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Técnicas de manipulacion/preservacion para tejidos blandos:
Descontaminacion, descelularizacion, liofilizacion

~ introduccion
~ meétodos y verificacion
~ aplicaciones
~ preservacion



Descelularizacion. Introduccion

>

Qué es:
_eliminaciéon del componente celular
_mantenimiento de la matriz extracelular

Tejido para uso terapéutico:

_seguridad

_eficacia

_mantenimiento de las caracteristicas del tejido

Aplicaciones:
_Ingenieria de tejidos

_Regeneracion/reparacion/sustitucion
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Tratamientos mecanicos:

Temperatura
Agitacion
Electroporacion
Sonicacion

ciclos congelacién / descongelacién
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Tratamientos mecdanicos: Temperatura ciclos congelaciéon / descongelacion
Agitacion
Electroporacién campo eléctrico
Sonicacidn

Before Pulse During E-field After Pulse

Cell membrane

Introduce Cell "heals" with
genes/drugs gene/drug inside

Electric field induces a
voltage across cell
membrane
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Tratamientos mecanicos:

Temperatura
Agitacion
Electroporacion
Sonicacion

ciclos congelaciéon / descongelacion

campo eléctrico
ultrasonidos

bubble formation wessssssssd  bubble growth bubble implosion
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Tratamientos quimicos: Soluciones hipo e hiper tdnicas _H20 destilada, tris buffer, EDTA;
_cloruro sédico, sacarosa, cloruro de potasio

Acidos y bases _peracético, desoxicdlico, acético;
_hidréxido de amonio, sddico, calcico

Disolventes organicos _etanol, acetona

Detergentes
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Tratamientos quimicos:

Soluciones hipo e hiper tdnicas

Acidos y bases

Disolventes organicos

Detergentes

Surfactante: Surface active agent

Detergent reacts
with cell membrane

Cabezas

Detergent destroys
the cell membrane

Intracellular
components are
released
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Tratamientos quimicos:

Soluciones hipo e hiper tdnicas

Acidos y bases

Disolventes organicos

Detergentes: idnicos
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Tratamientos bioldgicos: Enzimas _proteasas
_nucleasas

A la hora de diseiar un protocolo de descelularizacién

se combinaran todos los métodos, teniendo en cuenta
las caracteristicas del tejido y la aplicacién final

Figure 5 The two-chamber bioreactor design. The pulsatile flow
chamber (bioreactor) consists of two principal chambers: the air
chamber (a) at the bottom level and the cell media fluid chamber (b,c) at
the upper level, separated by a thin silicone diaphragm (d; 0.5 mm).
The air chamber is connected to a respirator pump (e; dual phase).

The fluid chamber (total volume: 500 ml) is divided into two
compartments: the lower compartment (b) is connected via a tube

{f) to the smaller top compartment (¢; valve perfusion chamber). The
tissue-engineered heart valve (g) is fixed to a removable silicone tube
(h) by suturing. The mediaflow is directed from the bottom compariment
(b) via the connecting tube (f) to the mounted tissue-engineered heart
valve in the perfusion chamber. The upper compartment is connected
via a valved inlet (i) and outlet (j) tubing to a separate media reservoir
(k; total volume: 500 ml).
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Técnicas cualitativas:
microscopia

Hematoxilina-eosina DAPI
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Cuantificacion proteina total
Cuantificacion proteina estructural

Técnicas cuantitativas: Cuantificacidon proteina especifica

espectrofotometria, cromatografia Cuantificacion DNA residual

Especificacion tejido descelularizado

Native lung tissue  Decellularized tissue

(A)

Native tissue

Decellularized tissug

DAPI s1aining
Figure 1. (A) DNA content of native and decellularized tissue indicating significant decrease
in the DNA after decellularization, and (B) DAPI staining showing positive nuclear staining
in the native tissue indicating the presence of cells, and (C) negative nuclear staining in the
decellularized tissue indicating absence of cells. Sacle bars: 50 pm.

Crapo PM, Gilbert TW, Badylak SF. An overview of tissue and whole
organ decellularization processes. Biomaterials. 2011;32(12):3233-43.
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Técnicas cuantitativas:
espectrofotometria, cromatografia

Evaluacion de las propiedades biomecanicas

Residuos de reactivos en el tejido: cromatografia
citotoxicidad

Cuantificacion proteina total
Cuantificacion proteina estructural
Cuantificacion proteina especifica

Cuantificacion DNA residual

Especificacion tejido descelularizado
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» Reactores: dispositivo donde tiene lugar una reaccion

» Perfusidn: paso de los reactivos a través de un sistema circulatorio
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T Badylak SF et al. Whole-organ tissue engineering: Decellularization and
Dulbeceo’s Modified Eagle’s Medium; EDTA, cthylene diamine tetraacctic acid; FBS, fetal bovine scrum;

g e b e T Recellularization of Three-Dimensional Matrix Scaffolds. Ann. Rev.
Biomed. Eng. 2011;13:27-53.
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to engineer a bioartificial heart
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Perfusion decellularization of a human limb: A
novel platform for composite tissue
engineering and reconstructive surgery
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Figura 2: Superficies radiculares . ; -
expuestas antes de injertar con Figura 3: Las superficies radiculares cubiertas

