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Microspheres (MS) made of resorbable polymer 

have been proposed as a cell growth support. They 

may be assembled to form cell constructs or be 

suspended in hydrogels allowing injection into injury 

location. High relative surface area of MS provides 

more efficient cell culture environment than traditio-

nal culture on flat substrates (multiwell plates, Petri 

dishes). In addition, MS structure, topography and 

surface chemistry can be modified to promote cell 

adhesion and proliferation. The aim of this study was to 

obtain resorbable poly(L-lactide-co-glycolide) (PLGA) 

MS and to modify their properties by changing manu-

facturing conditions of the oil-in-water emulsification to 

better control structural and microstructural properties 

of MS and their biological performance. To this end, 

water phase was modified by addition of NaCl to 

change ionic strength, while oil phase by addition of 

polyethylene glycol (PEG). Microstructural and thermal 

properties were assessed. Cytocompatibility tests and 

cell cultures with MG-63 cells were conducted to verify 

potential relevance of MS as cell carriers. The results 

showed that it is possible to obtain cytocompatible MS 

by oil-in-water emulsification method and to control 

diameter, porosity and crystallinity of MS with the use 

of additives to oil and/or water phases without negative 

changes in MS cytocompatibility. The results prove 

that modification of both phases make it possible to 

produce MS with desired/controllable properties like 

surface topography, porosity and crystallinity.
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to treat tissue defects and diseases there is a growing 

. 

molecules and scaffolds to reconstruct tissues in vitro or  

in vivo

-

ability to mimic natural tissues because they require proper 

open porosity to let regenerating tissue ingrowth, and cells 

-

aims to resolve some problems of conventional top-down 

sheets, cell aggregates or cell laden modules to build bigger 

cell-tissue constructs on a way of self-assembly, aggregation 

manipulate precisely with cells to combine small elements 

-

area with growth factors allows to obtain MS with appropriate 

-

by changing manufacturing conditions and composition of 

and microstructural properties of MS and their biological 

addition of NaCl to change ionic strength, while oil phase 

-

tion time, which may be controlled by a ratio of lactide to 

-

n w 

Mw = ~31,000, Sigma Aldrich) in ultra-high quality water 

were produced in the same manner but water phase was 

 manufacturing oil 

n
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-

measurements were performed in the temperature range of  

-

-

tion temperature (Tg

300 individual MS were measured from each group with 

3  

-

CO2

-

manufacturing parameters average diameter of all micro-

-

 

that MS1 had small pores (few micrometers in diameter) 

on the surface and were the most rough, while MS2 and 

-

melting temperature, Tm
oC but different melting 

m m, while MS3, the 

g, of MS2 was 

-

linity, , was calculated from the measured heat of melting, 

using the value of heat of melting of the crystalline regions 

m 

 The results show 

In vitro tests showed that the cells adhered and grew 

showed that the cells grew both on TCPS wells and on MS 

of the cells were alive (stained green) and only less than 
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On day 3 the viability of cells increased but the lowest viabil-

apparent that the cells adhered well on MPS and in some 

-

 

resulted in differences in appearance, transparency, micro-

to water phase caused high transparency and low porosity of 

-

structure of MS differed between samples and depended on 

which increased its ionic strength, resulted in more amor-

on Tg and crystallinity, what suggests that sodium and chlo-

increase in crystallinity of MS, probably due to the fact that 

 

-

crease Tg, Tm

important from the point of view of using MS in cell culture, 

in vitro tests 

Blue assay showed that the best cell supporting properties 

that adhesion of cells on MS surface after 7 days was high 

-

cells tended to form agglomerates what additionally proved 

Obtained results demonstrate that it is possible to obtain 

were cytocompatible what allows to consider them as cell 

Poland (UMO-2016/21/D/ST8/0185).
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in vitro

-

ctide) microspheres as cell microcarriers for cartilage tissue engi-

-

netic poly(lactic-co-glycolic acid) microspheres with a controllable 

and differentiation of permanent and secondary mouse myogenic 

 

-

-lactide- co-glycolide) microspheres encapsulating all-trans retinoic 

 

co-glycolide) microporous 

membranes for medical applications produced with the use of 


