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Abstract : Nature provides the best of solutions to humans. One such incredible gift to regenerative medicine is silk. The
literature has publicized a long appreciation for silk owing to its incredible physical and biological assets. Its bioactive nature,
unique mechanical strength, and processing flexibility make us curious to explore further to apply it in the clinics for the
welfare of mankind. In this study, Antheraea mylitta and Bombyx mori silk fibroin microfibers are developed by two economical
and straightforward steps via degumming and hydrolysis for the first time, and a bioactive composite is manufactured by
mixing  silk  fibroin  microfibers  at  various  concentrations  with  polycaprolactone  (PCL),  a  biocompatible,  aliphatic  semi-
crystalline synthetic polymer. Reconstructive surgery in any part of the body except for the maxillofacial region deals with
replacing its function.  But answering both the aesthetics and function is of  utmost importance when it  comes to facial
reconstruction as it  plays a critical  role in the psychological  and social  well-being of  the patient.  The main concern in
developing  adequate  bone  graft  substitutes  or  a  scaffold  is  the  noteworthy  variation  in  each  patient's  bone  anatomy.
Additionally, the anatomical shape and size will vary based on the type of defect. The advent of additive manufacturing (AM) or
3D printing techniques to bone tissue engineering has facilitated overcoming many of the restraints of conventional fabrication
techniques. The acquired patient's CT data is converted into a stereolithographic (STL)-file which is further utilized by the 3D
printer to create a 3D scaffold structure in an interconnected layer-by-layer fashion. This study aims to address the limitations
of currently available materials and fabrication technologies and develop a customized biomaterial implant via 3D printing
technology to reconstruct complex form, function, and aesthetics of the facial anatomy. These composite scaffolds underwent
structural and mechanical characterization. Atomic force microscopic (AFM) and field emission scanning electron microscopic
(FESEM) images showed the uniform dispersion of the silk fibroin microfibers in the PCL matrix. With the addition of silk,
there is improvement in the compressive strength of the hybrid scaffolds. The scaffolds with Antheraea mylitta silk revealed
higher compressive modulus than that of Bombyx mori silk. The above results of PCL-silk scaffolds strongly recommend their
utilization in bone regenerative applications.  Successful  completion of  this  research will  provide a great weapon in the
maxillofacial reconstructive armamentarium.
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