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FIBRIN SEALANT [l Vivostat® Fibrin Sealant
PATCH ﬂ A revolution in fibrin sealant technology
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- @ + Forms an elastic clot that anchors firmly to
I a c 0 S I the bleeding site?

+ Sprays or drips for broad or targeted

Fibrin Sealant Patch appiication’

+ 5 mL provides 100 cm? coverage area’

. « Provides clear visibility of the bleeding site
R A PI I XA so you can quickly assess hemostasis?
+ EVICEL™ maintains clot stability over time
comparable to other fibrin sealants, without

(F|br|n Sealant (human)) the need for an antifibri
for topical use
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EVICEL® FIBRIN SEALANT
(HUMAN)
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PioOpuHOBHIi Kileil SIK aJIbTePHATHBA XIPYPriYHUM MIBaX

@ax1BIIl 3 TNTACTHYHOI X1PYPrii MPHIYMATH, SKHM THHOM
MOJKHA CKOPOTHTH MICISOIIePAIiiHHIT Tep1o1 10 OJHOTO
TIDKHS 3aMICTh II€CTH: BOHH 3aMIHIIH IIIBH HA
BHCOKOTEXHOJIOTTUHHIT KiIeil. CD16pHHOBIm Kieft
IPHCKOPIOE TIPOIIeC 3aTOEHHS PaH 1 CKOPOUye pyoOIIL.
YacTo OaThKH MATIOKIB 3aCTOCOBYIOTH [UIS 3aTOEHHSA
paHOK O107T0T1UHHIT KITe., AKUi Mae OaKTepHITHIHY 1
3aroroe a1IMH. He Tak 1aBHO aHATOTIUHY 1€10 IOYaIn
BHKOPHCTOBYBAaTH B KOCMETHUHIH XIPYPrii CTOMTTA, IK
alTbTePHATHBY XIPYypPrivHuM mBax. “@10pHHOBHIT KIei
II0YaB IMHPOKO PO3MOBCIOKYBATHCA B HEIIPOXIPYpPrii.
Are e JOCHTE TOPOTHIT MPOAYKT, 1 TOMY fOro
3aCTOCYBAHHA Mae OyTH OOTpYHTOBaHe , - Kae THITbOBIH
rwracTHaHHii X1pypr Jxyman ae Citeea. "Tlicas
I'ATHPIYHOTO JOCTIKEHHS Ha ITI0 TeMY.
IpoaHaTI3yBABIIH OTPHMaHI JaHl, S 3pOOHB BHCHOBOK. IO PO3YHH HE TLTBKH 3a KOPOTKHII Uac CKIeI0e TKaHHHH, ale
1 CKOpouye€ TicIsIonepariitHuii nepioa. [TameHTH BHIIHCYBATHCA BCHOTO Uepe3 THKIeHB IIC/ onepallii Ha BIAMIHY
BIJT IIeCTH TH/KHIB IPH HaKJIaJeHH] MBIB”, - IITHTECS IVTAaCTHIHHI XIPYPT.

http://chitay.net/neopoznanaia-nauka/ua-news-36581.html



Vivostat

(ayToreHHo 3baradeHunn TpombouuTamu idpuH Ta
didbpunHOBUI KIen )

https://www.isurgery.com.ua/uploads/presentations/shurdak.p



Vivostat PRF® in burns

For decades fibrin sealant has been used for burns as a scaffold for re-
epithelialization. Vivostat PRF® provides this scaffold and combines it
with a high concentration of platelets relevant for tissue regeneration.
Moreover, it offers the surgeon the opportunity to co-deliver skin
cells/stem cells with the Vivostat PRF® solution.

