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Korpa Heob6xoamumo socctaHasauBatb TMO?

[lpu TpenaHauum yepena, nocnae BbIMNOJIHEHUA KPAaHNOTOMUN

BCKpbiBaeTcss TMO, yTobbl NONYYUTL AOCTYN K FOJIOBHOMY MO3TY. \
[Mocne BbINONHEHUA OCHOBHOrO 3Tana onepauuu, TMO gonrkHa bbiTb

repmeTusnpoBaHa.
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Kakmmu KauectBamu
AoMKeH obnapaatb naeanbHbit 3ameHutenb TMO?

Co3paBaTb NpPo4HbIN husnyeckum dapbep
BoooHenpoHuuaembim

He BbI3biBaTb agre3unto

[omkeH 6bITb nerkum B obpatleHnn

* nutenbHoe BpemMsA coxXpaHATb 3PPEeKTUBHOCTb

[omkeH 6bITb abcopbupyemMbim
[omxeH ObITb 6e30nMacHbIM ANNTENBHOE BPEMS

BbITb MHTErPUpPYyEeMbIM C OKPYXaKOLWUMU TKAHAMMU
NHTerpuposaTb ¢ okpyxatouwen TMO
Asnarca nnatdopmon ang knetok TMO

BbITb 6e30MacHbIM

He ObITb TOKCUYHbBIM

BbITb rMnoannepreHHbIM

He yBennumBaTtb pUCK pasBUTUA MHEKLMNOHHbLIX OCITOXXHEHUN
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Ahstract

o —
\3 Buibpate Asik ¥ Objective: Biomimetic design will significantly improve growth and regeneration of dural cells and tissue
Translator disclaimer

for better repairing effects and fewer complications in repairing the native dura. This study designed a

nevel composite, biomimetic substitute based on the characteristics of native dura extracellular matrix.

Methods and results: This substitute is expectad to rapidly induce cell adhesion, migration, and fast
regeneration of neotissue, The material characteristics (contact angle, surface charge, and zeta potential
were evaluated), in vitro biological characteristics (cell stretch, connections between cells, cell proliferation)
and invivo tissue regeneration capability of this substitute were evaluated, compared to those of collagen
dura substitute, the mostly used dura substitute. The results showed that the surface properties of this
composite substitute were more biomimetic to native extracellular matrix than collagen substitute did,
together with better cytocompatibility, tissue ingrowth, and necangiogenesis. This composite substitute
further demonstrated in clinical case study its ideal repair effect with no CSF leakage or other adverse

reactions.

Conclusion: In conclusion, the new biomimetic composite substitute provides alternative substitute for

dura repairing.

Keywords: Dural substitute, compasite substitute, collagen substitute, tissue regeneration
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[locTXXeHue — KOMMO3UTHbIU maTepuan HOBOro TMna

NeoDura™ aBnsetca BbICOKOTEXHOJ/IOTMYHbIM BMOMUMMETUYECKMM
KOMMNO3UTHbIM abcopbmnpyembim 3amenntenem TMO
Npou3BeAeHHbIM N3 HAHOBOJIOKOH NOIMMEpPA MOIOYHON KUCNOTbI
N HAHOBOIOKOH M3 XenaTuHa. :

Porcine
Gelatin —

p\PLE

I e der pRancy

€ €

PLLA= Poly L Lactic Acid
Monun-L-mono4Hana kncnota (PLLA) npeactasnaeT cobon CUHTETUYECKUN,
bnocoBmecTumbii, Bropasnaraembin NONMep.
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HoBbih maTepuan

[loKa3zaHHaa 6e3onacHOCTb U 3dPEKTUBHOCTb

PLLA

OpobpeHHbIn FDA
BuocosmecTMmbIn
fMapodobHbIN

Buoaerpaanpyembin n abcopbupyemolii

TAaBLE 1. A grear deal of published literature is available wihich details the biocompatibility af PLA in various applica-

tiis, Sefected avticles ave organized by varions clinical applications in the fable below

Tissue Type

Conclusions

References

PLA and Tissue Reactions

PLA is biocompatible with soft tissues,

3.6,10,12,17,26,43,53,55

PL% and Human Orthopedic
Procedures

PLA is biocompatible when used in orthopedic proce-
dures in Humans.

40,41 ,42 44

PLA and Animal Orthopedic PLA is biocompatible when wsed in orthopedic proce- 24,33

Procedures dures in Animals.

PLA and Bone Healing FPLA is biocompatible with bone tissue and does not 44 49
adversely affect bone healing.

PLA and Marrow Cells (Osteocytes) | PLA is biocompatible with bone marrow cells. 18,32 34

PLA and Craniofacial Bone Healing | PLA is biocompatible with craniofacial bone tissue and | 629
does not adversely affect craniofacial bone healing.

PLA and Mandibular Bone Healing | FLA is biocompatible with mandibular bone tissue and | 4,49.50
does not adversely affect mandibular bone healing.

