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Dr. Dmitry Bulgin
appliescelli based technologies - - - - . .

fieldof: L.

-Reconstructiventistry . . . . ..

-Traumatology& Orthopeadics = . . . . .

-Vascularn(angiology Medicine = . . . . .

-Wound Care

-SportsMedicine.



The main research interest. . . . . .
The development of methods to . . .
acceleratéhe healingorocessesf - - -
tissues. e

tissue ananetabolicengineering-to - -
enableregenerative medicine. = | | .

Biologicalapproaches for = .
maintainingg he humanos -
performancandcapabilitiean the = =
face ofharshaccidentconditions- - - -




The research results and clinicabutcomes have been presented conferences
(as a speaker):

TheFirst Symposiunof Yangmingand Nagasakiniversities NagasakiJapan,November29, 2004.

The Internationabymposiunm«Young ScientistfOrganizingNagasakBymposiunof InternationalConsortium
for MedicalCare ofHibakushaandRadiationLife Science, NagasakiJapan.March 7-8, 2005

RussiarAmericanConferencen Hematology SaintPetersburgRussia June 2123, 2006.
InternationalScientificConferencen Stem Cells TechnologieBloscow Russia May 30-31, 2007.
lIl -rd Congres®f RussiarPathologisSociety SamaraRussig May 27-30, 2009.

InternationalScientificSymposium A St e dmbilical CordBloodand Placenta in Regenerative
Me d i c Ljubljana,Slovenig May 27, 2011.

2012eCMXIII ConferenceBoneFixation Repair& RegenerationfocusCMF, Spine TraumaVet), Davos
Switzerland, June 24i 26, 2012.

5% ViennaBiomaterialsymposiumViennaUniversity of TechnologyVienna Austria, November19i 21,
2012.

UAE International DentaConferenc& Arab DentalExhibitionAEEDC, Dubai UAE, February 5-7, 2013.

1stInternationalCongres®f PlasticSurgery- Fellowsin Science Ljubljana,Slovenia Septemberl8i 21, -
2013

Bredentgroup days SKY Meeting 2014, Berl@ermany, May 22- 24, 2014.



The researchresults and clinical outcomeshave beenpublished:

PodtchekoA, TakakuraS, Bulgin D, NambaH, SaenkoV, OhtsuruA, YamashtaS. Differ role of JNK and p38 kinasein ionizihg *
radiationinducedthyroid cell radio-sensitization The International Symposium<Young ScientistsOrganizing NagasakiSymposiunof *
InternationalConsortiumfor Medical Care of Hibakushaand RadiationLife Science, Abstractsp.13, 2005 .

PodtchekaAlexei, Bulgin Dmitry , TakakuraOsamu,NambaHiroyuki, OhtsuruAkira, SaenkoVladimir, YamashitaShunichi Inhibition ,
of c-JunNH2-TerminalKinaseand Thyroid Cell TerminalGrowth Arrest Folia EndocrinologicaJaponica Volume 81, Numberl, 2005 |
p. 139

Bulgin Dmitry , PodtchekoAlexei, TakakuraShu MitsutakeNorisatg NambaHiroyuki, SaenkoVladimir, OhtsuruAkira, Rogounovitch’
Tatiana Palonalryna, and YamashitaShunichi Selective Pharmacologidnhibition of c-Jun NH2-Terminal Kinase Radiosensitize$
Thyroid AnaplasticCancerCell Linesvia Inductionof TerminalGrowthArrest Thyroid: Volume 16, Number3, 2006 p. 217-224.

Bulgin Dmitry, Hodzic Enes,KomljenovicBlitva Danijela Advancedand ProspectiveTechnologiedor PotentialUsein Craniofacial.
TissuesRegeneratioy StemCellsandGrowth Factors Journal of Craniofacial Surgery January2011- Volume22 - Issuel i .pp. 342 ,
348

Bulgin Dmitry, Hodzic Enes AutologousBone Marrow-Derived MononuclearCells CombinedWith b-Tricalcium Phosphaté bTC'P) X
for Maxillary Bone Augmentationin ImplantationProceduresJournal of Craniofacial Surgery. November2012- Volume 23- Issue6 - -
pp. 17281732 il e

Bulgin Dmitry . Prospectivelechnologiesn Dental TissuesRegenerationJournal of Oral Hygiene & Health: June2013- Voelumel- +
Issue2 - pp.1-2.