'

The high concentration of fibrin found in Vivostat PRF®
furthermore, acts as a glue enabling the surgeon to use Vivostat
PRF® for graft fixations. Using Vivostat PRF® to fixate the graft
allows the surgeon to use less staples or none at all depending on
the location of the burn. The fibrin also acts as a haemostatic
reducing the risk of haematoma formation, which may cause graft
loss. Any remaining Vivostat PRF® can be applied to the graft
harvest site to speed up tissue regeneration and reduce pain for
the patient.

https://www.vivostat.com/medical-professionals/burns-surgery
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https://d1n5s2tettOdwr.cloudfront.net/TulKXXOBDKOgobqOFKDbhKtgpWU=/900x/filters:no_ups
cale()/https%3A%2F%2Fd1n5s2tettOdwr.cloudfront.net%2FIs4alYUysinokjdNeT1veXpD110%3D%
2F1000x381%2Fd3b3by4navwslf.cloudfront.net%2Fsinus-lift-w-bkgd.jpg



https://www.idsli.com/wp-content/uploads/2018/01/maxillary-sinus-lift-elevation.jpg



http://apil.columnis.com/uploads/032/images/bufala_bufalo_(montbru.com).jpg



http://enfoquetriangulo.com/wp-content/uploads/2018/08/Selante-de-Fibrina-CEVAP-Cascavel-
Enfoque-Tri%C3%A2ngulo-Jornalista-Eder-Moreira-Capin%C3%B3polis-Uberl%C3%A2ndia-
ltuiutaba-Jornalista-Gustavo-Maximiano-Cleber-Camilo-DDD34.jpg



S Selante de Fibrina

Estudo Selante: uso exclusivo em

ensaio clinico

Uso topico
Manter armazenado entre -18 e -22°C

Utilizar em temperatura ambiente (15 a 30°C)
Contém 3 frascos - 1 dose CEVAP

COUEGIY 3 jr92C02 - T 4026 [EAV‘I
NHIS9L 610 (EIDELILMLY SWPIEUES (12 9 30.C)
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S Selante de Fibrina

Estudo Selante: uso exclusivo em
ensailo clinico

Uso tépico

Manter armazenado entre <18 @ -22°C

Whvmummuhﬁ'd
Contém 3 frascos - 1 dose ,

Ferreira, R. S., Jr., et al. (2017). "Heterologous fibrin sealant derived from snake venom: from
bench to bedside - an overview." ] Venom Anim Toxins Incl Trop Dis 23: 21.
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Fibrin Sealant

® Surgeries

® Wound healing

® 3D matrix for cell cultures

® Biomatrix for 3-D bioprinting



Fig. 12 a Application of the product utilizing a double-outlet syringe with mixer at its end.
b Polymerized product covering an ulcer

Ferreira, R. S., Jr., et al. (2017). "Heterologous fibrin sealant derived from snake venom: from
bench to bedside - an overview." ] Venom Anim Toxins Incl Trop Dis 23: 21.




Fig. 13 A 70 year-old female had an ulcer for two years. a Visit 0 — area of the ulcer was 17.1
cm2. b Visit 6 —wound healed

Ferreira, R. S., Jr., et al. (2017). "Heterologous fibrin sealant derived from snake venom: from

bench to bedside - an overview." ] Venom Anim Toxins Incl Trop Dis 23: 21.
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https://scontent.fievl2-1.fna.fbcdn.net/v/t31.0-
8/12525531 10154013824934402_2023316150168296705 o0.jpg?_nc_cat=100&_ nc_ht=sconte
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https://www.unicamp.br/unicamp/sites/default/files/banco_imagens/2018/05/18/20180420 2
-4 alexandre-leite-rodrigues-de-Oliveira-celula-tronco-IB_scarpa_AJS _4173.jpg
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Biscola, N. P, et al. (2017). "Multiple uses of fibrin sealant for nervous system treatment
following injury and disease." J Venom Anim Toxins Incl Trop Dis 23: 13.




Motor recovery and synaptic preservation after ventral root avulsion and repair with a fibrin
sealant derived from snake venom. Barbizan R, Castro MV, Rodrigues AC, Barraviera B, Ferreira
RS, Oliveira AL. PLoS One. 2013 May 7;8(5):e63260.



https://www.ncbi.nlm.nih.gov/pubmed/23667596

Supplementary figures and legends
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Araujo, M. R., et al. (2017). "Transgenic human embryonic stem cells overexpressing FGF2
stimulate neuroprotection following spinal cord ventral root avulsion." Exp Neurol 294: 45-57.
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Figure S2. Inducible overexpression of the FGF2-GFP fusion in hESCs. Cells CCTL14
were transiently transfected with the vectors indicated. 1 uM of DOX was added 24 hrs

post-transfection and incubation continued for 48 hrs. Scale bar = 200 pm.

