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Abstract-- In tissue regenerative cell therapy is an important limitation is the initial hypoxia. In 
order to increase growth and cell survival after implantation of our oxygen release material were 
tested. Calcium peroxide polymer matrix used as the oxygen source. Two polymers to slow and 
prolonged release oxygen, L-lactic acid and lactic acid-co-glycolic acid test period. With respect to 
the calcium peroxide particles,Both delivery systems were initially higher,Shorter oxygen release. 
Human mesenchymal stem cells Cast films develop these oxygen-releasing composite material We 
need catalase proliferation, suggesting production Cytotoxicity hydrogen peroxide as intermediate. 
Catalase can be reduced through the cell cytotoxicity of hydrogen peroxide. 

Introduction 

Failure to replace the use of somatic cell therapy tissue at the implant site by a lack of vessel 
obstruction, leading to cell death from cell implantation. An important factor leading to cell death is 
believed to be the oxygen and nutrients and a limited number of cells to get rid of waste disability. 
One potential solution to the lack of oxygen can be delivered using the composite oxide scaffold, as 
an oxygen source having a peroxide salt. These materials should provide oxygen to the cells or 
tissues extended time period, such that implanted cell survival and to promote tissue repair, but not 
angiogenesis, which is causing the interference hypoxic conditions. This composite material should 
be available throughout the stent cell survival, thus improving tissue restoration or repair. Oxygen 
release should continue until the angiogenic process is complete and a new generation of functional 
vascular network. By reaction with the peroxide to provide oxygen in water (Formula 1). In the 
reaction intermediates, hydrogen peroxide is considered to be a cytotoxic agent. Mammalian cells 
have some defensive mechanisms to help convert hydrogen peroxide and water, and can be treated 
with low concentrations of hydrogen peroxide. 

CaO2 + 2H2O = Ca(OH)2 + H2O2  
2H2O2 = 2H2O + O2                                 （1） 

Oxygen delivery, a careful balance between angiogenesis and cell toxicity is required. 
Oxygen release in this study A composite material, which consists of calcium peroxide powder 
Embedded in a biodegradable poly (lactic acid) (PLA) and Poly (lactic - co - glycolic acid) (PLGA), 
were evaluated Their oxygen delivery capacity and their cytotoxicity Human bone marrow 
mesenchymal stem cells. Polymer matrix is intended to serve as a barrier to both the inflow and 
outflow of water and an active agent, slowing down the reaction and reduce cytotoxicity. Therefore, 
we assume that PLA and PLGA polymers obstacle extended release oxygen, reduce cytotoxicity. 
Due to the fast degradation of PLGA than PLA, PLGA-based composite is expected to show a 
faster release of oxygen. 

Materials and methods 

Solutions of DL-lactide-co-glycolide and DL-Lactide in chloroform were prepared at ten 
percent. Five percent of the calcium peroxide powder was dispersed and stirred vigorously. Oxygen 
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measuring, the suspension was pipetted 1mL in 50mL vial, and dried at room temperature for 48 
hours, and 24 hours in vacuum. Measure oxygen delivery is at 37 degrees in 35 ml deoxygenated 
SBF oxygen instrument by WTW OXI3310. Oxygen measuring device is in an open anaerobic 
system through continuous input and out of N2 gas. Calcium peroxide from oxygen separately from 
the release of 5 mg of calcium peroxide is filled in the porous filter paper placed in a flask, was then 
charged with a base of assessment 35ml SBF. 

For cell culture 15 mm cover glasses are coated 250 lμL suspended and dried as described 
above. It does not contain calcium peroxide, control material produced by a 10% polymer solution. 
Isolated from a patient receiving a total hip arthroplasty bone marrow, hMSCs were cultured in 
α-MEM supplemented with 10% heat-inactivated fetal bovine serum, 0.2mM ascorbic acid - acid 
2-phosphate and 1% antibacterial - antifungal solution in the wet atmosphere supplemented with 
5% CO 2, and treated with trypsin -EDTA solution at 70-80% confluence. To assess the cytotoxic 
effect in containing PLA, PLA 24-well plates/Calcium peroxide, PLGA, PLGA / calcium 
peroxide-coated cover glass square The hMSCs / well, and cultured in normoxic  or hypoxic 
conditions at 37 C, 5% CO 2 and 100% humidity 2 and 5 days. It should be noted that the catalase 
was added to the cell culture in a concentration of 100U/ml. Be evaluated by the XTT Cytotoxicity 
Analysis. The absorbance at 460 and 690 nm read using a microplate reader Fluostar ship. 
Morphological examinations were destroyed non-transparent and high background fluorescence 
cytochemistry made of composite material, probably due to the presence of peroxides. It is not 
expected to alter cell differentiation occurs in the incubation period of five days. Statistical analysis 
was performed using one-way ANOVA, and post hoc test of SPSS. Time variables are evaluated in 
the presence of material and catalase enzyme. 