PLA and Pericdontal Bone Healing | PLA is biocompatible with perodontal bone tissue and | 8,10,39
does not adversely affect periodontal bone healing.

PLA and Femoral Bone Healing PLA is biocompatible with femoral bone tissue and 53,54,55

does not adversely affect femoral bone healing,

PLA and Dural Tissue

FLA is biocompatible with dural tissue.

23,30,31,35,57

Spinal Cord and Schwann Cell PLA is biocompatible with spinal cord and spinal cord 16
Biocompatibility Schwann cells,
Effect of Lactic Acid on Brain The cerebrospinal fluid is capable of buffering up te 4 | 22,2537
Tissue, CSF and pH times the anticipated amount of lactic acid with no

change in pH. Brain tissue is biocompatible with PLA
PLA and Nerve Tissues FLA is biocompatible with peripheral nerves. 37,3845
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HoBbi maTepuan

J[loKa3zaHHaa 6e3onacHoOCTb U 3GPEKTUBHOCTb

Porcine Gelatin | /Joka3aHHaa 6MoOCOBMECTUMOCTb U
bbICTpan pereHepaums.

THE USE OF GELFOAM FILM AS A
DURAL SUBSTITUTE
PRELIMINARY REPORT

WALTER G. SCHEUERMAN, M.D., FRANCISCO PACHECO, M.D.,
avp ROBERT A, GROFF, M.D.

Harrison Department of Surgieal Researeh, School of Medivine, University of Pennsylvania, '
and Department of Neuwrosurgery, Graduate Hospital, University of Pennasyleania,
Philadelphia
From the foregoing experimental and clinical data, it has been shown
that gelfoam film is an effective dural substitute. It prevents adhesions from
developing between the dura and cortex with practically no tissue reaction.
The fact that the film is absorbed m about 80 to 90 days overcomes the dis-
advantage to all foreign material. The ease of handling and its low cost per-

mits a wide use as compared to fibrin film, yet it has all the advantages of
the latter.
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TonwmnHa n xaoTu4HaA NPOCTPaHCTBEHHaA
OpueHTauMnA BOZIOKOH maTepuana NOJAHOCTbIO COOTBETCTBYIOT
CTPYKTYPHbIM OCOBEHHOCTAM NPUPOAHOMN
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NeoDura™ Native Dura
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bbicTpoe n npocTtoe npumeHeHue
[NoawmeBaHne wan Annankauma

NeoDura™ morkeT 6bITb nogwmnTa no nepumeTpy aAedekra kK TMO

I MOXKET ObITb NMPUMEHEHAa NyTeEM annankauun, Tam rage HeT
BO3MOXHOCTU NOALLUNTDb.

NeoDura™ asnserca BOAOHENPOHUL,AEMOM.

NMoagwusBaHue

Annamnkauua
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CooTseTcTBUE )
Bonee markas mn 6bonee ynobHasn .

NeoDura™, nocne 3amaumBaHuA B pM3.pacTBope, CTAHOBUTCA NPO3PaAYHOM
N KPOBEHOCHbIE COCYAbl MOTYT ObITb YETKO BU3YaIM3UPOBAHHbI.
NeoDura™ 6onee markaa n 6onee yaobHasa yem nckyccteeHHada TMO B

KOHTPOJIbHOW rpynne.

NeoDura™ KoHTpoO/sibHaA rpynna

www.medprin.com .



YCTOMUUBOCTD K pa3pbiBam

Markada, Ho npo4Haa TMO

AHaTOoMMYyecKoe uccnegoBaHme UckycctBeHHbIX TMO mn3 pasiinvyHbIX MaTepmnanos
yepes 2,4 u 12 Hegenb nocne UMmnNaHTaunn. PesynbtaTbl 4EMOHCTPUPYIOT

BbICOKYIO MeXaHU4YecKyt npoyHocTtb NeoDura™.,
16

14 -

12

104

—&— NeoDura
—e— Collagen substitute

(N) ypbuans ajisual wnwixep

2W AW 12W

Implantation Time
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YCTOMUYMBOCTDb K pa3pbiBam
Masarkaa, Ho npo4Haa TMO

NeoDura™ mexaHuuyecku 6onee npouHasn, yem TMO B KOHTPO/IbHOWM
rpynne, rae suaHbl cnabble mecra.

6} MEDPRIN www.medprin.com



[NpoTBOCNae4YHaA aKTUBHOCTb

dusnyecknin bapbep mexkay TKaHbo FOJI0BHOrO MO3ra M KOCTAMM Yepena
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CnocobcTeyeT 6bICTPOU pereHepaunm
NmutupyeT CTPYKTYpY HaTypanbHon TMO

MukKpocTpyKTtypa NeoDura™ noxoxka Ha MUKPOCTPYKTYpPY
yenoseyeckon TMO.

Neodura™

Native Dura

ECM: Extracellular Matrix

www.medprin.com .



