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However,	to	manufacture	fabric	constructs	similar	to	living	tissues,	one	of	the	essential	requirements	is	to	generate	organized	assemblies	of	various	types	of	cells	to	resemble	complex	targeting	tissue	architectures	in	[in	particular,	endothelial	cables	were	maintained	to	Interior	of	hydrogel	microconstructs	for	all	geometries	after	two	weeks	of	culture;
However,	only	100	Î¼m-high	constructs	have	provided	the	optimal	microenvironment	for	the	formation	of	circular	and	stable	cable	structures.	The	hybrid	crosslinking	and	manufacturing	approach	offers	a	potential	utility	for	the	development	of	carrier	concrete	constructs	engineered	with	implantable	fabrics	with	improved	bio-function	properties.	A
new	bi-layer	gelatin	in	methacrylamine	(Gelma)	/	poles	(ethylene	glycol)	diacralate	(Pegda)	was	the	fibrous	molded	membrane	using	electronspining	techniques	and	photo-crosslinking.	The	internal	layer	of	the	cable	structure	has	been	filled	with	gel	showing	that	the	micropathed	hydrogel	builds	the	assembly	of	endothelial	cells	in	cable	structures.
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to	capture	their	original	mass	many	times.	Numerous	hydrogels	were	developed	on	the	basis	of	natural	and	/	or	synthetic	polymers	using	various	types	of	cross-linking	chemistry	towards	different	biomedical	applications,	such	as	regenerative	medicine,	drug	delivery	and	fabric	stickers	[2].	Studies	have	shown	methacrylate	gelatin	(Gelma)	as	bioactive
hydrogel	with	different	tissue	growth	applications.	Also	the	favorable	kinetics	of	It	was	also	measured	in	vitro	and	in	vivo.	MMA	recognize	institutional	funding	received	by	TecnolÃ³gico	de	Monterrey	(seed	financing	a	a	rep	itaiduts	itats	onos	Hp	ad	itnednepid	oicsalir	id	otnematropmoc	li	e	enoizadargedoib	al	,acesnirtni	acirettabitna		Ãteirporp	aL
.ossap	nu	a	ehcimihc	ehcifidom	etimart	elarutan	aciremilop	anitaleg	anu	ad	atappulivs	¨Ã	amleG	.]41[	.gnitegrat	id		Ãteirporp	orol	el	e	amleG	us	itasab	idirbi	legordi	id	ipmese	inucla	emussair	1	allebaT	.]02[	eralullec	otnemalledomir	li	rep	ittada	onos	)PMM(	ecirtam	id	isanietorpollatem	alled	enoizanitsed	id	ezneuqes	el	emoc	¬Ãsoc	,]91[	eralullec
otnemaccatta'l	onovoumorp	ehc	)DGR(	ocitrapsa-ocitrapsa-ocitrapsa	odica	id	ezneuqes	etlom	eneitnoc	anitaleG	,itusset	ied	etrap	roiggam	allen	MCE	id	elapicnirp	etnenopmoc	al	,enegalloc	led	isilordi'lled	ottodorp	li	emoC	.ilibideverpmi	eresse	onossop	itatlusir	i	e	ivisavni	etnematla	onos	ivitterroc	icigrurihc	itnevretni	ilautta	ilG	.atiref	alled	enoigiraug
al	rep	etazziralullec	etnematelpmoc	erutaclapmi	,)D3	(	ilanoisnemidirt	eriurtsoc	rep	ilibaredised	etnematla	onos		Ãtilibitapmocoib	e	ilibaloger	ehcisif		Ãteirporp	noc	ilarutanââ	enietorp	id	esab	a	esorbif	erutaclapmi	id	oppulivS	.ellep	alled	enoigirauG	gnilaeH	inoizalocitra	el	rep	itnuig	rep	enoizacidem	id	ilairetam	emoc	avitacifingis	assemorp	anu	onorffo