Results and discussion 

Composites and calcium peroxide releases oxygen particles identified in an open system, 
flushed with nitrogen at 37 ºC . Calcium peroxide in the PLA and PLGA embedded lead to a faster 
release of oxygen compared to the release of a single from the calcium peroxide particles (Fig. 1). 
The amount of the polydimethylsiloxane embedded calcium peroxide crystals to reduce water 
inflow and outflow of hydrogen peroxide, resulting in a very efficient oxygen delivery system. 
However, PDMS is a non-degradable material and has been shown to have small-cell adhesion. 
Hydrolysis of lactide based polymers may lead to reduced pH value, thereby inducing the 
intermediate Ca(OH) 2 higher solubility of the shift reaction to produce hydrogen peroxide. Oxygen 
release PLGA-based composite materials, previously used Harrison and oh, can be combined with 
Na2CO3~1.5 H2O 2 or calcium peroxide. Release kinetics of oxygen found in these studies are 
difficult to compare our data, because a closed system these researchers used to assess oxygen 
release and our setup is an open system is more similar to in vivo conditions.  Furthermore, 
different manufacturing methods provide oxygen compound compared to our in their material, 
which may have reduced the water inflow.  

The overall evaluation of our open system settings and does not allow oxygen from material 
sent. MSC grown in PLGA or PLA surface showed better viability than hMSC growth in calcium 
peroxide (Fig. 2).  hMSC grown on PLA/CaO2 constructs exhibited XTT values of 0.508 (t =1) 
and 0.877 (t=7), whereas the XTT conversion by hMSC on PLGA/CaO2 constructs revealed values 
of 0.244 (t = 1) and 0.91 (t =7). If the number of TXT conversion and related cells, then the cells in 
PLGA PLA/calcium peroxide / calcium peroxide grew faster it. HMSC initial adhesion seems to be 
PLA/calcium peroxide better. Oxygen from the Special PLGA / calcium peroxide burst can cause 
this reduced cell viability at t=1. We had a relatively high concentration of hydrogen peroxide cells 
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survived and grown in PLGA/calcium peroxide surface, and then better in the PLA/calcium 
peroxide surface anoxic conditions. The ability of catalase significantly improved conversion TXT 
of hMSC. On cells PLGA/calcium peroxide cultured XTT value but varies between 0.127 and 0.253 
catalase, and catalase values were 0.24 and 0.91. hMSCs and is not significantly affected by the 
choice of anoxic conditions, whether it is grown in the polymer structure or tissue culture 
polystyrene (TCPS), XTT conversion even appeared to increase after 7 days. In a long culture 
period on 0.1% of oxygen hMSC TCPS and polymer surface does exhibit reduced viability, 
described by reducing the number of cells. sMSC  cultured in medium supplemented with 
additional glucose. These researchers alter blood glucose concentration in the medium, but not in 12 
days of hypoxia (1%) to refresh the media during culture. Nevertheless, sMSC showed almost no 
signs of cell death. A similar effect is observed using the normal concentration of glucose in our 
study, but refresh the media twice a week. Lack of glucose resulting in a closed culture system may 
not be achieved. 

Companies registered in the PLA or PLGA calcium peroxide oxygen did not result in a 
slow-release system. The most likely reason is that the acidity of the degradation products of the 
polymer. Intermediate reaction product Ca (OH) 2 may stimulate the hydrolysis of the polymer by 
increasing the pH value. Using PLA and PLGA has a limited applicability in slow oxygen release 
system. 

 
Fig. 1 Oxygen release in time 

 
Fig. 2 Histogram representing absorbance values of the XTT viability assay. 

Conclusion 

Prepared by embedding embedding either PLA or PLGA polymer particles of calcium peroxide 
biodegradable, releasing oxygen composites exhibit enhanced oxygen release compared to free 
calcium peroxide. Polymer - peroxide construct seems moderate cytotoxicity. Catalase can be 
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reduced cytotoxicity, suggesting that the role of H2O2. PLA and PLGA polymers suitable for 
sustained release less oxygen system. 
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