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Name of Institution:

Institute of MicrobiologyInstitute of MicrobiologyInstitute of MicrobiologyInstitute of Microbiology

Department Belarus Collection of Microorganisms

Address:
Belarus, Minsk, Kuprevich street 2. 

Zip code  220141 

Phone  +375 (17) 267 86 20

Fax +375 (17) 267 47 66

Web site: http://www.mbio.bas-net.by



Institution profile

Institute of Microbiology is active in development
and patenting the documentation packages for
preventive therapeutic preparations, i.e.
Enterobifidin, Bactryl, Bifilac, Bifidobacter and
curative dietetic product Bifibac.

Institute is certified as the Biotechnological Centre
that combines research and pilot-plant productionthat combines research and pilot-plant production
of various products (food additives, bioactive
supplements, probiotics, microbial fertilizers and
plant biological control agents) with marketing
activity to promote sales of microbial products.



Collection of microorganisms, including bifido- and lactic
acid bacteria, was entered by ordinance of the Council of
Ministers of Belarus Republic into State Register of
scientific objects estimated as National asset under formal
designation Belarusian Collection of non-pathogenic
microorganisms (Collection of type and valuable industrial
non-pathogenic microbial cultures, Institute of
microbiology BNAS)

The Lab took participation in international research projects, such as:

� “Maintenance, study and development of Culture Collection of

microorganisms in Armenia, Ukraine and Belarus” (the INTAS grant 93-microorganisms in Armenia, Ukraine and Belarus” (the INTAS grant 93-

3512)

� «Bacterial glycoconjugates in modern healthcare - new extraction

approach for immunostimulants and probiotics» (VISBY-01720/2004)

�«Glycoconjugates from Bifidobacterium in prevention and treatment of

celiac disease» (VISBY - 01147/2007)

� “Freezing of microorganisms - objects of new biotechnologies” funded by

General Secretariat of Funds of basic Research of Belarus and Ukraine (the

grant B07K-024)

�«Research of antigens of microorganisms – probiotics» funded by General

Secretariat of Funds of basic Research of Belarus and Russian Federation

(the grant Х08Р-072/2008)
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�setting up the collection stock of microbial
cultures valuable for various areas of
microbiology and biotechnology;

����replenishing of the fund with type and
reference microbial strains, identification of
bacteria, filamentous fungi and yeasts, studies
on physiology of microorganisms affiliated to
different taxonomic groups;different taxonomic groups;
���� maintaining viability of deposited
microorganisms by long-term conservation
techniques;
���� classifying of information on collection stock
cultures summed up in the respective data bank,
providing expertise on subjects related to
identification, depositing of microbial strains for
patenting procedure, supplying cultures upon
request of the customers.



BasicBasicBasicBasic guidelinesguidelinesguidelinesguidelines forforforfor thethethethe activitiesactivitiesactivitiesactivities ofofofof
BelarusianBelarusianBelarusianBelarusian collectioncollectioncollectioncollection ofofofof nonnonnonnon����pathogenicpathogenicpathogenicpathogenic
microorganismsmicroorganismsmicroorganismsmicroorganisms areareareare isolationisolationisolationisolation ofofofof newnewnewnew microbialmicrobialmicrobialmicrobial
strainsstrainsstrainsstrains fromfromfromfrom naturalnaturalnaturalnatural sourcessourcessourcessources whichwhichwhichwhich areareareare
potentialpotentialpotentialpotential objectsobjectsobjectsobjects forforforfor industrial,industrial,industrial,industrial, agriculturalagriculturalagriculturalagricultural
andandandand environmentalenvironmentalenvironmentalenvironmental biotechnologies,biotechnologies,biotechnologies,biotechnologies, compilingcompilingcompilingcompiling
datadatadatadata bankbankbankbank characterizingcharacterizingcharacterizingcharacterizing propertiespropertiespropertiesproperties ofofofof
bacteria,bacteria,bacteria,bacteria, filamentousfilamentousfilamentousfilamentous fungi,fungi,fungi,fungi, yeastsyeastsyeastsyeasts andandandand
bacteriophages,bacteriophages,bacteriophages,bacteriophages, elaborationelaborationelaborationelaboration ofofofof theoreticaltheoreticaltheoreticaltheoretical andandandand
practicalpracticalpracticalpractical recommendationsrecommendationsrecommendationsrecommendations forforforfor applicationapplicationapplicationapplication ofofofof
industrialindustrialindustrialindustrial strainsstrainsstrainsstrains fromfromfromfrom collectioncollectioncollectioncollection stockstockstockstockindustrialindustrialindustrialindustrial strainsstrainsstrainsstrains fromfromfromfrom collectioncollectioncollectioncollection stockstockstockstock