AlloDerm y protegidas tras el injerto con AlloDerm

Pectoralis
major

anterior

" Contiol - External . Rectus
ontrol oblique abdominis

Figure 2, a, Simultaneous application of an acellular allograft
dermal matrix (Test) and a 3 : 1 STSG (Control) in a full-thickness
burn wound described in Case 1. b, At day 16 postsurgery, both
the test and the control sites had fully epithelialized.
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Definicion de las propiedades del tejido
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European Journal of Cardio-Thorcic Surgery 50 (2016) 281-290 ORIGINAL ARTICLE
doi:10.1093/ejcts/ezw050  Advance Access publication 24 March 2016

Cite thisarticle as: Sarikouch S, Horke A Tudorache |, Beerbaum P, Westhoff-Bleck M, Boethig D et al Decellularized fresh homografts for pulmonary valve
replacement a decade of clinical experience. Eur | Cardiothorac Surg 2016,50281-90.

Decellularized fresh homografts for pulmonary valve replacement:
a decade of clinical experience’

Samir Sarikouch**, Alexander Horke*', Igor Tudorache?, Philipp Beerbaum?®, Mechthild Westhoff-Bleck:, H » 2 O 2 O

Dietmar Boethig**, Oleg Repin?, Liviu Maniuc?, Anatol Ciubotaru?, Axel Haverich* and Serghei Cebotari*

* Department for Cardiothoracic, Transplant, and Vascular Surgery, Hannover Medical School, Hannover, Germany
 Department for Pediatric Cardiology and Pediatric Intensive Care, Hannover Medical School, Hannover, Germany WO r k P ro ra I ' I ' | e
© Department for Cardiology and Angiology, Hannover Medical School, Hannover, Germany

@ Cardiac Surgery Center, State Medical and Phammaceutical University, Chisinau, Moldova
.
Comesponding author. Hannover Medical School, Department for Cardiothoracic, Trans plant, and Vascular Surgery, (Director: Prof. Dr. med. A. Havench), fo r R e S e a rc h & I n n OV a tl 0 n
Carl-Neuberg-Str. 1,30625 Hannover, Germany. Tel: +49-051-15325567, fax: +49-051-153218502, e-mail: sarikouch samir@mh-hannover.de (S. Sarikouch).
Received 22 September 2015; received in revised form 7 December 2015; accepted 19 December 2015 2 O l 8 2 O 2 O
-

Abstract

OBJECTIVES: Decellularized homografts have shown auspicious early results when used for pulmonary valve replacement (PVR) in con-

genital heart disease. The first clinical application in children was performed in 2002, initially using pre-seeding with endogenous progeni- 3

tor cells. Since 2005, only non-seeded, fresh decellularized allografts have been implanted after spontaneous recellularization was The SOCICtaI Cha "enge
observed by several groups.

' -
METHODS: A matched comparison of decellularized fresh pulmonary homografts (DPHs) implanted for PVR with cryopreserved pulmon- H ea Ith B d e m Ogra p h I C C h a n ge

ary homografts (CHs) and bovine jugular vein conduits (BJVs) was conducted. Patients’ age at implantation, the type of congenital malfor- .
mation, number of previous cardiac operations and number of previous PVRs were considered for matching purposes, using an updated a n d we I I o b e| n g '
contemporary registry of right ventricular outflow tract conduits (2300 included conduits, >12 000 patient-years). :

RESULTS: A total of 131 DPHs were implanted for PVR in the period from january 2005 to September 2015. Of the 131, 38 were implanted
within prospective trials on DPH from October 2014 onwards and were therefore not analysed within this study. A total of 93 DPH patients
(58 males, 35 females) formed the study cohort and were matched to 93 CH and 93 BV patients. The mean age at DPH implantation was
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Abstract
OBJECTIVES: The choice of valve prosthesis for aortic valve replacement (AVR) in young patients is challenging. Decellularized pulmonary

homografts (DPHs) have shown excellent results in pulmonary position. Here, we report our early clinical results using decellularized aortic
valve homografts (DAHs) for AVR in children and mainly young adults.

METHODS: This prospective observational study included all 69 patients (44 males) operated from February 2008 to September 2015, with a
mean age of 19.7 + 14.6 years (range 0.2-65.3 years). In 18 patients, a long DAH was used for simultaneous replacement of a dilated ascending
aorta as an extended aortic root replacement (EARR). Four patients received simultaneous pulmonary valve replacement with DPH.
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NEUROSURGICAL

FOCUS ——

Optimizing decellularization techniques to create a new
nerve allograft: an in vitro study using rodent nerve
segments
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Patricia F. Friedrich, AAS,' Allen T. Bishop, MD,! and Alexander Y. Shin, MD*
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of Plastic, Reconstructive and Hand Surgery, Erasmus Medical Center, Rotterdam, The Netherlands

FIG. 6. Scanning electron microscopic images of the nerve graft. The images show native nerve: Group V (A); cold-preserved
nerve allograft: Group Il (B); and frozen nerve allograft: Group Il (C).
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Temperatura ambiente: glicerolizacion
liofilizacion
irradiacion

refrigerado, congelado, criopreservado??

FIG. 6. Scanning electron microscopic images of the nerve graft. The images show native nerve: Group V (A); cold-preserved
nerve allograft: Group Il (B); and frozen nerve allograft: Group Il (C).
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