Araujo, M. R., et al. (2017). "Transgenic human embryonic stem cells overexpressing FGF2
stimulate neuroprotection following spinal cord ventral root avulsion." Exp Neurol 294: 45-57.
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Araujo, M. R., et al. (2017). "Transgenic human embryonic stem cells overexpressing FGF2
stimulate neuroprotection following spinal cord ventral root avulsion." Exp Neurol 294: 45-57.
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Fig. 4. Immunohistochemical analysis, 2 weeks after avulsion, in the ventral horn of the spinal cord labeled with anti-synaptophysin antibody. (A-E) Contralateral side to lesion.
(F-]) Detachment of synaptic terminals on the ipsilateral side. A significant preservation of synaptophysin immunoreactivity was observed in groups treated with hESC + DOX and
FGF2. (K) The graphs indicate the ipsi/contralateral ratio of the integrated density of pixels in all groups. *p < 0.05, **p < 0.01, ***p < 0.001 relative to AV + FS + hESC + DOX group.
Mean + SE, n = 5 per group. (L) Double immunolabeling of motoneurons present in the lamina IX of Rexed. Synaptophysin staining (red) is combined with NeuN (green),
demonstrating that large neuron cell bodies correspond to large motoneurons. Scale bar = 50 um. AV: avulsion; FS: fibrin sealant; hESC: human embryonic stem cells; DOX:
doxycycline. (For interpretation of the references to color in this figure legend, the reader is referred to the web version of this article.)
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Fig. 5. Immunohistochemical analysis, 2 weeks after avulsion, in the ventral horn of the spinal cord stained with anti-glial fibrillary acid protein (GFAP) antibody. (A-E) Contralateral side.
(F-J) Increase in astrogliosis after ventral root avulsion was observed in the ipsilateral side to lesion. A significant reduction of astroglial immunoreactivity was observed in group treated
with hESC + DOX. (K) The graph indicates the ratio ipsi/contralateral of the integrated density of pixels in all groups. *p < 0.05, **p < 0.01; ***p < 0.001 relative to AV + FS + hESC + DOX
group. Scale bar = 50 pm. Mean + SE, n = 5 per group. AV: avulsion; FS: fibrin sealant; hESC: human embryonic stem cells; DOX: doxycycline.
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Fig. 7. Relative expression of basic fibroblast growth factor (FGF2) mRNA in vitro, and A2-microglobulin (2m), tumor necrosis factor alpha (TNF), interleukin 10 (IL10), interleukin 1/
(IL1§3) and interleukin 6 (IL6) in vivo. (A) The transcript levels for FGF2 were over 60 fold higher when hESC induced with doxycydine were used (transgenic hESC - FGF overexpression
(0.) - on, Le. doxycydine expased). In this case, transgenic hESC were compared to wild-type cells exposed or not to doxycycline (hESC wt and hESC + DOX, respu'nvcly) Transgcmc
hESC not treated with doxycycline (FGF o.e. off) presented close to absent expression of FGF2 transcripts. (B) The group treated with FGF2 showed higher expression of 2m as comp

to AV + SFand AV + SF 4+ DOX groups. (C) Significant decrease in TNFa expression in the group treated with stem cells overexpressing FGF2. (D) The groups treated with stem cells
showed a tendency to higher expression of IL10. (E, F) The expression of these cytokines increased significantly in all treated groups compared to the control group, but there was no
significant difference between the injured groups. *p < 0.05, **p < 0.01; ***p < 0.001 relative to control group (unlesioned spinal cord). Scale bar = 50 pm. Mean + SE, n = 5 per
group. AV: avulsion; FS: fibrin sealant; hESC: human embryonic stem cells; DOX: doxycydine.
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Araujo, M. R., et al. (2017). "Transgenic human embryonic stem cells overexpressing FGF2
stimulate neuroprotection following spinal cord ventral root avulsion." Exp Neurol 294: 45-57.