acinaccem		Ãteirporp	anoub	e	enoigiraug-otua	noc	icirettabitna	iviseda	legordi	ilg	,emeisni	iserP	.ataerc	etnemairanigiro	atats	¨Ã	ilifortuen	ellecitraponan	el	odnatimi	e	)amleG(	edirdina	atacifidom	anitaleg	id	acilircatem	a	anitaleg	ad	atsopmoc	acitebaid	atiref	alled	enoigiraug	al	rep	legordi	oznamor	nu	,oiduts	otseuq	nI	.w-.h.la	te	nibuA	.h.la	te	oaiX
.w.la	te	sknabriaF	.d.b.la	te	notneB	.a.j.la	te	yhsoK	.t.s.la	te	nivniaG	.r.la	te	nagorG	.p.s.la	te	nogerbO	.r.la	te	rdaS	.n.la	te	kcocnaH	.j.m.la	te	loyamaT	.a.la	te	naidhA	.s.la	te	gnaK	.h.la	te	naT	.G.la	te	tteveL	.a.p.la	te	nihS	.h.la	te	ressiV	.j.la	te	eleinaD	.a.m.la	te	uF	.y.la	te	ihtaF	.a.la	te	ereoB	.m.w.kY	aicneiC	ed	lanoicaN	ojesnoC	lad	itinrof	itnemaiznanif	e
)5102	,acrecir	id	ippurG	.edlO	.edlO	.h.h.l.la	te	aveigroG	.irotaizitiniotof	id	azneserp	alla	ecul	alled	enoizaidarri'lla	enoizisopse	id	osac	ni	ecolev	e	ecolev	e	evarg	anu	etnesnoc	elbaelsrcotorcim	led	lyolyrcatem	led	enoizutitsos	id	ippurg	ied	enoizudortni'L	.atiref	alled	enoizacidem	alled	inoiznuf-itlum	el	et	al.h.	Petite	et	al.j.a.	Benton	et	al.f.	Xu	et	al.
Spatiotemporary	controlled	growth	factor	(GF)	The	delivery	Ã¨	essential	for	the	achievement	of	functional	vascularization	in	engineered	tissues.	Different	degrees	of	metacryloyl	substitution	can	be	achieved	excellent	biocompatibility		Gelma	hydrogel	makes	them	suitable	as	cell	culture	matrices	that	mimic	native	ECM.	When	compared	to	collagen,	the
benefits	of	gelatin	include	better	solubility		and	less	antigenity		[21],	[22].	Most	of	these	approaches	were	limited	to	two-dimensional	(2D)	micropattern	characteristics	or	led	to	the	formation	of	random	vascularization	within	three-dimensional	(3D)	microenvironments.	We	hypothesize	that,	with	appropriate	material	modifications,	Gelma	could	be	used
for	the	growth	and	implantation	of	the	endothelial	beginning	monolayer	of	the	endothelial	cell	of	the	HCEC)	engineered	by	the	tissue.	In	addition,	the	properties		engineered	fibrous	gelma	hydrogas	physicians	that	include	the		of	water	retention,	the	properties		mechanics	and	biodegradability		they	can	be	tuned	to	accommodate	different	patient
needs,	making	it	a	promising	candidate	for	skin	tissue	engineering.	Skin	tissue	hydrogels	such	as	gelatin	provide	favorable	Properties		for	tissue	engineering	but	do	not	have	sufficient	mechanical	strength	for	use	as	engineering	substrates	of	implantable	tissue.	In	this	study,	we	investigate	the	formation	of	the	3D	endothelial	cable	within	hydrogel	in
micropatterned	methacrylate	methacrylate	with	variable	geometric	functions	(50	â¥	"150	Îm	height).	In	addition,	the	in	vitro	enzymatic	degradation	of	Gelma	hydrogens	for	type	I	and	type	II	collagens	(also	known	as	MMP-1	and	MMP-8,	respectively)	proceeds	at	accelerated	rates,	indicating	the	existence	of	sensitive	reasons	for	MMP	in	Gelma	[30],