AAAA promisingpromisingpromisingpromising trendtrendtrendtrend inininin functioningfunctioningfunctioningfunctioning ofofofof thethethethe
collectioncollectioncollectioncollection isisisis introductionintroductionintroductionintroduction ofofofof biochemicalbiochemicalbiochemicalbiochemical
methodsmethodsmethodsmethods forforforfor detectiondetectiondetectiondetection ofofofof phospholipidsphospholipidsphospholipidsphospholipids andandandand
glycolipidsglycolipidsglycolipidsglycolipids asasasas chemotaxonomicchemotaxonomicchemotaxonomicchemotaxonomic markersmarkersmarkersmarkers
andandandand molecularmolecularmolecularmolecular����geneticgeneticgeneticgenetic methodsmethodsmethodsmethods ofofofof
identificationidentificationidentificationidentification ofofofof microorganismsmicroorganismsmicroorganismsmicroorganisms basedbasedbasedbased onononon
16161616SSSS ribosomalribosomalribosomalribosomal RNARNARNARNA genegenegenegene sequencessequencessequencessequences



Valuable industrial microbial strains could be used in:

� manufacturing enzyme
preparations and
ferments ensiling plant
substrates;

� producing preventive-
therapeutic compositions
enhancing immuneenhancing immune
potential in humans and
animals;

� development of biological agents to control plant
pathogens;

� bacterial preparations for degradation of toxic organic
substances and bioremediation of natural and industrial
media



���� thethethethe HeadHeadHeadHead ofofofof thethethethe BelarusianBelarusianBelarusianBelarusian CollectionCollectionCollectionCollection ofofofof
microorganismsmicroorganismsmicroorganismsmicroorganisms

Dr. Galina Novik

� overoveroverover 111166660000 scientificscientificscientificscientific paperspaperspaperspapers
� 5555 NationalNationalNationalNational patentspatentspatentspatents
� waswaswaswas thethethethe teamteamteamteam leaderleaderleaderleader inininin scientificscientificscientificscientific
collaborationcollaborationcollaborationcollaboration withwithwithwith thethethethe internationalinternationalinternationalinternational
projectsprojectsprojectsprojects withwithwithwith thethethethe IITDIITDIITDIITD PAN,PAN,PAN,PAN, LundLundLundLund
University,University,University,University, InstitutesInstitutesInstitutesInstitutes ofofofof RussianRussianRussianRussian andandandandUniversity,University,University,University, InstitutesInstitutesInstitutesInstitutes ofofofof RussianRussianRussianRussian andandandand
UkraineUkraineUkraineUkraine AcademiesAcademiesAcademiesAcademies ofofofof SciencesSciencesSciencesSciences.

Mailing address:

2  Kuprevich str., 220141 Minsk, Republic of Belarus2  Kuprevich str., 220141 Minsk, Republic of Belarus2  Kuprevich str., 220141 Minsk, Republic of Belarus2  Kuprevich str., 220141 Minsk, Republic of Belarus

Tel/Fax

+375 (17) 267 86 20 /+375 (17) 267 47 66+375 (17) 267 86 20 /+375 (17) 267 47 66+375 (17) 267 86 20 /+375 (17) 267 47 66+375 (17) 267 86 20 /+375 (17) 267 47 66
E-mail/web site

galina_novik@mbio.basgalina_novik@mbio.basgalina_novik@mbio.basgalina_novik@mbio.bas����net.bynet.bynet.bynet.by
http://www.mbio.bashttp://www.mbio.bashttp://www.mbio.bashttp://www.mbio.bas����net.bynet.bynet.bynet.by



Polish Partner

Institute of Immunology and Experimental TherapyInstitute of Immunology and Experimental TherapyInstitute of Immunology and Experimental TherapyInstitute of Immunology and Experimental Therapy
Polish Academy of SciencesPolish Academy of SciencesPolish Academy of SciencesPolish Academy of Sciences
Rudolfa Weigla 12Rudolfa Weigla 12Rudolfa Weigla 12Rudolfa Weigla 12
53535353����114 Wroclaw114 Wroclaw114 Wroclaw114 Wroclaw
PolandPolandPolandPoland