Bulgin Dmitry , Irha Ernst Hodzic Enes,NemecBoris. Autologousbonemarrowderivedmononuclearcells combinedwith b-tricalcium |
phosphateand absorbableatelocollagenfor a treatmentof aneurysmalbone cyst of the humerusin child. Journal of Biomaterials
Applicatios SeptembeR013- Volume 28 - Issue3- pp. 343-353[Epubaheadof print 2012Jun12].

Bulgin Dmitry , Vrabic Erik, Hodzic Enes Autologousbonemarrowderivedmononucleacells-enrichedfat transplantatiorin breast”
augmentation evaluation of clinical outcomesand aestheticresults in a 30-yearold female Case Reportsin Surgery 2013 *

20132013782069 doi: 10.11552013782069 Epub2013Aug 19.



ProspectiveTechnologies
In Dental Tissues Regeneration

Interestin applicationsfor dentaltissuesregeneratiorcontinuesto increasasclinically =~

relevantmethodsalternativeto traditionaltreatments
Dentaltissuesngineerings anopportunitythatdentistrycannotafford to miss

Recentprogressn the studiesof molecularbasisof tooth developmentadult stemcell = - -
biology,andregenerationvill providefundamentaknowledgefor that § SUEY S

Theimpactof dentaltissuesngineeringextenddeyondclinical practice

Dental tissuesengineeringcould not have advancedo the current stagewithout the. . .
iIncorporation of interdisciplinary skill sets of stem cell biology, bioengineering, * -

polymerchemistrymechanicaéngineeringrobotics,etc

Thus, dental tissues engineering and regenerativedental medicine are integral® * -
component®f regenerativenedicine

Citation: Bulgin D (2013) Prospective Technologies in Dental Tis®eggeneration.
Oral HygHealth1: €102.d0i:10.4172/23320702.1000e102



Replacingmissing - - :

bone or adding mass: - .




An implant needs a critical mass of bone surrounding it in- - -
order to bind to it and deliver sufficient strength and |
stability .






A large variety of graft materials have been = .
used for maxillary and mandibular atrophy to- - - -
fill bone defects Bl
- AUTOGENOUS

- HOMOGENOUS (allograft)

- HETEROGENEOUS (xenograft)

- SYNTHETIC (predominantly
osteacconductive substitutes.




Bone-graft materials usually have one or more
components: v

OSTEOCONDUCTIVE
MATRIX , which acts as
scaffold to new bone gro

OSTEOINDUCTIVE
PROTEINS, which suppot
mitogenesis of
undifferentiated cells

B

/,t 4

OSTEOGENIC CELLS,
which are capable of
forming bone in the
appropriate environment



takenfrom the saméndividual) as theigolds t a n. d a r
material for thaeconstructiorof osseouslefects. ‘

deliveraphysiologically- - -
optimizedcombinationof -
osteogenic cells and . . .
growth factors in a
. mineralizedscaffold

autological bonefragment from posterior iliac crest



at the donor site. .. ...



The autologous
application of human
bone marrow cells
which are not expanded
ex Vvivo has medicaolegal
advantages in clinical
applications.



Defectrepair and boneingrowth, maturation, and . . . . . .
modeling are celkmediatedprocesses Faltodui

afterthe application omixedcell populationdrom bone
marrow.



GROWTH
FACTORS

Bone marrow derived
mononuclearcells
(BMMN(CS) secretemany

ihand representa potential

autologousgratft for bone
regenerationmn

Growth factors that enceuragethe formatiom of new bonelhave
beenidentified and applied to heal bonedefectaround medical
and dental implants andwithout implant placement.






The extracellular matrix of bone has beenlescribedas a .



Synthetic bone replacement materials are
osteoconductivescaffolds that encourage the -
growth of new boneby appositionfrom adjacent - -
bonesurfacesr from boneforming cells

After sufficient bonehasgrown throughout
the defectsite, the scaffoldno longerplays
arole in the reparativeprocessand, ideally;
IS resorbed



These materials are made frgalcium salts

- CALCIUMISULFATEL

- CALCIUMICARBONATEL

- CALCIUMIPHOSPHATE:

- BIOACTIVE GLASSES CONTAINING. CALCIUMOXIRE) I

Highly biocompatible materials with retention of the natural. -~ - -
porous trabeculation, architecture, and natural mineral content. - .
- closest components of humanancellousbone. it

. - - s :v 4 4'..'I ‘
HUMAN BONERE e B RCALCIUM SALT



The class ofcalcium phosphatebone
replacements is composed:

- porous/tricalcium phosphat@ds-TCP)
- densehhydroxyapati{&iA)

- porousiHAthat has retained the structure of - -

coral (the exoskeleton of which has been chemically converted
In full or in part, from calcium carbonate into HA)

- biphasicrmixture of TCRand /HA



Recently highly pure poroustricalcium phosphate( 9CP) - - - - -

represents a very interesting practical tool for bone regeneration -

b-TCP is biocompatible porous material, new bone formation takes place along the surf:
in their micropores.

