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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
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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











https://scontent.fiev12-1.fna.fbcdn.net/v/t31.0-
8/12525531_10154013824934402_2023316150168296705_o.jpg?_nc_cat=100&_nc_ht=sconte
nt.fiev12-1.fna&oh=f8df15dce80f5a351af7a6b77d460c01&oe=5C4379C8



https://www.unicamp.br/unicamp/sites/default/files/banco_imagens/2018/05/18/20180420_2
-4_alexandre-leite-rodrigues-de-0liveira-celula-tronco-IB_scarpa_AJS_4173.jpg



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.
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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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● chemically defined
● animal - free

Future pharmacology:
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Advantages of gyroxin over 
thrombin:

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

● activity is constitutive;
● independent on Calcium;
● does not activate protease-activated 

receptors (PARs). 

Bjork and Lindahl 1982
Yonamine CM et al 2014
Coughlin SR et al 2005



Recombinant Gyroxin, rG

● activity
● specificity
● stability
● technological feasibility
● capacity for engineering

● ,, consumptive snakepathy’’ in nature 







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 (IVIG), 

- factor VIII concentrates (FVIII), 

- factor IX 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:

● Human albumin
● Immunoglobulins (IG)
● Antithrombin
● Coagulation Factor VIII concentrates (FVIII) 
● Coagulation factor IX concentrates (FIX) 
● Coagulation factor VII concentrates (FVII) 
● Coagulation factor XIII (FXIII) 
● Prothrombin Complex Concentrates (CCP) 
● Fibrinogen

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



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



Recombinant systems:

● bacteria
● yeast
● cell culture
● protozoa
● green plants



https://www.sigmaaldrich.com/catalog/product/sigma/a9731?lang=en&region=UA
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Human donor blood 
is a non-scalable resource!!!
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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.

Yonamine CM1, Prieto-da-Silva AR, Magalhães GS, Rádis-Baptista G, Morganti L, Ambiel FC, Chura-Chambi RM, Yamane 
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. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Yonamine CM[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prieto-da-Silva AR[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Magalh%C3%A3es GS[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%A1dis-Baptista G[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Morganti L[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ambiel FC[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Chura-Chambi RM[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yamane T[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=Camillo MA[Author]&cauthor=true&cauthor_uid=19341755
https://www.ncbi.nlm.nih.gov/pubmed/?term=yonamine+magalhaes


1 12110 20 30 40 50 60 70 80 90 100 110(1)

VIGGDECNINEHNFLVALYEYWSQSFLCGGTLINGEWVLTAAHCDRKHILIYVGVHDRSVQFDKEQRRFPKEKYFFNCRNNFTKWDKDIMLIRLNKPVSYSEHIAPLSLPSSPPIVGSVCRTranslation of Collinein-1 from Riberao Preto (1)

VIGGDECNINERNFLVALYEYWSQSFLCGGTLINGEWVLTAAHCDRKHILIYVGVHDRSVQFDKEQRRFPKEKYFFNCRNNFTKWDKDIMLIRLNKPVSYSEHIAPLSLPSSPPIVGSVCRTranslation of Gyroxin B2-1 Crotalus dt AY954040 (1)

VIGGDECNINE NFLVALYEYWSQSFLCGGTLINGEWVLTAAHCDRKHILIYVGVHDRSVQFDKEQRRFPKEKYFFNCRNNFTKWDKDIMLIRLNKPVSYSEHIAPLSLPSSPPIVGSVCRConsensus (1)

119 239130 140 150 160 170 180 190 200 210 220(119)

VCRVMGWGTIKSPQETLPDVPHCANINLLDYEVCRTAHPQFRLPATIRILCAGVLEGGIDTCHRDSGGPLICNGEFQGIVSWGDGSCAQPDKPALYSKVFDHLDWIQNIIAGSETVNCPS-Translation of Collinein-1 from Riberao Preto(119)

VCRVMGWGTIKSPQETLPDVPHCANINLLDYGVCRTAHPQFRLPATSRILCAGVLEGGIDTCHRDSGGPLICNGEFQGIVSWGDGSCAQPDKPALYSKVFDHLDWIQNIIAGSETVNCPS-Translation of Gyroxin B2-1 Crotalus dt AY954040(119)

VCRVMGWGTIKSPQETLPDVPHCANINLLDY VCRTAHPQFRLPAT RILCAGVLEGGIDTCHRDSGGPLICNGEFQGIVSWGDGSCAQPDKPALYSKVFDHLDWIQNIIAGSETVNCPS Consensus(119)

Aligment of Collinein-1 from Riberão Preto
and Gyroxin B2-1 from Butantan SP



>gyroxin consensus CEVAP Dec2016

viggdecninehnflvalyeywsqsflcggtl

ingewvltaahcdrkhiliyvgvhdrsvqfdk

eqrrfpkekyffncrnnftkwdkdimlirlnk

pvsysehiaplslpssppivgsvcrvmgwgti

kspqetlpdvphcaninlldyevcrtahpqfr

lpatSrilcagvleggidtchrdsggplicng

efqgivswgdgscaqpdkpalyskvfdhldwi

qniiagsetvncps