[31]	agord	agord	alla	,itusset	ied	airengegni'llad	onnav	ehc	esrevid	inoizacilppa	etlom	rep	ehcimihcoib	e	ehcisif		Ãteirporp	id	inimret	ni	itaiduts	etnematarucca	itats	onos	amleG	legordi	ilg	,]41[	isetnis	id	otroppar	omirp	ous	li	Gene	delivery.	We	have	obtained	the	hydrogel	scheme	with	dwarf	resolution	by	using	waterproof	oxygen	stamps	that	exceed
the	limits	of	PDMS-based	molding	processes.	During	the	last	decade,	bioprinting	has	progressed	substantially	showing	its	extraordinary	potential	of	applications	in	different	biomedical	fields,	however,	there	is	still	a	huge	gap	for	large-scale	industrialization	and	marketing	this	technology.	This	platform	uses	the	CS	as	an	external	biochemical	trigger
for	the	guidance	of	vascular	morphogenesis	that	is	suitable	for	creating	dynamically	controlled	engineered	tissues.	The	rapid,	efficient	and	objective	evaluation	of	active	antioxidant	components	is	of	great	importance	for	basic	research	of	natural	products	and	food	quality.	The	results	showed	that	our	3D	printing	platform	presented	a	high	level	of
microstructural	control	of	scaffolding	and	scaffolding	produced	with	a	porosity	of	68.48	±	0.82%,	an	open	porosity	percentage	of	97.81	Â	±	1	,	44%	and	a	compressive	force	of	2.68	Â	±	0.03.	MPa.	Furthermore,	the	triangular	pores	of	495.03	±	3.67	Î¼m,	the	pores	similar	to	ECM	of	126	Â	±	31	Î¼m,	and	the	modified	superficial	micro	/	nano	ruvidity
were	observed	by	our	3D	printed	composite	scaffolds	that	lead	to	hydrophilicity	Significantly	improved.	The	aldehyde-functionalized	sulphate	chondroitin	(OCS)	was	introduced	in	metacryloyl	jelly	(GM)	to	form	Hydrogel	GMOCs.	A	candidate	material	is	the	gelatin	in	methacyrilation	(Gelma),	a	synthesized	UV-computer	hydrogel	adding	methacrylate
groups	to	the	lateral	groups	containing	glazing	amines.	We	expect	the	ability	to	become	completely	cellular	to	make	the	scaffold	fibrous	jelly	engineered	suitable	for	applications	spread	such	as	skin	substitutes	or	injury	medications.	Together	otanibmoc	otanibmoc	nu	odnasu		Ãteirporp	ehcigoloib	e	ehcisif	ilibacinut	la	esab	ni	esorbif	erutaclapmi	noc
,)amleG(	anitaleG	ni	,)amleG(	ilanoisnemidirt	ilibazzilanissorcotof	initarg	omerereneg	,oiduts	approach.	Our	results	suggest	that	the	formation	of	the	endothelial	cable	is	a	previous	phase	of	the	tubulogenesis	and	the	proposed	system	can	be	used	to	develop	organized	vascularization	for	constructs	of	designed	fabrics.	The	search	for	hydrogel	materials
compatible	with	vascular	morphogenesis	is	an	active	area	of	tissue	engineering.	Gelbeled	hydrogels	are	biocompatible,	biodegradable,	non-cytotoxic	and	non-immunogenic.	Gelma	is	also	a	versatile	biomaterial	with	tunable	physical-chemical	properties,	promising	considerable	compatibility	for	a	wide	range	of	applications.	Idrogels	provide	a	versatile