The open and
interconnected porosity
of b-TCP allows body
fluids to circulate
throughout its entire
extent.

The range of pore sizes
encourages tissue
ingrowth

b-TCP shows resorbable | | | IEEEITREREECE
characters during bone Scanning electron micrographof highly pure porousb-TCP: * °

regeneration, and can be (&) Macrostructurénasa macrodiameteof 0.5 1.5 mm, -

completely substituted for(b) microporesof 100 400em, varioussizeof microporesareseen. . .

the bone tissue after
stimulation of bone
formation.



Thehigh heatof sinteringproducesa material thatannotbereshapedo fit intoa * * -
bonedefect(i.e. if in block form) and isnonresoerbable

Hydroxyapatitas a brittle materialwith low fractureresistance

Hydroxyapatiteis biocompatible osteoconductiveand bioactive(i.e. it develos a
direct adherenbondwith bone)



Biphasic calcium phosphateproductswhich - - -
containhydroxyapatite andb-TCP in various . .

ratiosareaimedat theprovisionof a bone = =
graftingmaterial which isableto degrade - - - * -

within aphysiologicallyoptimizedtime frame- - -
while providingsomemeasuref mechanical . . .
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Scanning electron micrograph of porous atelocollagensponge:
(@) macrostructure
(b)  microporesof 50 500em, varioussizeof microporesareseen
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It haslarge poresthat permit cellular entry and is degradedin vivo.

These characteristics suggestthat this material may be a good candidate for useas -
scaffolding for implantation of cells ;



[ Biocompatibility ]
A

[ Mechanical Strength ]

[ Biodegradability

[ Dimensional Stability

[ Bioabsorbability ]4

Biochemically inert J '
An Ideal Tissue

P[ Porosity ]
engineering scaffold

[ Sterlisable ]< ’[ Low cost ]

[ Easily available Good shelf-life ]

Bioerodability

{ Non-teratogenic ] [  / ] [ Bioresorbablity ]
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Mormal tissue cell attrition.

Differentiated ‘ Circulating stem
‘ cells elaborate cells target

new matrix to damaged tissue
"‘s regenerate

host tissue

,_
stem a
\ Local signals

direct cells to
differentiate into
appropriate tissue-
specific cell types

Intrinsic Tissue
Regeneration
Process

-’

Cells deposit
matrix through a
specific adhesion
mechanism
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Recently, the transplantation of autogenous
BMMNCs combinedwith synthetic grafting 2
materials has beennaugurated and introduced as
a clinical procedure in oral andmaxillofacial »

surgery.




To date there Ihashheemno graftimatesialwhich - -
can beregarded.as completelysatisfactory

My experience\withifreshlyiisolated:autolegeusdone -
marrow derived mononuclear cellsccombined with
synthetic biphasiccalciumphesphate€eramic and
absorbableatelocollagenfor augmentation of the
extremely atrophic maxilla and mandible iisipresented.

The techniques are based on stimulation of natural events ) g
continuously present in living bone, that Is, the process of bone
remodeling and offering botbsteoinductiorandosteoconductive
features.



Casespreakdown
Preoperativeradiological evaluation

A 57-year-old man.

PanoramicX-ray imagebeforeaugmentation =
procedureghorizontaland vertical augmentatlon, -
left maxillary sinudifting).

A 48-year-old man. i

PanoramicX-ray imagebeforeaugmentation . - . . .
procedureghorizontaland vertical augmentation). * -




Materials and methods Ppatients

Maxillary bone augmentatiowith theaim of embeddingmplanté |
was performed undereepsedationn three healthyatientswith - - - -

advanceditroply of the alveolar bone ahaxilla.

TABLE 1. Case Breakdown

Implant Maxillary Bone Number of
Placement Site in Augmentation Implants in
Case Age Gender Maxillary Bone Method Maxillary Bone
| 57 Male Left upper 1, 3, 6 Horzontal and vertical 5

Right upper 3, 6 augmeniation
Left maxillary sinus
lifting
2 46 Female Leftupper2, 3,5, 6 Horizontal and vertical 8
Right upper 2, 3, 6 augmentation
Left and nght maxillary
sinus lifting
3 45 Male Left upper 2, 4, 6 Hornzontal and vertical 4
Right upper 6 augmentation




Bone marrow derived mononuclear cells - ::

preparation: EERRE

(a) thebone marrovharvestingrom posterioriliac crest

(b) collectionof bone marrow in plastcbag

(c) the bonemarrow processing bysingCell SeparatiorbystemSEPAX S100 - - -

(d) qualitativeassessmemf BMMNCs populationby haematoxylimndeosin™ * *
cytologicalstaining(magnification x400).