https://www.researchgate.net/profile/Alexandre_Oliveirall/publication/236693363/figure/dow
nload/fig5/AS:213480838832155@1427909206605/The-walking-track-test-apparatus-A-
CatWalk-machine-and-B-an-example-of-a-rat-at-the.png
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Biscola, N. P., et al. (2017). "Multiple uses of fibrin sealant for nervous system treatment
following injury and disease." J Venom Anim Toxins Incl Trop Dis 23: 13.




Fig. 1 Autografting procedure in which 5 mm of the sciatic nerve of
a mouse is transected, rotated 180 degrees, and then is sutured or
stitched together by nylon suture and fibrin sealant (20x magnification).
Scale bar: 1 mm

Combination of heterologous fibrin sealant and bioengineered human embryonic stem cells to
improve regeneration following autogenous sciatic nerve grafting repair.

Mozafari R, Kyrylenko S, Castro MV, Ferreira RS Jr, Barraviera B, Oliveira ALR.

J Venom Anim Toxins Incl Trop Dis. 2018 Apr 12:24:11. doi: 10.1186/s40409-018-0147-x.



https://www.ncbi.nlm.nih.gov/pubmed/29681920

Control N+F+Wild cell

Neurorrhaphy N+F+Transgenic cell

N+Heterologous fibrin sealant N+F+D+T

Integrated density of pixels(%)

N+F+ doxycycline

Fig. 5 Anti-VGLUT1 immuno-staining of (@) the control nerves and (b to g) all groups, 60 days after surgery. h Quantification of the integrated
density of pixels in the experimental groups relative to control group (%). Statistically, the difference between N+ F versus N+F+D+Tand N+F+D
versus N+ F + D+ T groups are meaningful with p <005 and p < 001, respectively. Scale bar: 50 um. N: neurorrhaphy, F: heterologous fibrin sealant, D:
doxycydine, T: transgenic hESCs

Combination of heterologous fibrin sealant and bioengineered human embryonic stem cells to
improve regeneration following autogenous sciatic nerve grafting repair.

Mozafari R, Kyrylenko S, Castro MV, Ferreira RS Jr, Barraviera B, Oliveira ALR.

J Venom Anim Toxins Incl Trop Dis. 2018 Apr 12:24:11. doi: 10.1186/s40409-018-0147-x.



https://www.ncbi.nlm.nih.gov/pubmed/29681920
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Fig. 6 Anti-S100 immuno-staining of (a) the control nerves and (b to g) all groups, 60 days after surgery. h Quantification of the integrated density
of pixels in the experimental groups relative to control group (%). Statistically, the difference between the following groups are meaningful: N versus
N+F (p<005), N versus N+ F+D (p < 0001), N versus N+ F+ W (p <005), and N versus N+ F+ D + T (p <0.05). The N versus N+ F+T shows no
significant difference. Scale bar: 50 um. N: neurorrhaphy, F: heterologous fityin sealant, D: doxycydine, T: transgenic hESCs

N+F+ doxycycline

Mozafari R et al 2018
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Future pharmacology:

e chemically defined
e animal - free

https://ask.extension.org/uploads/question/images/attac http://4.imimg.com/datad/EP/NX/MY-
hments/000/033/553/image_original.jpg?1472595398 411288/industrial-bioreactors-500x500.jpg



http://genomeed.weebly.com/recombinant-dna.html



Advantages of gyroxin over
thrombin:

e not inhibited by antithrombin, heparin,
warfarin, hirudin and others;

® activity is constitutive;

e independent on Calcium;

e does not activate protease-activated
receptors (PARs).