Prof. Andrzej Gamian, PhD
071 3709982,  071 3709986, 353,  372071 3709982,  071 3709986, 353,  372

gamian@iitd.pan.wroc.pl

Belarus team has an expertise in isolation and identification of probiotic bacteria
producing bioactive compounds (enzymes, organic acids, extracellular proteins and
polysaccharides). Methodology mastered by the team leader and members: isolation,
purification and assay of biological activity of protein-polysaccharide complexes, glyco-
and phospholipids of probiotic microorganisms and microbial glycoconjugate structure
impact on host immune response
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Academy of Sciences of Belarus, Academy of Sciences of Belarus, Academy of Sciences of Belarus, Academy of Sciences of Belarus, 
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Information on project
Title:

Biologically active compounds of probiotic bacteria Biologically active compounds of probiotic bacteria Biologically active compounds of probiotic bacteria Biologically active compounds of probiotic bacteria 

and their use in biotechnology and medicineand their use in biotechnology and medicineand their use in biotechnology and medicineand their use in biotechnology and medicine

Description:

Major attention is focused on development of bioactiveMajor attention is focused on development of bioactive
preparations and biomaterials on the basis of cells and
cellular components, mainly glycoconjugates, of
probiotic microorganisms. Research is centered on
production of a new class preparations and
biomaterials for medicine possessing high biological
activity.



The effect of different cryoprotective additives: sucrose (10%), lactose (10%), Tween-80
(1%) on survival and retention of acidification activity of bifidobacteria was examined.
No significant differences (p<0.05) in viability of bifidobacteria after rapid
cryopreservation with and without cryoprotectors were observed. Media traditionally
used for the cultivation of bifidobacteria proved to have good cryoprotective properties
and can be used for preservation of these microorganisms without additional
protectors.
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The effect of composition of growth

and freezing media on viability and

stability of metabolic activity of

bifidobacteria during cryopreservation

Medium before freezing 1 day after freezing 14 days after freezing

time (h) рН time (h) рН time (h) рН

MRSC 18 4,29 20 4,60 20 4,56

TGM 18 4,37 - 5,23 - 5,52

TLM 18 4,18 18 4,36 18 4,40

BMY 18 4,20 20 4,52 20 4,58

Growth activity of B. adolescentis 94 BIM in milk after freezing in different media

100

105

bifidobacteria during cryopreservation

with rapid cooling kinetics was

examined. Four different media for

bifidobacteria cultivation, namely

MRS, supplemented with 0.05 g/l L-

cysteine (MRS-C), tryptone-lactose

(TLM), “Bifidobacterium-”,

supplemented with 0.5% yeast extract

(BMY) and thioglycolic (TGM), were

tested. Trypton-lactose medium proved

to be the best for bifidobacteria

cryopreservation.
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Survival of B. adolescentis 94 BIM after
cryopreservation in different media



A novel procedure for the isolation of glycolipids from A novel procedure for the isolation of glycolipids from A novel procedure for the isolation of glycolipids from A novel procedure for the isolation of glycolipids from 

bifidobacteria using supercritical carbon dioxidebifidobacteria using supercritical carbon dioxidebifidobacteria using supercritical carbon dioxidebifidobacteria using supercritical carbon dioxide
ReidReidReidReid hashashashas statedstatedstatedstated thatthatthatthat moremoremoremore detaileddetaileddetaileddetailed researchresearchresearchresearch isisisis necessarynecessarynecessarynecessary totototo

understandunderstandunderstandunderstand whichwhichwhichwhich reactivereactivereactivereactive compoundscompoundscompoundscompounds areareareare obtainedobtainedobtainedobtained fromfromfromfrom probioticprobioticprobioticprobiotic
bacteria,bacteria,bacteria,bacteria, howhowhowhow theytheytheythey actactactact eeee.... gggg.... onononon thethethethe immuneimmuneimmuneimmune system,system,system,system, andandandand whatwhatwhatwhat areareareare theirtheirtheirtheir
mechanismsmechanismsmechanismsmechanisms ofofofof actionactionactionaction ((((2003200320032003)))).... OneOneOneOne ofofofof thethethethe limitinglimitinglimitinglimiting factorsfactorsfactorsfactors hashashashas beenbeenbeenbeen
methodologymethodologymethodologymethodology forforforfor isolationisolationisolationisolation ofofofof purepurepurepure compoundscompoundscompoundscompounds suchsuchsuchsuch asasasas polysaccharidespolysaccharidespolysaccharidespolysaccharides
andandandand glycolipidsglycolipidsglycolipidsglycolipids.... ClassicalClassicalClassicalClassical methodsmethodsmethodsmethods ofofofof purificationpurificationpurificationpurification areareareare veryveryveryvery inefficient,inefficient,inefficient,inefficient,
laborious,laborious,laborious,laborious, produceproduceproduceproduce toxictoxictoxictoxic wastewastewastewaste andandandand givegivegivegive lowlowlowlow yieldsyieldsyieldsyields....