Freshly isolatedautologousBMMNCSs in - |
combination with synthetic biphasic - -

calcium phosphateceramic

excesdluid volumewasremovedusingfiltration andlow- - -
gradevacuum



......

Micro- andmacroporositymagnification 25x) nanostructure(magnification1000x)

A60% hydroxyapatite(HA)

A40 % R-tricalcium phosphate(3-TCP)



Surgical grafting and dental implantsprocedures = =

Maxillary bone augmentatiowith simultaneous |mplants placement

.....

.....

A, Maxillary bone augmemtation site preparation. | Y2 :
B, Implants placement.

C, Sinus filled bysynthetic biphasic calciumiphaesphateeramic combined with BMMNCS
D, Surgicalsitesareclosingwith silk non-absorbablesutures



A, Alveolar crestincisionatthe beginningof theboneaugmentation

procedure B, The plannedmaxillary bone augmentatiorsite with advanced * -
atrophy C, Sinus lift procedure window preparationand sinus membrane . .
elevation D, The BMMNCs and Ossceranmano® mixture grafting The graft
materialisolationfrom the soft tissuedy membrane



Approximately 7 months later,
theaugmenteanaxilla.

A, Embedding of the implantation material into the augmented maxilla. . . . . .

(7 months after augmentation procedure).

.....

the date ofimplants placement

C, Histological condition of graft tissue 7 months after augmentation procedure..
Hematoxylinand eosin stain method. Original magnification x200.



Patient S. L., 46y. 0., female(Case 2)

Advanced Maxillary Atrophy in 10 monthsafter augmentation
beforeaugmentation reopening for revision of implant integration °



Patient S. L., 46Yy. 0., female(Case 2)

24 months offollow-up




Favorable bone bonding was seen in the embedded -

Implantation material in all of the cases . ‘.
A 57-yearold man. A 46-yearold woman. A 48-yearold man. e

approximately 12.months.
the upper structures were
mounted. =

......
......
......
......
......
......
......
......

Sincedental implant . . .
o | placement, patients have-

pertimplanthealth . . . .
(no bleeding on probing) -

A, Before augmentation procedure.
B, At one month after operation
C, At twelve months after operation.



Radiological evaluation ofhealing period

The panoramicradiographicimaging was taken at 1 and 12 months after .
operationto evaluatethe extentof reconstructiorat graftedsitesby usingx-ray
ImageanalysisPlanmec&®omexissoftware(Planmecay, Helsinki, Finland). .

TABLE 2. Graft Tissue Increasing Height (Millimeters) and Bone
Augmentation Rate (%)

Bone Augmentation

Case Number The Original Rate From Original
and Side Bone Height at In In Bone Height
{Righi/1efi) the Graft Site 1 Month 12 Months to 12 Months
Case 1 Rt 9.2 19.7 19.4 52.57

Case 1 Lt 6.2 18.4 17.0 63.52

Case 2 Rt 4.0 17.4 15.2 7368

Case 2 Lt 3.0 16.5 14.4 79.16

Case 3 Rt 3.2 14.1 12.7 74 .80

Case 3Lt 4.3 14.2 13.1 67.17

~Mean QD}II‘}H (2.35) 1671 (225) 153 (2.53) 68 48 0759y .

. -

The mean increasing height of the graft site was 16.7 mm Atmonth and 15.3 mm °
at 12 months; e
that is, the height ofthe graft site showed approximately 8.4% reductiorfrom 1 to
12 months




Isolation of synthetic biphasic
phosphate ceramic by absorbable atelocollagen:
membranefrom the oral cavity.
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Diagnose Advanced o s faad
Maxillanyvandi Mandibularr- - - - - -
Atrophy;. boneresorbtion =~ "




......

calcium phosphateceramicby = =
absorbableatelocollagen - - - - - -

membranefromtheoral - - . . .

cavity

......



After a recovery period of
approximately 12 months
the upper structures were mounted.



Patient E. F., 59 y. 0., female v s e ® u .

Diagnose Advanced R i
Maxillanyvandi Mandibulare . . . L
Atrophy,, boneresorbtion 0
Parodontosisgum recession.

------
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Window preparation and sinusmembraneslevation ¢ 1 o B
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