platform	to	include	desired	property	combinations	for	designed	applications	[1].	Under	the	optimized	modification	parameters	of	the	surface	of	the	operating	electrode,	a	good	linear	correlation	has	been	found	between	the	peak	oxidation	current	value	(IP)	and	the	H2O2	concentration	induced	by	Paraquat.	We	have	demonstrated	the	significant
dependence	on	the	proliferation	of	endothelial	cells,	alignment	and	cable	formation	on	geometric	dimensions	of	molded	features.	These	properties	are	particularly	advantageous	for	the	material	of	driven	bone	regeneration	(GBR)	used	in	periodontal	surgery.	In	particular,	we	have	shown	that	the	vascularization	process	can	be	modulated	directly	by
adjusting	the	initial	exposure	time	to	UV	light	(15	"45	range	of	45),	with	constructs	showing	a	progressively	less	vascular	vascular	density	and	the	size	of	the	most	small	average	brightness	As	the	degree	of	Gelma	Crosslinking	was	increased.	Following	injuries	to	the	growth	plate,	the	direct	loss	of	the	extracellular	matrix	(ECM)	coupled	with	further
exhaustion	of	ECM	due	to	the	effects	inhibitory	of	inflammation	on	the	matrix	protein	,opmettarf	,opmettarf	leN	.iralocsav	iter	erareneg	rep	ozzem	emoc	oviv	ni	otatnaipart	etnemacigrurihc	iop	e	oviv	ni	atazziremimilopotof	eresse	onossop	)SCSM(	ilamihcnesem	ilanimats	elullec	e	)SCFCE(	anamu	elailetodne	ainoloc	id	arutamrof	id	ellec	itnenetnoc
amleG	ilegordI	.icordnoc	ied	enoizarenegir	al	etnemloveton	alocatso	enigalitrac	inoizacilppa	el	e	amleG	id	legordi	ilged	enoizacirbafforcim	al	rep	italanges	idotem	i	ehcna	omeretnemussaiR	.inoizacilppa	etanimreted	rep	amleG	id	ehcitsirettarac	enucla	eraroilgim	rep	elitu	aigetarts	anu	atats	¨Ã	idirbi	ilairetam	ied	arusim	us	enoizattegorp	al
,ilibazzinotnis		Ãteirporp	id	ortteps	oipma	noc	eralullec	ovittaer	elairetam	nu	ais	amleG	enebbeS	.itusset	ied	enoizarenegir	al	rep	D3	dloffacs	ilgen	eralullec	enoizartlifnI	eritnesnoc	rep	eracifidom	ad	iliciffid	onare	ehcimihc	e	ehcisif		Ãteirporp	iuc	el	,)AGLP(	)ocilocilg-oc-ocittal	odica(	ilop	o	knilssorc-ediedlaratulg	id	anitaleg	iuc	art	,atiref	alled	ittefid	ied
enoizurtsocir	al	rep	itappulivs	italanges	itartsbus	irtla	ad	itnitsid	onnah	il	isorbif	amleG	ni	dloffacs	ilged	ilibazzinotnis	ehcitsirettarac	ilaT	.otusset	led	ocimihcoib	etneibmaorcim	led	oppulivs	olled	aenegorete	de	acimanid	arutan	al	eralotipacir	id		Ãticapacni	onartsom	ilanoiznevnoc	FG	angesnoc	id	imetsis	i	,aivattuT	.gnitnirpoib	led	enoizacilppa'l
onatimil	ehc	erutuf	edifs	essucsid	onnaras	ioP	.]5[	enoizaiznereffid	e	]4[	enoizargim	,eralullec	enoizarefilorp	e	iralullec	inoizaretni	-	allec	al	e	eralullec	ecirtam	al	eraiduts	rep	D3	arutloc	allen	itazzilitu	etnemaipma	etnemaipma	itats	onos	legordi	ilG	.ovitacifingis	odom	ni	itazneulfni	onnaras	non	)ivitom	I	elbadargeD-PMM	e	DGR	ivitom	i	emoc(	ilanoiznuf
