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Objective: 
 

Soft tissue regeneration by mesenchymal stem cells and 
biomaterial scaffolds has been an emerging technology in 
regenerative medicine today. In the present study, we have 
evaluated the hepatomimetic potential of a novel 
biodegradable, biocompatible, polymeric nanofiber scaffold 
made up of PLLA (Poly-L-Lactide)-collagen and fibrin clot 
extracted from blood. Such a novel scaffold fabricated by 
electrospinning technique was evaluated for fiber 
morphology, composition, mechanical property, 
biomagnetic property, biocompatibility and hepatic 
differentiation potential in vitro. 
 
 Methods: 
 

The nanofibers were fabricated by electrospinning and their 
morphology was observed under a scanning electron 
microscope. The tensile properties of nanoscaffold were 
evaluated with a mechanical testing system. Elemental 
composition of the nanofiber scaffold (fibrinogen, iron 
content, albumin) was assessed biochemically. 
Biomagnetic behaviour of nanoscaffold was studied using a 
vibrating sample magnetometer. 
 The proliferation of MSCs seeded on electrospun 
nanofiber was assessed quantitatively by MTT assay. 
Hepatic differentiation was carried out with a novel 
hepatogenic conditioning media, derived from goat liver 
extract, with EGF and FGF-4 pre-induction. Differentiation 
of MSCs to hepatocyte like cells on nanoscaffold was 
confirmed by immunofluorescence and electron 
microscopy. 
 
 

Results: 

 
Morphological analysis reveals the blended nanofibers have a 
fiber diameter of 381± 0.171 nm. The amount of iron and 
fibrinogen present in nanofiber scaffold was significant 
compared to original electrospinning solution. SDS PAGE 
analysis of nanofiber components reveals two bands of 57 
kDa and 48 kDa, which represents the fibrinogen. The 
magnetic behavior of the electrospun nanofiber reveals a 
significant magnetic hysteresis loop to a varying magnetic 
field (-2000 to 3000 G) at room temperature. This is the first 
report describing biomagnetic property of a nanoscaffold 
derived from blood components. Morphological 
characterization of the MSCs seeded on nanoscaffolds by 
scanning electron microscopy shows better cell entrapment 
and infiltration onto nanofibers and their enhanced 
proliferation. The morphology of cells on nanofibrous scaffold 
is more of hepatocyte like and it was confirmed by 
immunofluorescence analysis for the albumin expression. 
Cells on nanoscaffold showed higher expression compared to 
that on TCP. 
 
Conclusion: 
 

 All the above results support enhanced morphological and 
functional hepatic differentiation of MSCs on a novel bio-
magnetic and biocompatible nanoscaffold, making its future 
therapeutic application widespread. This study indicates that 
in hepatic failure, autologous blood clot derived similar 
nanoscaffold impregnated with autologous bone marrow 
derived mesenchymal cells may be a therapeutic option for 
augmenting liver regeneration, if implanted at orthotopic site. 
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