTO
MIPOTOKOJIA MPOBOAKHM TKAaHEBOro MaTepwana. [ Kaxmoro
9KCIIEPUMEHTa HCIOJIB30BaJIM BHIOPAHHYIO HIMPOKYIO MaHEeNlb
TKaHel. B uccieoBanny ucnonp3oBaiu 168 00pas3loB TKaHH
MOJYYEHHBIX I10CJIE BCKPBITHS CO CTaHJapTHBIM HaboOpOM
opraHoB. OOpaOOTKy MNpOBOAMIM BpPYYHYIO B YCIOBHSX
yinbTpa3BykoBoit o6padotku (UP200HT). Bce mnpemnapara
CTEKJa OKpAIIMBAJHM I10 TEXHOJOTUH TI'eMaTOKCHIMH-303HH.
KavecTBO cnaiioB OIEHUBAIH C TIOMOIIBIO CHCTEMBI OLICHKH 5
0aJJ10B 2 TaTOJI0r0aHATOMA.

Pesyabrarsl: [IpyMeHeHHE YIBTPa3BYKOBOH TEXHOJIOTHH
nmpu 00paboTKe THCTOJIOTHYECKOTO MaTepHana MO3BOJUT:
COKpAaTUTb BpeMs O00pabOTKM U KOJMYECTBO PEarcHToB,
HEOOXOAMMBIX JUIsS MPOBOJAKH; IOBBIIICHHE SKOHOMHYECKOU
3¢ (QEKTUBHOCTH MPOBOAKH; YAAJIEHUE BPEJAHOTO KOMIIOHEHTA
KCWJIONIa W3 TIPOTOKOJIa MPOBOAKH; YJIYy4YIIEHHE COXpaHCHHMs
TKaHEBOM AaHTHUICHHOW CTPYKTYpBHl 3a CYET COKpAaIIEeHHS
BpPEMEHH YJIepKaHUs TKAHHU B pearcHrax.
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https://www.google.com/search?sca_esv=718ef8e26346b19d&rlz=1C1GCEU_en-GBGE1119GE1119&q=%D0%BF%D0%BE%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%BD%D1%8B%D1%85&spell=1&sa=X&ved=2ahUKEwjmzYzXvceJAxUlRPEDHUGeB-IQkeECKAB6BAgKEAE

BeiBoabI: Taxum o0pazom, MEXUCIUILTMHAPHOE
UCIIOJIb30BaHNE MH)KEHEPHU U MEIUIMHBI IIPUHECET OOJIBIIYIO
MOJIb3y KaK MEIUIMHCKOMY INEepCOHAly, TaK M OKpY’Karomen
cpefie, a Takke MalueHTaM (OHM MOoJydaT Jydllee KauecTBO
HCCIIEIOBAaHUM M COKPATUTCS BpeMs OXHJAHHS pPe3yJbTaToB
o0crnetoBaHmMs).

IIpoexT ObLT MoaxepxkaH HaydHbIM rpantom STEM-22-
2527 HannonaabHoro HayyHoro ¢onaa I'pysuu um. Illota

PycraBenn.

KnaioueBble  cjoBa: TPOTOKON  NPOBOJAKH,  KCHJIOIN,
yIBTpa3ByKoBast 00paboTKa.

reziume

ultrabgeriTi teqnologiis gamoyeneba histologiuri masalis

procesirebaSi

g. burkaZe, n. kikaliSvili, T. muzaSvili

levan samxaraulis saxelobis sasamarTlo eqspertizis erovauli
biuro

kvlevis mizani: paTologanatomiuri gamokvleva erT-erTi
yvelaze xangrZlivia samedicino diagnostikuli gamokvlevebis
nusxaSi. am drois umetesi nawili xmardeba preparatis
damzadebis teqnikur dros, amasTan qimiuri reaqtivebis
nawili, romelic gamoiyeneba masalis damuSavebisas ar aris
usafrTxo garemosTvis da laboratoriis TanamSromlebisTvis.
Cveni proeqtis mizani iyo gsovilovani masalis procesingis
axali, ekologiurad sufTa teqnologiis SemuSaveba procesingis
protokolSi aparaturuli komponentis - ultrabgeriTi mowyobilobis
integrirebiT.
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masala da meTodebi: SemuSavda gsovilovani masalis
procesingis 28 eqsperimentuli protokoli. egsperimentisTvis
gamoyenebul igna 168 gsovilovani nimuSi - autopsiuli masala
organoTa standartuli nakrebiT. gsovilovani masalis gatareba
ganxorcielda manualuri reJimiT ultrabgeriTi damuSavebis
pirobebSi aparatiT UP200HT. preparatebi SeRebil igna
hematogsilin-eozinis meTodiT. warmatebul eqsperimetis
preparatebi  damatebiT SeRebil igna histogimiuri da
imunohistoqimiuri teqnologiiT. preparatebis xarisxis Sefaseba
ganxorcielda 5 baliani sistemiT 2 paTologanatomis mier.
Sedegebi: ultrabgeriTi teqnologiis gamoyeneba histologiuri
masalis

procesirebaSi amcirebs procesingis dros da reaqtivebis
raodenobas, Sesabamisad izrdeba procesingis xarjTefeqturoba.
amasTan, reaqtivebSi qsovilis dayovnebis drois Semcirebis

gamo SesaZlebelia ukeT iqnes SenarCunebuli gsovilis
antigenuri struqtura.
daskvnebi: inJineriisa da medicinis interdisciplinuri

gamoyeneba sargebels moutans rogorc samedicino personals,
aseve garemos da pacientebs, romlebic miiReben kvlevis
ukeTes xarisxs da kvlevis Sedegebis molodinis Semcirebul
dros.

proeqti ganxorcielda SoTa rusTavelis saqarTvelos
erovnuli samecniero fondis samecniero grantis STEM-22-
2527 mxardaWeriT.

sakvanZo sityvebi: procesingi, gsiloli, ultrabgeriTi aparati.
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