idicaonimma	id	ivitom	ied	etrap	roiggam	al	ehc	acilpmi	ehc	li	,]41[	eralom	otroppar	ni	idicaonimma	id	iudiser	ied	%5	led	onem	olos	atropmoc	ereneg	ni	)AM(	edirdina	id	acilircatem	id	anitaleg	alled	acimihc	acifidom	aL	.]82[	,]6[	itnazzirengegni	itusset	ia	e	ilairetamoib	inoizaretni	elled	ellec	el	eraiduts	rep	,iralullec	itnematropmoc	i	erallortnoc	rep	ilaedi
emrofattaip	odnenrof	,D3	erutturts	e	eigolofrom	,icinu	illedom	eraerc	id	legordi	ilged	enoizaipocirbafforcim	al	etnesnoc	²ÃiC	.amleG	id	enoizartlifni'l	e	eicifrepus	alled	acifidom	al	,D3	apmats	al	osrevartta	osseccus	noc	itaerc	itats	onos	irop	I	id	id	ironim	etnemlaiznesse	inoizairav	ettut	onos	am	,amleG	id	enoizaraperp	al	rep	italanges	itats	onos
itnereffiD.samleG	us	itasab	ilairetamoib	illocotorp	i	itadilosnoc	id	eliballortnoc	enoizadarged	id	ossat	nu	onartsom	e	ehcinaccem		Ãteirporp	itrof	¹Ãip	etlov	esrevid	ah	atalociter	adgeP	/	amleG	asorbif	anarbmem	al	,knilssorc	noc	amleG	id	asorbif	anarbmem	alla	ottepsiR	.irettab	ien	aticserc	alled	e	atiref	alled	enoizibini'lled	oisoculg	led	enoizartnecnoc
alled	enoizunimid	anu	odnetnarag	,OLCH	errudorp	rep	oisoculg	li	eramusnoc	²Ãup	ehc	,8-fiZ	ellecitraponan	ni	otaluspacni	ocitamizne	ametsis	oippod	nu	da	onognetrappa	ilifortuen	i	onatimi	ehc	ellecitraponan	eL	.)547360RA	,420501IA	,370990LH	,864120ED	,738750RA	,795210BE(	ilanoizan	etulas	id	itutitsI	e	)496206(	legdommI	,)3440421-IRFE(
noitadnuoF	ecneicS	lanoitaN	allad	itnemaiznanif	onocsonocir	irotua	ilG	.otalociter	etnemetnelavoc	legordi	eramrof	rep	)erotaiziniotof	nu	id	azneserp	al	noc	VU	ecul	alla	enoizisopse'l	ottos	¨Ãoic(	ataiziniotof	elacidar	enoizazziremiloP	ecsibus	amleG.amleG	atattecca	etnemaipma	enoizaiverbba'lla	ehcna	ednopsirroc	ehc	,ottada	¹Ãip	emon	nu	¨Ã	¬â
¢Ãlyolircatem	id	anitaleG"	ehc	omaireggus	it	,otalircatem	id	ippurg	id	aznaronim	anu	e	edimmalircatem	id	ippurg	ied	aznaroiggam	al	etnenetnoc	anitaleg	id	otavired	nu	¨Ã	amleG	ehc	ottaf	led	esab	alluS	.ecul	alled	enoizisopse	id	opmet	li	odnacifidom	etazzilanosrep	eresse	onossop	odarged	e		Ãticitsale	,azrof	,	Ãtidigir	,acirdi	enoiznetir	id	ovisnerpmoc
acifargotsohcotof	legordi'lled	ehcisif		Ãteirporp	el	ehc	otrepocs	omaibbA	.]6[	enoizaer	alled	elaizaps	e	elaropmet	ollortnoc	li	etnesnoc	E	).cce	,isouqca	itneibma	ni	,ortuen	Hp	,etneibma	arutarepmet(	iveil	inoizidnoc	a	erinevva	²Ãup	enoizazziremilop	atseuQ	.	Ãteirporp	ertla	ettemorpmoc	osseps	am	,elairetam	led	azrof	al	eraroilgim	onossop
itnenopmocoditlum	ivitidda	ilg	o	asselpmoc	enoizacirbbaf	aL	.itnuignoc	ellep	alla	innad	rep	atiref	enoizacidem	emoc	inoiznuf-itlum	noc	enoigiraug-otua	legordi	/	ellecim	a	ilibatteini	itisopmoc	id	atros	anu	otattegorp	omaibba	,iuQ	.la	¢Ãte	ekcluB	neD	naV	ad	atlov	amirp	al	rep	otalangeS	elareneg	odoteM	8	â,¬	Â¯weeks	in	solution	of	type	PBS	or
