Contents |

SECTION | Tissue decellularization and
characterization methods

CHAPTER 1 Decellularization of porcine heart tissue to

obtain extracellular matrix based hydrogels.............. 3

Rabeil Sakina, Aida Llucia-Valldeperas,

Ana Henriques Lourenco, Abhishek Harichandan,

Sandro Gelsomino, Paul Wieringa,

Carlos Mota, Lorenzo Moroni
L R YR Y e SRS 4
2. ECM decellularization and hydrogel preparation......................... 6
3. ECM characteNzation ...........o..oovvemeeeeveeseseceeeeseenessssnsesssssssssssssens @
S Biseubinn o uistpm sntullaniitice. Jo txen . L AL IANE
RELOIBIICES ..cvveeeem e e rererresmsasssssesssrerremesssssessssssesmessens stessstreemssensamssmne 18

CHAPTER 2 Method to decellularize the human chorion
MEMBIAME..........cooiiiiriricieceecteeteecererseesresesesseeesennas 23
Laura P. Frazdo, Joana Vieira-de-Castro,

Cristina Nogueira-Silva, Nuno M. Neves

- INEOAUCHON (Lot enenns 2

MO OLORY . i rsiissssnsiutn brgsmnseprrpashass ik gteanmpeiclonnnstins oS E S BY

Pitfalls and lmitations.......coeisminsimssmseseenesresseessesesscess 0

B i T U MU § 30

. Comctusion s, A R R L AN s A 32

Acknowledgments, | n L GG AR sl 32

RefeptncEre. Ll it L L B Al n e 32

o hwN

CHAPTER 3 Protocols for decellularization of human
amniotic membrane....................occoocevvveeneeis e 37
Sadjad Khosravimelal, Maryam Momeni,
Mahdieh Gholipur, Subhas C. Kundu,
Mazaher Gholipourmalekabadi
b RatiOmale.......cociuiiis i AN L 2l 2N vesseiis s somesosanoe BB
2. Materials, equipment and TAeNIS...........ooooveeeviiremenreriessressren 40




Vi Contents
3. Decellularization procedures.........ocvvveceiecriiiiniiiessisseesiesersssenns 40
B DISCUSSION coeucitiinemirsirsens s van s ssrs s sms s smss b et b s s et et smas 44
B COMCIIEIMII i vsuaso sttt eans it smas aicind ot nemem e et PEAA S At 45
ACKTIOWISAGIEI 1.psoiissans s sssnssasisns dnds i inss sesnsnssseesnsinsnsnsiobs bbb 45
REfETBICES ......vemiresrrssnsssrissmsss enrmasassssnanss sist sass siss sams nisseanssss sesnmesesertns o 45
CHAPTER 4 Use of supercritical CO; in soft tissue
decellularization..................c.cccooeevecricnnenecesireirenn, 49
Bengisu Topuz, Giilgin Giinal, Selcan Guler,
Halil Murat Aydin
1. Introduction... N IS T SR, |
2. Supercnncal procmws ................................................................. 54
3. Supercritical CO; decellularization methodology:
EXAMPIES ..o ettt a6
A, CONCIIEION .oovitiiiiiiitris s ee ettt et e et es st ee et e 73
ACKknowledZmMEntS oo b 74
ETETEIICER ... o iach s s iandetaihiias b s snmt s s s S aLoEs ee LS b S 74
CHAPTER 5 Corneal extracellular matrix decellularization......... 81
Mark Ahearne
T IMETOTUCHON . ccovcicieies et sees s a ettt et st st eommsmseanas B2
2, Decellularization Protess. ... isesseseseseresesssssesssessnens 83
3. Evaluation of comeal extracellular matrix scaffolds.................. 85
B, CONCIUSIONS ..ooviiivirrre s ssessss s e e ss sttt re e e e s abe s a1
ACknOWIBdEIMENT ... e o1
REfErEMOEE .ottt s s st 91

SECTION Il Decellularized tissues for tissue
engineering and disease modelling

CHAPTER 6 Implementation of a hasement membrane
invasion assay using mesenteric tissue...................99
Ritobrata Ghose, Alistair J. Rice, Ernesto Cortes,
Upamanyu Ghose, Dariusz Lachowski,
Armando del Rio Hernandez

1. IORUCEION. .. ivohtonnsirontasts Db L ob ot nesh dmestbiv i lenanerasasssnasonen 100
2. The MESENLETiC HESUE. ......c.cocmeriiistiaminrs it esssssnstridabes somssonesensssnns 104
3. The INVASION ABBRAY 1viiiemenisseirimusenssesemssasisesssssssossosssesssasasssssssssns 109
4. Q-Pi: Quantification of INVASION............cccc.ocimrirsrsrserrereseeseseses 112
9. Discussion and evaluation ... i e e e e e 116
Author contributions and acknowledgment ..........ccccooovvrvvinnranins 119

REFBIBIICES ..o eiiviiiere i rmisiesss s s ee st sae st smesn e s s ra e rerevassenmeanerns 119