WeWeWeWe havehavehavehave thereforethereforethereforetherefore developeddevelopeddevelopeddeveloped anananan improvedimprovedimprovedimproved methodmethodmethodmethod forforforfor extractionextractionextractionextractionWeWeWeWe havehavehavehave thereforethereforethereforetherefore developeddevelopeddevelopeddeveloped anananan improvedimprovedimprovedimproved methodmethodmethodmethod forforforfor extractionextractionextractionextraction
andandandand purificationpurificationpurificationpurification ofofofof glycolipidsglycolipidsglycolipidsglycolipids,,,, sosososo thatthatthatthat theirtheirtheirtheir immunologicalimmunologicalimmunologicalimmunological propertiespropertiespropertiesproperties
cancancancan bebebebe studiedstudiedstudiedstudied.... IfIfIfIf beneficialbeneficialbeneficialbeneficial effectseffectseffectseffects areareareare discovereddiscovereddiscovereddiscovered itititit couldcouldcouldcould provideprovideprovideprovide
materialmaterialmaterialmaterial forforforfor thethethethe productionproductionproductionproduction ofofofof adjuvantsadjuvantsadjuvantsadjuvants totototo bebebebe usedusedusedused inininin modernmodernmodernmodern healthhealthhealthhealth
carecarecarecare....

SupercriticalSupercriticalSupercriticalSupercritical carboncarboncarboncarbon dioxidedioxidedioxidedioxide (scCO(scCO(scCO(scCO2222)))) extractionextractionextractionextraction isisisis simple,simple,simple,simple, rapid,rapid,rapid,rapid,
nonnonnonnon����flammable,flammable,flammable,flammable, alsoalsoalsoalso inexpensiveinexpensiveinexpensiveinexpensive andandandand environmentallyenvironmentallyenvironmentallyenvironmentally friendlyfriendlyfriendlyfriendly.... TheTheTheThe
solventsolventsolventsolvent capacitycapacitycapacitycapacity ofofofof supercriticalsupercriticalsupercriticalsupercritical carboncarboncarboncarbon dioxidedioxidedioxidedioxide isisisis mainlymainlymainlymainly aaaa functionfunctionfunctionfunction ofofofof
densitydensitydensitydensity andandandand thisthisthisthis inininin turnturnturnturn cancancancan easilyeasilyeasilyeasily bebebebe changedchangedchangedchanged bybybyby varyingvaryingvaryingvarying pressurepressurepressurepressure andandandand
temperaturetemperaturetemperaturetemperature orororor bybybyby additionadditionadditionaddition ofofofof smallsmallsmallsmall amountsamountsamountsamounts ofofofof cocococo����solventssolventssolventssolvents (Francisco(Francisco(Francisco(Francisco
andandandand Dey,Dey,Dey,Dey, 2003200320032003))))....



SchematicSchematicSchematicSchematic diagramdiagramdiagramdiagram ofofofof thethethethe scCOscCOscCOscCO2222 extractionextractionextractionextraction systemsystemsystemsystem
OnlyOnlyOnlyOnly thethethethe extractionextractionextractionextraction vesselvesselvesselvessel 2222 (V(V(V(V2222)))) andandandand cyclonecyclonecyclonecyclone separatorseparatorseparatorseparator 2222 (CS(CS(CS(CS2222)))) ofofofof 50505050 mlmlmlml
volumevolumevolumevolume, werewerewerewere usedusedusedused....



PreparationPreparationPreparationPreparation Component (molar ratio)Component (molar ratio)Component (molar ratio)Component (molar ratio)

GlucoseGlucoseGlucoseGlucose GalactoseGalactoseGalactoseGalactose MannoseMannoseMannoseMannose
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SugarSugarSugarSugar analysisanalysisanalysisanalysis ofofofof polysaccharidespolysaccharidespolysaccharidespolysaccharides
isolatedisolatedisolatedisolated fromfromfromfrom BBBB.... adolescentisadolescentisadolescentisadolescentis 94949494����BIMBIMBIMBIM cellcellcellcell
massmassmassmass (PS(PS(PS(PS����CW)CW)CW)CW) andandandand cultureculturecultureculture supernatantssupernatantssupernatantssupernatants
(PS(PS(PS(PS����SN)SN)SN)SN) beforebeforebeforebefore andandandand afterafterafterafter separationseparationseparationseparation onononon
DEAEDEAEDEAEDEAE����SephadexSephadexSephadexSephadex AAAA����25252525 columncolumncolumncolumn (F(F(F(F1111 andandandand FFFF2222))))