CnocobcteyeT 6bICTPOU pereHepaunm
OI'ITI/IMM3I/1pOBaHa AONAa NHTerpauunmn TKaHen B UMNANaHT

TpexmepHasa CTPYKTypa obecneymBaeT BPpeMEHHbIN KapKac Ansa pocta knetok TMO.

CTBO/10BbIE KNETKU, 3acenatowme matpukc NeoDura™, akTMBHee 1 bbicTpee nepexogAaT

B COCTOAHWNE nponmcbepau,mm, Yyem KJ1ETKU TOTro e Bnaga, HaHeCeHHble Ha
Ko/11areHoBble aHa/10ru.

Synthetic substitute 4|

Collagen substitute

www.medprin.com .



Mopaeprkmnsaet 6bICTPYIO pereHepauum

OI'ITVlMVI3l/|pOBaHO ANA NHTerpaumumn TKQHEN B UMNNAHT

Yepes3 6 mecaueB nocne umnaantaumm, NeoDura™ 6bina abcopbmuposaHa co
CKOPOCTblO CpaBHMMOW ¢ nponundepaunen ¢GuUbPOUNTOB U OTIOKEHME
KonnareHa. Yepe3 rog nocne MMNAAHTAUMM BHOBb (POPMUpPOBAIach
npoussogHaa TMO, a NeoDura nonHocTblo abcopbupoBanace.

500 pm

d:'? MEDPRIN waww.medprin.com .



[ ocTynHbl pa3inuHble pa3mepbil
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NeoDura™ 6uommmeTyecCKUM KOMNO3UTHbIU 6M0Aerpa,qupyennbla@"m '
3amMmeHuTeNb TBEPA0U MO3rosom 060/104KHU

HOBOrO NOKOJIEHMA NPOU3BOACTBA

KomnaHun MedPrin Biotech GmbH (FepmaHus)

MuWKpOCTPYKTYypa Mmatepuarna nonHOCTbIO MOBTOPAET MUKPOCTPYKTYPY NPUPOAHON
TBEpPOAON Mo3roson obonoykn (TMO);

Bbicokasg mexaHun4yeckasa npo4YHOCTb Ha paspbiB (3.6 + 0.2 MIl1a) — npeBocxoanT Bce
CyLLLEeCTBYIOLLME aHanorn n3 npupoaHbIX KonsiareHoBbIX BOSTOKOH;

Bbicokas NPOYHOCTb MaTepuarsia no JIMHNM LWBa,

rlpeBOCXOJJ,HbIe MAIKOCTb U KOHCbOpMHOCTb MaTtepualia, He Bbi3blBaeT pa3apa>KeHnsd
KOpPbl TOJ1IOBHOIoO MO3ra,

He meHsieT cBon 06bEM B XXUAOKOW cpeae;
He BbI3blBaeT aare3nmn K TkKaHAM roriloBHOro Mo3ra;
ObnapgaeT cBOMCTBaAMK NPOTUBOCHAEYHOro bapbepa;

He BbI3biBaeT BoCnanuTenbHbIX peakuni;
www.medprin.com



NeoDura™ 6uommmeTyecCKUM KOMNO3UTHbIU 6M0Aerpa,qupyennbla@"m '
3amMmeHuTeNb TBEPA0U MO3rosom 060/104KHU

HOBOrO NOKOJIEHMA NPOU3BOACTBA

KomnaHun MedPrin Biotech GmbH (FepmaHus)

CTaHOBUTCS OTHOCUTENBLHO NpPOo3payHbIM Mocsie anrmnkaummn, 4To No3BOJIAEeT
BU3yaJinanpoBaTb COCyAdbl N KOHTPOJINPOBATb NreEMOCTAas,

[onyckaeT BecLLOBHOE NMPUMEHEHNE;
O PEKTUBHBIN KOHTPOSb FIMKBOPEU NPU JIENKOM CMa4ynBaeMOCTN NMOBEPXHOCTY;

[TonHasa pe3opbuusa yepes 12 mecsues ¢ obpaszoBaHNUEM NPUPOAHON MO3roBOM
ODOMOYKM;

BbicTpas TkaHeBasi oqHOPOAHAs opraHm3aums 6e3 oTTOPXKEHU, cnaek 1 pyoLIoB;
OKBMBarneHTHas NpUpPoAHbIM aHanoram 6MocCoBMECTUMOCTb;

MaTtepuan npocT 1 yao0beH B UCMOMNb30BaHUN NPW onepaLnn.

www.medprin.com
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ABNAETCA naea/ibHbimMm Bbl60p0M ANnAa 3ameuieHunnAa

Neo
TMO

“ HoBbI OMOMUMETUNYECKUN
KOMMO3UTHbIN MaTepuan
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* MNoawmnBaHue Unu annankKauus

“ Msarkaa n KoHdopmHas

“ AmeeT OonbLyHO
MeXaHUYeCKYH NMPOYHOCTb

~ He BbI3blBaeT aaresmu

~ [lOCTYNHbI pa3nnyHble
pasmepbl
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