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Research subject: The use of nanoparticles, especially nano-
antibiotics, increases their efficacy. More uniform release of antibiotics
isone ofthe benefits oftheir nano size. They can be made using ointment
or banderol to be absorbed through the skin to the infection, thereby
reducing its side effects. Amoxicillin is one of the most widely used
antibiotics in the world which can prevent the use of other stronger
antibiotics, provided that its efficacy is promoted in the form of
nanoparticles. Determining the mechanism of nanoparticle formation
of this drug is an important factor for its commercial production.
Research approach: The purpose of this study was to determine
the nucleation mechanism and induction time of crystallization of
amoxicillin nanoparticles in the presence of surface active agents
‘CTAB’ and ‘SDS’. Therefore, the effect of amoxicillin concentration
and stabilizing agent concentration on the crystallization process
was investigated. In this project, a combination of inductive-reactive
crystallization was used. In this method, amoxicillin sodium was
produced with sodium hydroxide, which had a much higher solubility
in water. Then, by adding hydrochloric acid, amoxicillin was recovered
and supersaturated. SEM and DLS analyses were used to determine
the properties of amoxicillin nanoparticles. All the experiments were
repeated twice.

Main results: The results showed that particles with a mean size of
50 nm were formed and the particle stability was confirmed up to one
week after formation. The results of the experiments showed that the
nucleation mechanism was primary type with an average explanatory
factor (R?) equal to 0.9887 and adding a stabilizing agent had no effect
on the nucleation mechanism.
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Figure 1. Reaction of amoxicillin and NaOH
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Table 1. Results of experiments without stabilizing agent

Amount of Initial Equilibrium .

- . : . . Induction

No. initial material | concentration | concentration | Supersaturation time (s)

(8) (mg/ml) (mg/ml)

1-1-1 0.2 31.19 3.4 9.17 101
2-1-1 0.3 33.21 3.4 9.77 76
3-1-1 0.4 42.98 3.4 12.64 38
4-1-1 0.5 48.57 3.4 14.28 30
5-1-1 0.6 59.19 3.4 17.41 21
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Figure 2. Diagram of natural logarithm of induction time versus inverse squared natural logarithm
of supersaturation and also of natural logarithm of supersaturation for different concentrations of
amoxicillin without stabilizing agent
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Table 2. R? values obtained for induction time graphs at different concentrations of CTAB stabilizing agent

-, . The R2 value for The R2 value for the
Initial Stabilizer .
. the primary nuclear secondary nuclear
Concentration (mM) . .
mechanism mechanism
0.2 0.9933 0.9619
0.4 0.9989 0.9608
0.6 0.9913 0.9857
0.8 0.9836 0.9695
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Table 3. R? values obtained for induction time graphs at different concentrations of SDS stabilizing agent

i . The R2 value for The R2 value for the
Initial Stabilizer .
. the primary nuclear secondary nuclear
Concentration (mM) . .
mechanism mechanism
0.2 0.9933 0.9736
0.4 0.9759 0.9596
0.6 0.9709 0.9652
0.8 0.9934 0.9789
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Figure 3. SEM image of amoxicillin nanoparticles with a magnification of 60,000 times
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Figure 4. Particle Size Distribution in DLS Analysis
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Figure 5. Stability of nanoparticles after 7 days
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