
A comprehensive assessment of laser welding of biomedical devices and implant 

materials: recent research, development and applications 

M. M. Quazia , M. Ishaka , M. A. Fazalb , A. Arslanc , Saeed Rubaieeb,d , M. H. Aimana , Abdullah 

Qabane , Farazila Yusoff , T. Sultang , M. M. Alih , and S. M. Manladani 

aFaculty of Mechanical and Automotive Engineering Technology, Universiti Malaysia Pahang, Pekan, 

Pahang, Malaysia;  

bDepartment of Mechanical and Materials Engineering, University of Jeddah, Jeddah, Kingdom of 

Saudi Arabia;  

cDepartment of Mechanical Engineering, COMSATS University Islamabad, Sahiwal Campus, Sahiwal, 

Pakistan;  

dDepartment of Industrial and Systems Engineering, University of Jeddah, Jeddah, Kingdom of Saudi 

Arabia;  

eDepartment of Mechanical Engineering and Aeronautics City, University of London, London, UK;  

fCenter of Advanced Manufacturing and Material Processing, Department of Mechanical Engineering, 

Faculty of Engineering, University of Malaya, Kuala Lumpur, Malaysia;  

gDepartment of Restorative Dentistry, Faculty of Dentistry, University of Malaya, Kuala Lumpur, 

Malaysia;  

hOptical Fibre Sensors Research Centre, Department of Electronic and Computer Engineering, 

University of Limerick, Limerick, Ireland;  

iDepartment of Mechanical Engineering, Faculty of Engineering, Bayero University, Kano, Kano, 

Nigeria 

 

ABSTRACT  

This review comprehensively covers the research accomplished in the field of laser welding of biomedical 

devices and implant materials. Laser welding technology in the recent past has been envisaged for 

numerous biomedical applications encompassing the reconstruction, fabrication, joining and sealing of 

the implanted biomaterials. It is the most studied and an increasingly applied manufacturing technology 

that garners the distinct advantages of smaller beam diameters leading to minimal thermal cycles that 

reduce the size of heat affected zone and instigate microstructural refinement. This paper presents a 

detailed critical review of similar and dissimilar welding of titanium alloys, cobalt-chromium alloys, steel, 

bulk metallic glasses and polymer-based biomaterials. Mechanical properties of the welded joints such 

as fatigue load, tensile and flexural strength, elongation, hardness and modulus of elasticity are 

discussed. The effect of laser processing parameters on microstructural features and the corresponding 

metallurgical defects encountered such as cracks, porosities, voids or the loss of alloying elements are 

reviewed. Furthermore, the corrosion behavior, cytotoxicity and biocompatibility of the welded implants 

in the simulated mediums are discussed. Furthermore, this article also summarizes the present-day 

applications associated with implant materials and is aimed at the further involvement of the laser 

precision technology in producing materials and joints with desired biomechanical characteristics. Lastly, 

the current research gaps on the role of laser welding of implants and the anticipated emerging fronts are 

summarized. 



KEYWORDS: Laser welding; biomaterials; mechanical properties; biocompatibility 

DOI: https://doi.org/10.1080/10408436.2019.1708701  

  

https://doi.org/10.1080/10408436.2019.1708701


FUNDING  

The work was funded by Ministry of higher education Malaysia, Fundamental Research Grant Scheme 

(FRGS) scheme (RDU192608 & RDU190123). Additional support was provided by Universiti Malaysia 

Pahang Grant (RDU1903119 & RDU1903118). 

  



REFERENCES 

1. Ibrahim, M. Z.; Sarhan, A. A. D.; Yusuf, F.; Hamdi, M. Biomedical Materials and Techniques to Improve 

the Tribological, Mechanical and Biomedical Properties of Orthopedic implants - A Review Article. 

J. Alloys Compd. 2017, 714, 636–667. doi:10.1016/j.jallcom.2017. 04.231  

2. M.P.A. Commission: Report to the Congress: Medicare and the Health Care Delivery System. 

MedPAC, 2017.  

3. Chakravarty, D.; Tiwary, C. S.; Woellner, C. F.; Radhakrishnan, S.; Vinod, S.; Ozden, S.; da Silva 

Autreto, P. A.; Bhowmick, S.; Asif, S.; Mani, S. A.; et al. 3D Porous Graphene by Low-Temperature 

Plasma Welding for Bone Implants. Adv. Mater. 2016, 28, 8959–8967. 

doi:10.1002/adma.201603146  

4. Juanola-Feliu, E.; Colomer-Farrarons, J.; MiribelCatala, P.; Samitier, J.; Valls-Pasola, J. Market 

Challenges Facing Academic Research in Commercializing Nano-Enabled Implantable Devices 

for in-Vivo Biomedical Analysis. Technovation 2012, 32, 193–204. 

doi:10.1016/j.technovation.2011.09.007 

 


