
                                                                  
 

      
 
 
      ICCES, 2024, vol.30, no.2 

 

This work is licensed under a Creative Commons Attribution 4.0 International License, which 
permits unrestricted use, distribution, and reproduction in any medium, provided the original 
work is properly cited. 

 

DOI:	10.32604/icces.2024.012563	
	

PROCEEDINGS	

Peeling	Induced	Defects	Investigation	of	Hydroxyapatite/Polymer	Porous	
Structures	Fabricated	by	Vat	Photopolymerization	

Haowen	Liang1	and	Jiaming	Bai1,*	

1 Department	of	Mechanical	and	Energy	Engineering,	Southern	University	of	Science	and	Technology,	Shenzhen,	518055,	
China	
*Corresponding	Author:	Jiaming	Bai.	Email:	baijm@sustech.edu.cn 
 

 
 
Acknowledgement: The authors would like to acknowledge technical support from SUSTech CRF 
 
Funding Statement: This work was financially supported by the National Key R&D Program of China 
(No. 2022YFE0197100; No. 2023YFB4603502), Shenzhen Science and Technology Innovation 
Commission (Nos. KQTD20190929172505711) and the China Postdoctoral Science Foundation (No. 
2023M731499). This work was also supported by the Special Funds for the Cultivation of Guangdong 
College Students’ Scientific and Technological Innovation (No. pdjh2024c10810) and Dean's Research 
Fund of Southern University of Science and Technology Hospital (No. 2022-D1). 
 
Conflicts of Interest: The authors declare that they have no conflicts of interest to report regarding the 
present study. 

ABSTRACT	
Defects	are	pivotal	in	influencing	the	mechanical	performance	of	the	hydroxyapatite	(HAp)	porous	structure.	
In	 vat	 photopolymerization	 (VP)	 fabrication,	 directly	 peeling	 HAp/polymer	 green	 structure	 from	 the	
platform	is	an	efficient	approach	but	often	introduces	defects,	compromising	the	mechanical	performance	
of	 sintered	 HAp	 scaffolds.	 The	 peeling	 process	 is	 a	 physical	 phenomenon	 where	 the	 photocured	
HAp/polymer	green	structure	exhibits	resistance	against	applied	peeling	forces,	which	is	influenced	by	its	
modulus	and	toughness.	In	this	study,	the	peeling	behavior	of	cubic-pore	HAp	(CP-HAp)	green	structures	
with	varying	levels	of	modulus	and	toughness	was	investigated	in	detail.	The	characterization	results	show	
that	the	HDDA	CP-HAp	structure	with	relatively	high	levels	of	modulus	and	toughness	could	effectively	resist	
the	 peeling	 forces	 and	 inhibit	 the	 occurrence	 of	 peeling	 defects.	 Stress	 concentration	 and	 inadequate	
toughness	in	the	HEMA	CP-HAp	structure	lead	to	the	formation	of	peeling	defects.	The	CTFA	and	PHEA	CP-
HAp	structures	with	low	modulus	exhibit	both	peeling	cracks	and	numerous	pores.	The	cracks	result	from	
stress-induced	 stretching,	while	 the	pores	are	 caused	by	 the	 coiled	and	 loose	molecular	 chain	 structure	
occupying	 space.	 Understanding	 the	 mechanism	 of	 peeling	 defect	 initiation	 in	 HAp	 porous	 structure	
contributes	to	 improving	resistance	to	such	defects	and	efficiently	 fabricating	high-performance	ceramic	
porous	structures	using	vat	polymerization.	
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