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Abstact

Magpstic nanoparticles (MNPs), 2 new kind of nanomster-sized material, are widely used in the fields of
and biomedicme. These particles are superparamagnetic, which means that they are attracted to a

magnetic field, but retam no residual magnetism after the field 1 removed In recent years, MNPs have been
studied because of their potential applications as magnetic cames for various biomedical uses such as cell and
DNA separation, drug delivery system magmetic resonance mmaging, bio separation. and preconcentration of
\mmnﬂuﬂm"bhgmﬂth,o.mhmmlmmdnwmhb
its several inferesting properties such as great chemical stability, Jow toxicity, hizh sanwation magnetization to
allow its manipulation with an external field, ability to bond with different molecules to surface functionalized,
and the heatinz ability in presence of a field, which made it an candidate for hyperthermia

weameent 7 The quality of the MNDPs is extremely sensitive to synthesis conditions, such as reaction time,
reagent concentration. quality of solvent. etc. In order to optimize the synthesis to obtain a high yield

factorial design allows the effect of several fctors and even interactions between them to be determuned with the
same mumber of trials as are necessary to determine any one of the effects by itself with the same dezree of
accuracy. The sslected factors and their comesponding rangss were deternuned after ExpErments.
These factors were the reaction time, volume and concentration of NH;. The lower and upper valuss ziven to each
factor are shown in Table 1.

Table 1. Factor levels m the screening
Vanable Lower

Reaction tims (mn) 15
NH; volume (mL) 10
NH, concentmation (%z) 10

In order to quantify the synthesis yields a new method by Founer transform infrared spectrometry (FTIR) has
been developad for the direct determination of Fe-O by absorbance measurements in KBr pellets. The procadure s
based on the use of the ratio between the absorbance of the charactenstic band of won oxide and three
charactenstics bands of a nitrate mternal standard addad to samples.

Singple linsar resression (SLR) and mmitiple linear regression (MLR) were proved with sach of the three area
ratos chosen between the analyte and the internal standard. obtaining the best resules with the MLR method.

For validation purposes the different yields of the synthesis were analysed by the proposad IR method and HR. CS
ETAAS using solid samples auto sampler. mmwmmdmmm.lnhmem
nmdumm-nmws@mmm
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