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DESCRIPTION

An alternate method for treating damaged or deficient bone has
emerged: bone regeneration using tissue engineering. In this
method, a biodegradable polymer scaffold is required to act as
both a physical support to direct the creation of the new spine
ECM and an adhesive surface for seeded cells. Multipotent cells,
Mesenchymal Stem Cell (MSCs) have the ability to divide and
differentiate into mesenchymal tissue, including bone, tissue,
tendon, muscles, and marrow stromal. Due to their potential

this has
High-porosity  structural
stability and degradation rate at a rate corresponding with the

application in tissue engineering, cell source

drawn considerable  attention.
generation of new ECM by the planted cells are design
requirements for polymeric scaffolds used to support bone
tissue. To enable homogenous cell migration all through the
substance and to enhance transfer to and from the cells, a high
porosity scaffold is preferred. With an interior surface area
accessible for cell adhesion, spreading, and expansion, pore
size plays a role in tissues ingrowth. In order to transfer
mechanical force and control mineralization
the and physical properties of the substratum are

crucial, particularly with regard to hard tissues like bone.

requirements,
mechanical

In addition to metals and ceramics, biodegradable synthetic
polymers such as Poly Glycolic Acid (PGA), Poly Lactic Acid
(PLA), and the copolymers of Poly Dl-Lactic-Glycolic Acid
(PLGA) as well as biodegradable naturally derived polymers like
collagen and fibrin are frequently used in 3D porous scaffold

formats for the engineering of bone tissue. The materials
madewith silk fibroin have a special durability and resistance to
mechanical compression. Biological compatibility the slow pace
of degradation The versatility of this protein for both soft and
hard tissue engineering, along with the history of using silk
fibroin in suture applications, point to this biomaterial as a
potential substrate for tissue engineering. In contrast to collagen
scaffolds, MSCs produced on fibroin 3D scaffolds showed

superior bone-related outcomes in our most recent investigations.

We have previously shown that 3D porous silk scaffolds
produced from Hexafluoro-2-Propanol (HFIP) could serve as at a
substrate for bone tissue engineering. To generate silk scaffolds
with morphology comparable to the HFIP-derived material, but
with a noticeably increased vulnerability to proteolytic hydrolysis,
we have also recently disclosed a novel, entirely aqueous method.
The greater rates of enzymatic degradability, paired with the
more biodegradable aqueous processing technique are predicted
to improve MSC responses and scaffold remodeling into bone-
like tissue in a more speedy fashion. We compared the reactions
of MSC:s to these two scaffolds (aqueous vs. HFIP-derived) with
regard to osteogenic outcome. The importance of this systematic
comparison is that it uses the same protein in both processing
methods, allowing comparisons to be conducted based on cell
signaling rather than changes in structure or morphology
resulting from various processing methods. According to the
findings, when compared to scaffolds made from HFIP, water-
based samples offer improved advantages for outcomes related to
osteogenic processes.
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