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may be due to the melting point of PLGA is 280oC hence this high loss of mass at that 

temperature. This indicates that most of the PLGA capping agent was lost during this period. 

This observation may also be used as an indication of the successful incorporation of PLGA 

on to the SPIONS surface. Burks et all which did a relevant study primarily experienced a 

loss of 1% for both the capped and bare particles, followed by a further loss of 3% for the 

bare particles this loss in mass is lower than the loss experienced during this work (22). The 

amplified mass loss during this study may be attributed to the high initial mass used during 

the analysis.  

 Chitosan capped particles had a loss of 28% this occurring from 210℃- 600℃, this is the 

second highest loss between the capped particles. Catalano et al also experienced degradation 

of chitosan capped particles from 210℃- 600℃ this was further followed by weight gain at 

higher temperatures. During the study the maximum used temperature for the analysis was 

600℃ hence the increase in mass was not experienced. The reported results above are in 

agreement with most literature which indicates that the degradation temperature for chitosan 

is 220℃ which is merely why the chitosan capped particles start degrading at around that 

temperature (41). 
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Chapter 5 

 

5.1  Conclusion 

 

In conclusion, the objectives of this work were achieved as the PLGA, PVA and chitosan 

capped SPIONS were successfully synthesised using the co-precipitation method. The 

success of this work is confirmed by the methods XRD, SQUID, FTIR and TGA. These 

analytical methods have clearly depicted the incorporation of the capping agents. With the 

inverse spinel structure shown by XRD analysis, as it is a signature depiction of magnetite.  

From the XRD analysis, it may be noted that the PVA and chitosan particles bring some sort 

of restriction to the size of the particles when compared to PLGA. This study has indicated 

that the PLGA polymer might be the preferred of the three evaluated where larger particles 

are required, as this polymer does not restrict the size of the particles but requiring a good 

drying method. This study also indicated that the presence of the capping agents has the 

ability to reduce the saturation magnetization of the particles depending on the polymer of 

choice but with PLGA in this instance having the higher reduction this shown by the SQUID 

results. Where higher saturation magnetization is a requirement for applications PVA capped 

particles will be the best choice. TGA analysis indicated that all the particles start 

decomposing at 200 degrees Celsius with PLGA losing the most amount of mass during the 

interval of 200-600 degrees Celsius. From the three polymers used from this work it is not 

very clear which one is the best as all three have strong points in different analysis. 

Therefore, it is recommended when choosing a polymer, it is essential to highlight what 

properties would be valuable for the particular application.  

5.2 Future work 

 Some of my future work involves the:   

 Preparation of PLGA capped SPIONS with a different drying method  

 The variation of  concentrations for the capping agents and that of drug 

 Assessment of  the reaction times to verify good inhibition of agglomeration period 

 As well as the variation of  matrix pH to evaluate zeta potential 
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