collagenase.	The	physical	and	biochemical	properties	of	hydrogel	depend	largely	on	their	compositions,	the	methods	used	for	polymerization,	and	their	crosslinking	density.	The	presence	of	physical	associations	increased	the	subsequent	UV-crosslinking	efficiency	resulting	in	robust	materials	able	to	withstand	standard	endothelium	insertion	surgical
device	loading.	In	vivo	experiments	indicated	that	curcumin	loaded	hydrogels	significantly	accelerated	wound	healing	rate	with	higher	granulation	tissue	thickness	and	collagen	disposition	and	upregulated	vascular	endothelial	growth	factor	(VEGF)	in	a	full-thickness	skin	defect	model.	Our	studies	support	the	use	of	GelMA	in	its	injectable	form,
followed	by	in	situ	transdermal	photopolymerization,	as	a	preferable	means	to	deliver	cells	in	applications	that	require	the	formation	of	vascular	networks	inÃ	Âvivo.Designing	wound	dressing	materials	with	outstanding	therapeutic	effects,	self-healing,	adhesiveness	and	suitable	mechanical	property	has	great	practical	significance	in	healthcare,
especially	for	joints	skin	wound	healing.	The	linear	equation	was	Ip(Ã¼ÂA)Ã	Â=Ã	Â58.199CH2O2+5.825	(CH2O2	for	H2O2	concentration)	with	R2Ã	Â=Ã	Â0.993,	and	the	detection	limit	of	H2O2	was	0.02Ã	ÂÃ¼ÂM,	which	indicated	high	sensitivity,	satisfactory	reproducibility,	and	stability	of	this	method.	To	this	aim,	hydrogels	based	on	naturally
occurring	biopolymers	have	potential	advantages	over	synthetic	polymers,	such	as	excellent	biocompatibility,	low	immunoresponse,	and	possible	bioactive	motifs	encoded	in	their	chemical	structures.In	this	contribution,	we	review	recent	research	on	the	synthesis,	characterizations,	and	biomedical	applications	of	gelatin	methacryloyl	(GelMA),	which
is	also	frequently	referred	as	gelatin	methacrylate	[6],	[7],	[8],	[9],	methacrylated	gelatin	[10],	[11],	[12],	[13],	methacrylamide	modified	gelatin	[14],	or	gelatin	methacrylamide	[15],	[16],	[17],	[18]	in	literature	by	different	authors.	Chen	et	al.V.	Hosseini	et	al.M.B.	Chen	et	al.L.E.	Bertassoni	et	al.A.I.	Van	Den	Bulcke	et	al.W.	Schuurman	et	eratulav	e
eratulav	rep	osseccus	noc	otazzilitu	otats	¨Ã	erosnesoiB	lI	.]72[	,]62[	,]52[	,]42[	kniLssorC	id	etnelavoc	anitaleg	alla	etacilppa	etats	onos	ehcimihc	inoizaer	esrevid	,ertlonI	.CO	ilged	gnipod	led	asuac	a	MCE	id	isetnis	al	etnemavitacifingis	erevoumorp	ebbertop	legordyH	scoMG	ehc	itrepocs	itatlusir	irtson	I	.acidem	e	airatinas	acrecir	id	elanoizan
oilgisnoC	led	ongetsos	li	ecsonocir	eresse	onossop	LLEWS	otroppar	e	enoizadarged	id	issat	,irop	ied	inoisnemid	,ehcinaccem		Ãteirporp	emoc	,amleG	id	legordi	ilged	icisif	irtemarap	itloM	.ienatuc	itusset	ied	enoizamrof	al	e	enoizarenegir	alled	enoizarelecca'l	,enoizarefilorp	al	e	eralullec	enoizargim	al	ehcna	eratilicaf	am	,eralullec	enoiseda'l	e	eralullec
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