Abbreviations: EL, Eagle medium with lactose;
EM, Eagle medium with mannose; CLY,
casamino acids with lactose and yeast extract
medium; TSB, tryptic soy broth; –, component
not detected

TheTheTheThe glucanglucanglucanglucan typetypetypetype ofofofof polysaccharidepolysaccharidepolysaccharidepolysaccharide
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TheTheTheThe glucanglucanglucanglucan typetypetypetype ofofofof polysaccharidepolysaccharidepolysaccharidepolysaccharide
waswaswaswas producedproducedproducedproduced inininin differentdifferentdifferentdifferent culturalculturalculturalcultural
media,media,media,media, includingincludingincludingincluding syntheticsyntheticsyntheticsynthetic mediummediummediummedium
supplementedsupplementedsupplementedsupplemented withwithwithwith lactoselactoselactoselactose orororor
mannosemannosemannosemannose.... ThisThisThisThis polysaccharidepolysaccharidepolysaccharidepolysaccharide waswaswaswas
alsoalsoalsoalso foundfoundfoundfound inininin PSPSPSPS preparationspreparationspreparationspreparations
isolatedisolatedisolatedisolated fromfromfromfrom cellcellcellcell����freefreefreefree supernatantssupernatantssupernatantssupernatants
afterafterafterafter cultivationcultivationcultivationcultivation ofofofof bacteriabacteriabacteriabacteria inininin ELELELEL
andandandand TSBTSBTSBTSB mediamediamediamedia.... InInInIn casecasecasecase ofofofof PSPSPSPS����SNSNSNSN����EMEMEMEM
andandandand PSPSPSPS����SNSNSNSN����CLYCLYCLYCLY preparations,preparations,preparations,preparations, thethethethe
mainmainmainmain constituentconstituentconstituentconstituent waswaswaswas mannosemannosemannosemannose....
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(b)

QuantitativeQuantitativeQuantitativeQuantitative immunoprecipitationimmunoprecipitationimmunoprecipitationimmunoprecipitation ofofofof thethethethe rabbitrabbitrabbitrabbit serumserumserumserum antiantiantianti����BBBB.... adolescentisadolescentisadolescentisadolescentis 94949494����BIMBIMBIMBIM cellscellscellscells growngrowngrowngrown inininin ELELELEL
mediummediummediummedium withwithwithwith polysaccharidepolysaccharidepolysaccharidepolysaccharide fractionsfractionsfractionsfractions isolatedisolatedisolatedisolated fromfromfromfrom bacterialbacterialbacterialbacterial cellcellcellcell massmassmassmass (a)(a)(a)(a) andandandand fromfromfromfrom cultureculturecultureculture supernatantsupernatantsupernatantsupernatant (b)(b)(b)(b)....

����,,,, PSPSPSPS����CWCWCWCW����ELELELEL;;;;■■■■,,,, PSPSPSPS����CWCWCWCW����EMEMEMEM;;;;▲▲▲▲,,,, PSPSPSPS����CWCWCWCW����TSBTSBTSBTSB;;;;●●●●,,,, PSPSPSPS����CWCWCWCW����CLYCLYCLYCLY;;;; ����,,,, PSPSPSPS����SNSNSNSN����ELELELEL;;;; �,,,, PSPSPSPS����SNSNSNSN����EMEMEMEM;;;; ∆,∆,∆,∆, PSPSPSPS����SNSNSNSN����

TSBTSBTSBTSB;;;;○○○○,,,, PSPSPSPS����SNSNSNSN����CLYCLYCLYCLY

Abbreviations: PS, polysaccharide; CW, cell wall; SN, supernatant; EL, Eagle medium with lactose; EM,
Eagle medium with mannose; CLY, casamino acids with lactose and yeast extract medium; TSB, tryptic soy
broth

