
In vivo Evaluation of Biomaterials in Mammalian Kidney

Introduction:
Biomaterials can contribute to tissue and organ regeneration by 
providing a substrate for cell attachment and delivery and a 
physical template for tissue growth1-3. This study reports a 
systematic evaluation of the inflammatory and fibrotic responses

 of mammalian kidney to in vivo
 
microinjection of natural and 

synthetic biomaterials. The objective was to identify biomaterial 
candidates that can be combined with therapeutically-relevant 
renal cell populations4

 
to form cell/biomaterial composites

 
 

capable of inducing a regenerative response in chronic kidney 
disease models. 
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Materials and Methods:
Biomaterials tested were of two forms: beads (homogenous,

 
 

spherical configuration) or particles (heterogenous
 

population
 
 

with jagged edges).  Beads tested were gelatin (Cultisphere-S; 
Sigma), PCL (poly-capro-lactone), and PLGA (poly-lactic-co-

 glycolic acid). Particles tested were PLGA, gelatin, hyaluronic
 acid (HA) and gelatin+HA. PCL and PLGA beads were prepared 

using a modified double emulsion (water-in-oil-in-water) solvent 
extraction method.  PLGA particles were prepared using a solvent

 casting porogen
 
leaching technique.  Gelatin, HA, and HA+Gelatin

 particles were prepared from cross-linked, lyophilized foam. 35 μl 
of loosely packed biomaterials were microinjected into the left 
kidney parenchyma of 3 month old Lewis rats.  Injections were 
directed either from the pole toward the cortex or from the renal 
midline toward the pelvis. Fixed kidney sections prepared at 1 
and 4 weeks post-injection were evaluated for inflammation,

 
 

fibrosis, foreign body reaction, neo-vascularization, biomaterials 
degradation, necrosis, and tissue infiltration

Conclusions:
• Biomaterials of natural origin (gelatin beads, HA

beads/particles) were associated with minimal fibrosis and
inflammation and moderate cellular in-growth and neo-
vascularization.

• These studies established the in vivo
 
response of healthy renal

tissue to microinjection of synthetic and natural biomaterials.

• Future research will extend the current study by combining
biomaterial candidates with selected regenerative renal cell
populations as and investigating the effect of these
cell/biomaterial composites on chronic renal disease in
established animal models.Results:

PCL beads/particles.  Inflammation with minimal cell/tissue in-
 growth or neo-vascularization and little degradation of 

biomaterial was observed at 1 week.  At 4 weeks, focal 
aggregates surrounded by fibro-connective tissue had formed

 
 

around biomaterial and adjacent cortical interstitium showed
 
 

moderate fibrosis with chronic inflammation (Figure 2A-C). 
HA particles.  At 1 and 4 weeks, HA particles were focally

 
 

dispersed within cortex or as small aggregates. Biomaterial was 
surrounded by minimal fibrosis/inflammation.  Mild cell/tissue in-
growth and neo-vascularization was observed.
Gelatin beads/particles.  At 1 week post-injection, biomaterial 
was partially degraded and surrounded by mild fibrosis and

 
 

moderate inflammation.  Mild-to-moderate cell/tissue in-growth 
with extensive neo-vascularization was observed.  At 4 weeks, 
minimal biomaterial was observed, associated with mild fibrosis 
and inflammation (Figure 2C).
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Figure 1:

Microinjection of acellular
biomaterials into pole of 
healthy adult Lewis rat 
kidney
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