Contents vii

CHAPTER 7 Decellularized human bone as a 3D model
to study skeletal progenitor cells in a natural
AAVITONMAMIL ... .c.ovviemmrimvsannen ARIREA s e 123
Ana Rita Pereira, Maximilian Rudert,
Marietta Herrmann
DefRRtOn . ..i s mie vt i i TR A B OB b it 124
. Rational ... TR PR b L.
Bone d:ctllu].an.zahun prnlm,u]x in ]lT.Bnﬂ.I.ITE ........................... 125
Material and eqUIPMEN .........c.ovvieiiresrenissermmsss e srrsssesessserees 128
Protocol... SRR . |
. Related T.echmqum. Cham:tenz.anm ﬂf dﬂuellu]arnwd

bone scaffolds ... e srssssnssnensesssnss 132
7. Safety cOnSiderations........ . eieimmemsmensmiememdinenssnemanessnnsmsmsmsnsassss 138
B TIDOB]ERNOOMIE ..oc roinsesssamntivteibissome s ot s gatsmaniainssnisbusorssssions 139
B, CONCIUSION 1urtriresirsisinsnsasasasussssirsnssissssassmsirisshssssnsasssssrassnansssssssssse 14
References. ... s s e ssssssnsssnsmsssnsssesnss JFH)

CHAPTER 8 Cell sheet tissue engineering for scaffold-free
three-dimensional (3D) tissue reconstruction........143
Kyungsook Kim, Sophia Bou-Ghannam, Teruo Okano

o Cell sheet tissue enpiDEETIN ..o vimmsieiontirserrisstirssssersnsarmsssrsss LT
. 3D lissm: IO O & dn s A e S i i 1
Acknuwledgmanlh iGthsaipiadtiand aniimialdsasa 161
Compeling Interesls ... immimmiiiiniioaidssiisbnm s 11
RefeTBnCes .. ..o viiiiiirssrsarsmassssrsaresssasasirassssss oas semessase rava rocasorasses 10

CHAPTER 9 Decellularized matrices for tumor cell
MO ... b b gl ol b e 169
Virginia Brancato, Maurizio Ventre, Rui L. Reis,
Paolo Antonio Netti

. Introduction... i TSRO I ) |
. Current mthods for extracellular matrix

decellularization................ renennennee 172
3. Decellularized matrices as suppnrt to ce]lular growr.h

in in vitro cancer Models ... e 174
. Materials, equipment and reagenis. ... 173
. Conclusion... F P S S i ).
. Safery cnusjderauuns and standards FOUUTRPUOSTROTI I L.
« Pros and Coms......i s e et e 180
. Troubleshooting and optimization..........cccoeeciiniiinanen. 180

PO hWwN -

.n-uu_-

[

W=l & W0 L




viii Contents

0. | Shoseaary ... ctaaat gl anlagladia L G ATE 180
10. General recommENdations........cccoeiieiieesssis s iss s isssssnssin 181
AcknowledEments .......ccoe v iecninss s an s s e s 181
RETETRitns ...ttt b it i i e e mam e ammnams 181

CHAPTER 10 Tissue-derived decellularized extracellular
matrices toward cartilage repair and
EREOBOTEEION ....cc.iiiiivissinnisineniinsmasnast sssionssssnisnantassas 185
Piyali Das, Yogendra Pratap Singh, Biman B. Mandal,
Samit Kumar Nandi

1. TEPOQUCTION e vevvsveseee e oottt bt ettt n bbb bbb b e s 186
2. Decellularization of tissue-derived ECM matrices................... 189
3. Evaluation and characterization of decellularized cartilage
biomatrix for cartilage regeneration. ..., 199
4, Sterilization of decellularized matrices ... 206
5. Applications of decellularized malrices........ccooniiiiniiicnnnn 208
6. Conclusion ... Yoo A S AU e A P8 212
ACkniowWlad@IMBIRE ... i.iiite it ssF s b sar st snpssers i i s b rh 213
Belerences. ki analb S8l s arsu s il il s 213

SECTION Il Hybrid systems

CHAPTER 11 The effect of aligned electrospun fibers and
macromolecular crowding in tenocyte culture.......225
Dimitrios Tsiapalis, Shubhasmin Rana,
Meletios Doulgkeroglou, Stephen Kearns, Jack Kelly,
Yves Bayon, Dimitrios |. Zeugolis

1. IOFOUETION cc.vtiiieie e ceie e e bs e s e s sme s s emss et eermms b esses smse s s e bes 226
2. Materials And mtods ... ..ot coivisiisiosirsssnisssbbae asaes e paamtos 228
3. Results and dis0usion . ..o curesrssnssensesssssssnsiss e s ssos sss atuss e asabes 232
8. TrOWble SOOI iy i iiisalbios dsnansicsmsssibitnacseh amds sms nananns o 240
B OB 1 vivs i simsions s iss iR S drbtnsai it i s i 241
AcknowledEmenis ... s 242
Conflict of INEIESL........ccve v ss s s s s e s sersnsnsreios 242

REFEIBICES ..o s e rsme st esmssress ersssssssrasasssasers s sensmessesmsstssasesmns seramasnsns 242