ImmuneImmuneImmuneImmune rabbitrabbitrabbitrabbit serumserumserumserum againstagainstagainstagainst wholewholewholewhole bacterialbacterialbacterialbacterial cellscellscellscells reactedreactedreactedreacted predominantlypredominantlypredominantlypredominantly withwithwithwith homologoushomologoushomologoushomologous
polysaccharidepolysaccharidepolysaccharidepolysaccharide butbutbutbut alsoalsoalsoalso withwithwithwith polysaccharidespolysaccharidespolysaccharidespolysaccharides isolatedisolatedisolatedisolated fromfromfromfrom cellscellscellscells culturedculturedculturedcultured inininin differentdifferentdifferentdifferent mediamediamediamedia.... TheTheTheThe factsfactsfactsfacts thatthatthatthat
cellcellcellcell surfacesurfacesurfacesurface PSPSPSPS fromfromfromfrom ELELELEL mediummediummediummedium waswaswaswas moremoremoremore denselydenselydenselydensely branchedbranchedbranchedbranched (ratio(ratio(ratio(ratio ofofofof 4444����substitutedsubstitutedsubstitutedsubstituted totototo 4444,,,,6666����disubstituteddisubstituteddisubstituteddisubstituted GlcGlcGlcGlc
residuesresiduesresiduesresidues waswaswaswas 1111::::1111)))) andandandand moremoremoremore reactivereactivereactivereactive withwithwithwith homologoushomologoushomologoushomologous serumserumserumserum thanthanthanthan PSPSPSPS fromfromfromfrom otherotherotherother mediamediamediamedia ((((4444����substitutedsubstitutedsubstitutedsubstituted totototo 4444,,,,6666����
disubstituteddisubstituteddisubstituteddisubstituted GlcGlcGlcGlc residuesresiduesresiduesresidues inininin ratioratioratioratio 3333::::1111)))) mightmightmightmight bebebebe ofofofof biologicalbiologicalbiologicalbiological relevancerelevancerelevancerelevance....



GlycolipidsGlycolipidsGlycolipidsGlycolipids isolatedisolatedisolatedisolated bybybyby
modifiedmodifiedmodifiedmodified scCOscCOscCOscCO2222 comparedcomparedcomparedcompared totototo
thethethethe organicorganicorganicorganic solventssolventssolventssolvents isolationisolationisolationisolation
methodmethodmethodmethod.... LaneLaneLaneLane 1111,,,, partiallypartiallypartiallypartially
purifiedpurifiedpurifiedpurified lipid,lipid,lipid,lipid, lanelanelanelane 2222,,,,
referencereferencereferencereference glycolipids,glycolipids,glycolipids,glycolipids, laneslaneslaneslanes 3333,,,,
4444,,,, 5555 andandandand 6666,,,, fractionsfractionsfractionsfractions isolatedisolatedisolatedisolated
bybybyby modifiedmodifiedmodifiedmodified scCOscCOscCOscCO2222

Abbreviations: G1 and G2:
major glycolipids.

ByByByBy employingemployingemployingemploying thethethethe newnewnewnew
modificationmodificationmodificationmodification ofofofof scCOscCOscCOscCO2222,,,, thethethethe

G1

G2
G2
G1

modificationmodificationmodificationmodification ofofofof scCOscCOscCOscCO2222,,,, thethethethe
majormajormajormajor glycolipidsglycolipidsglycolipidsglycolipids ofofofof
bifodobacteriabifodobacteriabifodobacteriabifodobacteria cancancancan bebebebe veryveryveryvery
effectivelyeffectivelyeffectivelyeffectively extractedextractedextractedextracted.... SixtySixtySixtySixty mgmgmgmg
ofofofof glycolipidsglycolipidsglycolipidsglycolipids werewerewerewere isolatedisolatedisolatedisolated
fromfromfromfrom 1111gggg ofofofof freezefreezefreezefreeze����drieddrieddrieddried
biomassbiomassbiomassbiomass ((((6666%%%% ofofofof yield)yield)yield)yield).... TLCTLCTLCTLC
analysisanalysisanalysisanalysis ofofofof differentdifferentdifferentdifferent scCOscCOscCOscCO2222
fractionsfractionsfractionsfractions alsoalsoalsoalso showedshowedshowedshowed
predominancepredominancepredominancepredominance ofofofof majormajormajormajor
glycolipidsglycolipidsglycolipidsglycolipids.... SimilarSimilarSimilarSimilar glycolipidsglycolipidsglycolipidsglycolipids
(G(G(G(G1111 andandandand GGGG2222)))) werewerewerewere foundfoundfoundfound inininin thethethethe
partiallypartiallypartiallypartially purifiedpurifiedpurifiedpurified lipidlipidlipidlipid andandandand inininin
thethethethe referencereferencereferencereference fractionsfractionsfractionsfractions....
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ELISAELISAELISAELISA analysisanalysisanalysisanalysis ofofofof isolatedisolatedisolatedisolated glycolipids,glycolipids,glycolipids,glycolipids, usingusingusingusing scCOscCOscCOscCO2222.... AntiAntiAntiAnti����serumserumserumserum waswaswaswas titratedtitratedtitratedtitrated againstagainstagainstagainst

referencereferencereferencereference glycolipidsglycolipidsglycolipidsglycolipids (__(__(__(__����________),),),), thethethethe scCOscCOscCOscCO2222 fractionsfractionsfractionsfractions ((((…………����…………,,,, ________����________,,,, ��������������������������������),),),), obtainedobtainedobtainedobtained atatatat differentdifferentdifferentdifferent
temperaturestemperaturestemperaturestemperatures....

