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Abstract: The dynamics of dextran probe inside poly(allylamine) hydrochloride (PAH) solutions with varying salt concentration to the polyelectrolyte solutions were analyzed through fluorescence 
technique. Fluorescence Recovery After Photobleaching is one among the innovative and interesting approaches in the field of pharmaceutical research which provides the benefit of measuring 
diffusion in micrometer scale in a highly specific way in complex biomaterials, in vivo. The observed probe diffusion showed increase in the magnitudes with increased salt concentration but up to 
an optimum range. The microviscosity experienced by the probe was decreased in lower polymer concentration confirming the presence of higher number of voids or free space at concentrated 
samples. The polymer aggregation at lower concentration readily vanishes with addition of external electrolyte to the solution. In general, the probe-polyelectrolyte dynamics is quite dependent 
on polymer-polymer and polymer-probe interactions than in bulk viscosity of the solutions.  

 The ongoing interactions among polyelectrolytes and 
charged particles is complex. 

 Rapid growth of LBL and microencapsulation techniques 
demands the insights of these complex behavior. 

 Polyallylamine hydrochloride (PAH) is a bio-mimicking 
polymer weakly charged and cationic in nature. 

 
 

Polyelectrolyte PAH 

Drug delivery, Cosmetics, Waste water 
management process and Super 
absorbers at paper industry etc. 

The properly mixed probe-polymer solution was loaded on 

to a 100 µm deep well glass slide which was further covered 

with circular coverslip and sealed with nail varnish for 

FRAP measurement. 

TRIS buffer of pH 7 followed by double filtration 

through 0.22 µ𝒎 Millipore filter paper and 

corresponding salt (NaCl) solutions of 250 and 500 𝒎𝑴 

were prepared. 

Stock solution of PAH of 10 𝒘𝒕% was dissolved in 

𝟎𝒎𝑴, 𝟐𝟓𝟎𝒎𝑴 𝒂𝒏𝒅 𝟓𝟎𝟎𝒎𝑴 thoroughly using vortex 

mixer for 10 to 15 minutes. 

 The other polymer concentrations 

𝟕, 𝟓, 𝟑, 𝟏 𝒂𝒏𝒅 𝟎. 𝟏 𝒘𝒕%were achieved by dilution from 

the stock  for each salt concentration.  

Lovis microviscometer was used to measure 

viscosities of the prepared samples which works on 

rolling ball principle. 

FITC dextran 40 kDa was the probe molecule used for 

the experiment where 1µl probe solution added to 100 µl 

of each polymer concentration. 

 

Result and Discussion 

Working Principle 

FITC 

dextran 40 

kDa 

Probe molecule 
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FRAP fitting equation: 

FRAP fit solid line 

 𝒇𝟎 & 𝒇𝟏 are constants related to the bleaching 
depth and mobile fraction.  

 And  τ is the relaxation time.  
 

𝑫 = 𝒓𝟎
𝟐/𝟒𝝉  

 𝑫 is the diffusion coefficient 
  𝒓𝟎  is the radius of ROI (50µm) 
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Conclusions 

 At lower salt concentration, the polyelectrolyte is in expanded state due to the electrostatic interaction. 

 

 With rise in salt concentration, it transforms from a random coil to globule structure. 

 

 However above 𝟐𝟓𝟎 𝒎𝑴 salt concentration, the polyelectrolyte behaves as of neutral polymer. 

 

 The non-overlapping  nature of two normalized functions indicates the presence of microviscosity. 

 

 The  SE deviation depicts the voids is greater at higher polymer concentration which is the reason of faster movement 

of the probe molecule whereas slight adsorption has been observed at  lower concentration. 

 

 Hence the dynamics of probe   molecules inside polyelectrolyte system is dependent on polymer-probe and polymer-

polymer interactions instead of only solution viscosity. 

Fluorescence Recovery After Photobleaching (FRAP) Introduction 

Sample Preparation 
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