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Synthesis and characterization of Ag nanoparticle colloid 
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Treated bacteria growth curves
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Theoretical growth curves
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k=0.019; f0=0.58; bb=0.00025

k=0.018; f0=0.58*0.77; bb=0.0005

k=0.0165; f0=0.58*0.5; bb=0.0009

k=0.013; f0=0.58*0.22; bb=0.001

k=0.0115; f0=0.58*0.115; bb=0.0017
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Nutrients concentration dependence
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Inoculum size dependence
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Treated E. Coli growth curves

What we have conclude so far:
• there is no lag time for non treated 

bacteria experiment
• change in nutrients concentration does 

not induce lag time
• k will change slightly due to nutrients 

concentrations reduction
• reduction of max OD is due to nutrients 

reduction

this lag time is induced by nanoparticles!
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Modelling the treated bacteria growth

only x is changed!!
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The initial phase of growth
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Border between life and death
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Theoretical growth curves



Conclusions:
• we have produced and characterized silver colloidal nanoparticles

• E. Coli was treated with the produced colloid

• growth curves are modelled by 3 differential equations

• when modeling non treated bacteria it is possible to reduce our model to the logistic 
model

• we have shown that the key indicator for nanoparticle activity is the lag time 
prolongation

• there is a sharp “phase” transition between life and death that happens at x=0.35

• the noted lag time is dynamic; it is not an adaptation time! Induced lag time is a phase 
in which bacteria grow and die. 
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