Enzyme linked immunosorbent assay showed that all glycolipid antigens extracted Enzyme linked immunosorbent assay showed that all glycolipid antigens extracted Enzyme linked immunosorbent assay showed that all glycolipid antigens extracted Enzyme linked immunosorbent assay showed that all glycolipid antigens extracted 
by this scCO2 method by this scCO2 method by this scCO2 method by this scCO2 method possess a high level of immunological reactivity.possess a high level of immunological reactivity.possess a high level of immunological reactivity.possess a high level of immunological reactivity. This procedure does This procedure does This procedure does This procedure does 
not change the natural structure of this compound. The new method of glycolipid isolation can not change the natural structure of this compound. The new method of glycolipid isolation can not change the natural structure of this compound. The new method of glycolipid isolation can not change the natural structure of this compound. The new method of glycolipid isolation can 
be scaled up to industrial size. be scaled up to industrial size. be scaled up to industrial size. be scaled up to industrial size. 



ModernModernModernModern achievementsachievementsachievementsachievements inininin developmentdevelopmentdevelopmentdevelopment ofofofof newnewnewnew biomaterialsbiomaterialsbiomaterialsbiomaterials havehavehavehave beenbeenbeenbeen scaledscaledscaledscaled upupupup fromfromfromfrom
experimentalexperimentalexperimentalexperimental levellevellevellevel totototo clinicalclinicalclinicalclinical surgerysurgerysurgerysurgery practicepracticepracticepractice.... BiomatrixBiomatrixBiomatrixBiomatrix representsrepresentsrepresentsrepresents thethethethe complexcomplexcomplexcomplex ofofofof
biologicallybiologicallybiologicallybiologically activeactiveactiveactive substancessubstancessubstancessubstances speciallyspeciallyspeciallyspecially elaboratedelaboratedelaboratedelaborated totototo ensureensureensureensure effectiveeffectiveeffectiveeffective implantimplantimplantimplant integrationintegrationintegrationintegration
withwithwithwith bodybodybodybody tissuestissuestissuestissues.... TheTheTheThe vitalvitalvitalvital criteriacriteriacriteriacriteria ofofofof BiomatrixBiomatrixBiomatrixBiomatrix efficiencyefficiencyefficiencyefficiency areareareare absenceabsenceabsenceabsence ofofofof cellcellcellcell toxicitytoxicitytoxicitytoxicity,,,,
promotionpromotionpromotionpromotion ofofofof adhesionadhesionadhesionadhesion andandandand fixation,fixation,fixation,fixation, proliferationproliferationproliferationproliferation andandandand differentiationdifferentiationdifferentiationdifferentiation ofofofof surfacesurfacesurfacesurface cellscellscellscells,,,, lacklacklacklack
ofofofof inflammatoryinflammatoryinflammatoryinflammatory reactionreactionreactionreaction totototo biomaterialbiomaterialbiomaterialbiomaterial andandandand immuneimmuneimmuneimmune response,response,response,response, evacuationevacuationevacuationevacuation bybybyby commoncommoncommoncommon
metabolicmetabolicmetabolicmetabolic pathwayspathwayspathwayspathways.... BiomatrixesBiomatrixesBiomatrixesBiomatrixes areareareare appliedappliedappliedapplied forforforfor engineeringengineeringengineeringengineering muscular,muscular,muscular,muscular, epithelialepithelialepithelialepithelial andandandand
bonebonebonebone tissuestissuestissuestissues;;;; theytheytheythey containcontaincontaincontain optimaloptimaloptimaloptimal ratiosratiosratiosratios ofofofof adhesiveadhesiveadhesiveadhesive proteins,proteins,proteins,proteins, likelikelikelike collagen,collagen,collagen,collagen, andandandand
glycosaminoglycanglycosaminoglycanglycosaminoglycanglycosaminoglycanssss ,,,, growthgrowthgrowthgrowth factorsfactorsfactorsfactors andandandand otherotherotherother biologicallybiologicallybiologicallybiologically activeactiveactiveactive substancessubstancessubstancessubstances supportingsupportingsupportingsupporting
proliferationproliferationproliferationproliferation andandandand differentiationdifferentiationdifferentiationdifferentiation ofofofof tissuetissuetissuetissue cellscellscellscells....