Coughlin SR et al 2005

Yonamine CM et al 2014
Bjork and Lindahl 1982



Recombinant Gyroxin, rG

® activity

® specificity

e stability

e technological feasibility
® capacity for engineering

e ,, consumptive snakepathy’’ in nature ©









BUPOBHMUTBO npoaykuia dapMakoHarnag TeHOAepu  KOHTaKTU

IMyHOBIONOrivyHa
dapmMaLeBTUYHA
KOMMaHIS

Mu po3pobnssieMo i BUpobnsieMo npenapaTtu 3 naasmm

OOHOPCBLKOI KPOBI MIOAUHU, PEKOMbBIHAHTHI

npenapatu, NpobioTUKMU Ha OCHOBI CMOPOYTBOPHOKOUYUX
KocraHtun Epumerko

NPE3VNACHT KOMMaHii 6akTepin | TpaAULLInHI NiIKapCbKi 3acobw.

https://www.biopharma.com.ua/kompaniya-2/



... According to current contracts, Kedrion Biopharma provides for the
manufacturing of the following plasma-derived medicinal products (PDMPs) :

- human albumin solution (albumin),

- polyvalent immunoglobulin for intravenous administration (I1VIG),
- factor V111 concentrates (FVIII),

- factor 1X concentrates (FIX),

- prothrombin complex concentrates (PCCs)

- and antithrombin (AT).

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3853983/



Plasma-derived medicinal products and their
clinical indications:

e Human albumin

e Immunoglobulins (1G)

e Antithrombin

e Coagulation Factor VIl concentrates (FVIil)
e Coagulation factor IX concentrates (FIX)

e Coagulation factor VIl concentrates (FVII)
e Coagulation factor Xl (FXIil)

e Prothrombin Complex Concentrates (CCP)
e Fibrinogen

http://www.italiaplasma.it/en/medicinali-plasmaderivati/



dapmaneBTuueckasa komnaHua "'buodapma” (KueBckas
00J1.) B paMKax peajin3aiiy MIPoeKTa [0 PeKOHCTPYKIIUT
CyMckoil obs1acTHON cTaHIIUH IepesanBaHus KpoBH (CIIK)
HaMepeHa BOCCTAaHOBUTh MHCTUTYT KaJAPOBBIX IOHOPOB /I
IIOJIyUeHHsI KaueCcTBeHHOTO ChIPhS JIJIS1 IPOU3BOCTBA
IpenapaToB KPOBU.

"CeroziHs MbI (POPMUPYEM HHCTUTYT KaJAPOBBIX IOHOPOB... I'JTaBHBIM 00pa3oM, IOTOMY
UTO HaM HY?KHO IOJIYUUTh KauecTBeHHbIe KOMIIOHEHThI KPOBU IJIs1 OOJIBHUILL U ILJTa3My
11 3aBoAa ppakmuoHaTopa. He cekpeT, uto B YKpanHe OueHb BBICOKHI IPOIEHT
BHUPVCHBIX 3abosieBaHUM, TakuX kak BUY-uHdexknusa, renatutel, Bkaouada C,

TybepKyJie3", - ckazay B UHTepPBbIO areHTCTBY ' MIHTepdakc-YkpanHa" mpejceiaTesb
|
coBeTa IMpPeKTOpoB koMnaHuu "buodgapma" KonerantuH EdprumeHKo.

OH Takike coobuiui, uto "buodapma" B 2015 roay Hauasia CTPOUTETbCTBO
dpakmmoHaTopa I1a3Mbl KpOBHU IIPOEKTHOI MOIIHOCTBIO 400 TOHH. B ampesie 2016 roga

https://interfax.com.ua/news/pharmacy/324721.html



Recombinant systems:

e bacteria

® yveast

e cell culture
® protozoa

® green plants



Order Center | &= Ukraine

SIGMA-ALDRICH s now NERRTK . (~=A)
200 000« 500. ¥ eatured Hedlo San in A
PRODUCTS v SERVICES ¥ INDUSTRIES ¥ ACCOUNT ~ SUPPORT v ORDER'™ v
Ukraine Home =
AS731 Sigma
recombinant, expressed in rice, lyophilized powder, cell culture tested, low endotoxin, 296% (Excised bands analyzed by MS to yield total albumin content, PAGE)
Synonym Cellastim.'. rHSA
CAS Number 70024-90-7 | MDL number MFCD00081418 | eCl@ss 42010201
tharmas Semom Albmen < SDS Datasheet (PDF) Specification Sheet (PDF) Similar Products
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Fibrinogen is a large and complex glycoprotein contain-
ing two sets of each of three different chains (x, § and
7). There have been no reports of high-level expression
of fibrinogen at commercial levels using mammalian
cultured cells such as CHO cells because of the diffi-
culty in highly expressing a protein with such a com-
plex structure. We achieved high-level (1.3g/l or
higher) expression of recombinant human fibrinogen
using CHO DG44 cells by optimizing the expression
system and culture conditions. We also succeeded in
establishing a high-recovery preparation method for re-
combinant fibrinogen that rarely yields degraded prod-
ucts. To characterize the properties of the recombinant

2015; published online October 15, 2015

Many blood plasma products such as albumin. globu-
lin and coagulation factors, including fibrinogen and
thrombin, are used therapeutically. Although recom-
binant albumin. several monoclonal antibodies and
some coagulation factors are available as biopharma-
ceuticals (/—3), production of fibrinogen for this pur-
pose has not been successful.

Fibrinogen is a clotting factor that acts in the final
stage of the blood coagulation cascade and is con-
verted into a fibnn monomer by activated thrombin.
The fibrin monomers then polymerize in the presence
of coagulation factor XIII (FXIII) and calcium to
form fibrin polymers, which are precipitated as fibrin
fibrils in tissue (4). These insoluble fibrin clots and
aggregated platelets constitute a thrombus, which
leads to haemostasis. Fibrin sealants based on this
clotting action have been used for more than 20
years as surgical haemostatic and sealing agents (3, 6).

Fibrinogen. a non-spherical protein with a large mo-
lecular size of 340 kDa. is susceptible to physical shear-
ing and degradation by proteases in the manufacturing
process because of its structural characteristics.
Degraded fibrinogen cannot form a strong polymer
structure even when transformed to fibrin, resulting
in the failure of haemostasis (7—9). Although fibrino-
gen is not degraded. if it 1s not controlled with appro-



Sandwich immunoassay for the sensitive detection
of pathogen-specific antibodies

Human antibody
{patient serum)

Signal-generating
enzyme

Recombinant Anti-_human
antigen antibody ;

L. Reischi 95 §

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

https://www.bioscience.org/1996/v1/e/reischll/images/fig2.gif



Chimeric Human

I ] Mouse sequences Human sequences
, — Complementarity
© Glycosylation determining regions

Nature Reviews | Cancer

http://neobiolab.com/research/wp-content/uploads/2015/10/Antibodies.gif



Human donor blood
is @ non-scalable resource!!l!

Scalability Analysis

Resowmices Resomices

https://images.slideplayer.com/32/9813676/slides/slide_3.jpg

Non-scalable systems vs. Scalable systems












- Erasmus+

Jean Monnet Modules







(a)
0a M 1 2 3 4

170

- o

b-glucosidase Bgl4

http://img.archiexpo.com/images_ae/photo-g/65375-1857921.jpg Hahn S et al; 2015



Aligment of Guroxin from CEVAP (Barros 2011)
and Gyroxin B2-1 from Butantan SP
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Fig. 2.Similarity of cDNAs sequences of clones B2.1, B1.3, B1.4, B1.5 and
B1.7. The table shows the similarity of percentage among the clones
amplified from Crotalus durissus terrificusvenom gland. Dendrogram was
made from the alignment of cDNA sequences using PHYLYP 3.6 program.
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T, Camillo MA. Cloning of serine protease cDNAs from Crotalus durissus terrificus venom gland and expression of a
functional Gyroxin homologue in COS-7 cells. Toxicon. 2009 Aug;54(2):110-20.
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Aligment of Collinein-1 from Riberao Preto
and Gyroxin B2-1 from Butantan SP
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(119) 118 130 o s 0 m 81 20 210 0 239
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