RESEARCH STRATEGY OF DESIGNING MEDICAL MATERIALS BASED RESEARCH STRATEGY OF DESIGNING MEDICAL MATERIALS BASED RESEARCH STRATEGY OF DESIGNING MEDICAL MATERIALS BASED RESEARCH STRATEGY OF DESIGNING MEDICAL MATERIALS BASED 
ONONONON TITANIC ALLOYS WITH BIOLOGICALLY ACTIVE COATINGTITANIC ALLOYS WITH BIOLOGICALLY ACTIVE COATINGTITANIC ALLOYS WITH BIOLOGICALLY ACTIVE COATINGTITANIC ALLOYS WITH BIOLOGICALLY ACTIVE COATING

proliferationproliferationproliferationproliferation andandandand differentiationdifferentiationdifferentiationdifferentiation ofofofof tissuetissuetissuetissue cellscellscellscells....

«Biomatrix «Biomatrix «Biomatrix «Biomatrix ���� implant»                   implant»                   implant»                   implant»                   
an an an an osteoinductiveosteoinductiveosteoinductiveosteoinductive materialmaterialmaterialmaterial

««««BioimplantBioimplantBioimplantBioimplant» » » » 
an antian antian antian anti����inflammatory inflammatory inflammatory inflammatory 

osteoinductiveosteoinductiveosteoinductiveosteoinductive materialmaterialmaterialmaterial

««««Allomatrix Allomatrix Allomatrix Allomatrix ���� implantimplantimplantimplant» » » » 
an an an an osteoinductiveosteoinductiveosteoinductiveosteoinductive materialmaterialmaterialmaterial based on  based on  based on  based on  

allocollagenallocollagenallocollagenallocollagen

Biomaterials are manufactured in Russia. The form of products: pellets, strips, gels, disks, blocks.Biomaterials are manufactured in Russia. The form of products: pellets, strips, gels, disks, blocks.Biomaterials are manufactured in Russia. The form of products: pellets, strips, gels, disks, blocks.Biomaterials are manufactured in Russia. The form of products: pellets, strips, gels, disks, blocks.



Research on biocompatibility of medical titanic alloys and Research on biocompatibility of medical titanic alloys and Research on biocompatibility of medical titanic alloys and Research on biocompatibility of medical titanic alloys and 
probioticprobioticprobioticprobiotic microorganisms of genus microorganisms of genus microorganisms of genus microorganisms of genus Bifidobacterium Bifidobacterium Bifidobacterium Bifidobacterium 

in vitro in vitro in vitro in vitro experimentsexperimentsexperimentsexperiments

AbsenceAbsenceAbsenceAbsence ofofofof nonspecificnonspecificnonspecificnonspecific toxicitytoxicitytoxicitytoxicity ofofofof studiedstudiedstudiedstudied titanictitanictitanictitanic
alloys,alloys,alloys,alloys, theirtheirtheirtheir biocompatibilitybiocompatibilitybiocompatibilitybiocompatibility withwithwithwith probioticprobioticprobioticprobiotic
microorganismsmicroorganismsmicroorganismsmicroorganisms ofofofof genusgenusgenusgenus Bifidobacterium,Bifidobacterium,Bifidobacterium,Bifidobacterium, andandandand
highhighhighhigh cellcellcellcell adhesionadhesionadhesionadhesion capacitycapacitycapacitycapacity onononon thethethethe surfacesurfacesurfacesurface ofofofof testedtestedtestedtested
materialsmaterialsmaterialsmaterials waswaswaswas establishedestablishedestablishedestablished....



Application of biologically active coating by Application of biologically active coating by Application of biologically active coating by Application of biologically active coating by 
using anaerobic station BUG BOX Musing anaerobic station BUG BOX Musing anaerobic station BUG BOX Musing anaerobic station BUG BOX M



Components of bifidobacteria
influence formation of immune complexes TPO-AAB
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Incubation of TPO with preparations 1, 2, 3  
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Incubation of TPO with bacterial 

polysaccharides before immobilization

Preparation 1 – secretory

polysaccharides and cytosol.

Preparations 2 and 3 - bacterial

membrane components solubilized with

sodiim cholate (2) and triton Х-100 (3)

Control tests did not contain
components of microorganisms at any
stages of the analysis.

Significant deviations from the control
exceeding 15 %

Interraction of TPO with AAB in presence 

of bacterial polysaccharides

glucose mannose polyglucose polymannose
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