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Abstract 
Here we explore the photophysics and photostability of a 

novel fluorophore, 2,5 Di-hydro 1,2,3 triazine series 

dyes(phenyl triazine (pTR), keto phenyl triazine (kpTR) and its 

hydrolysed form of phenyl triazine(hTR)) in thin polymer 

films.  The emission properties of this fluorophore are 

relatively insensitive to water infiltration and phase changes 

in Poly (N-isopropylacrylamide), PNIPAm.  However, in Poly 

vinyl alcohol, PVA this was not the case and significant 

changes were observed.  Among the triazine series dyes, pTR 

is uncommonly photostable in hydrophillic thermoresponsive 

polymer films. This pTR fluorophore is thus potentially very 

suitable for extended-timeframe fluorescence imaging 

applications such as assessing polymer thin film quality on 

medical devices.  
 

1. Introduction:  

The use of soft thermoresponsive polymers as 

thin films in medical devices and drug delivery 

systems is widespread.  One challenge for their use in 

regulated medical devices is their characterisation as 

deposited on surfaces.  Moisture uptake in polymers 

is a very important factor in the manufacture of thin 

film polymer coatings.  Water ingress can have 

adverse effects on parameters such as long term 

storage, drug elution rate, and device efficacy.[1, 2] 

This is because water infiltration can significantly 

transform physicochemical  properties.  Therefore we 

need non-destructive, non-contact methods for the 

analysis of polymer physicochemical properties 

which can be implemented during manufacture such 

as for drug eluting polymer coatings.  We are trying 

to develop a robust florescence method for the 

quantitative analysis of biomedical polymers and do 

this we require fluorescent probes that are both 

sensitive to some environmental factors (e.g. water) 

and are yet very photostable to allow for imaging 

based diagnostics.  

 

2.  Materials and methods:  

Polymer thin films were prepared by casting 

the triazine dyes doped polymer solution into a 

reusable quartz slide followed by 3 night drying in 

oven at 70°C. We collected steady state (s-s) and time 

resolved data by placing thin polymer films into a 

controlled humidity chamber by using an in-house, 

fibre-optic based system which has been previously 

described.[1]  The s-s emission spectra were then fitted 

to 3 band Gaussian fit using Origin software  The 

relative areas of the bands, full width at half 

maximum (fwhm) and band position values were 

obtained from the fit models.  

 

 

 

3.  Result and discussion: 

These 1,2,3-triazine based fluorophores have 

a complex tri band emission.[3] The band area, fwhm, 

and band positions of the fluorophores were relatively 

insensitive to water infiltration and phase changes in 

PNIPAm . However, in PVA this was not the case 

and significant changes were observed.  The intensity 

weighted average lifetime was not significantly 

changed upto a certain level of water infiltration.  The 

photostability results were very interesting in the case 

of pTR doped PNIPAm as the fluorescence intensity 

only decreased by ~ 7% over 4 hours of constant 

irradiation compared to a ~36% decrease observed for 

coumarine 152.  Furthermore, and more importantly 

the emission band shape did not change significantly.  

This is a clear indication that the pTR probe is 

uncommonly photo-stable in hydrophillic 

thermoresponsive polymer films.  
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Therefore, it is potentially very suitable for extended-

timeframe fluorescence imaging applications such as 

assessing polymer thin film quality on medical 

devices.   

 

4.  Conclusions:  

The emission properties of triazine doped 

PNIPAm thin films did not change significantly with 

either water ingress or temperature/phase changes.  

The photostability study also showed that pTR very 

photostable.   
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Figure 1: (a) The photostability study of triazine series dyes in 

PNIPAm thin film at 50% RH, both at 25◦C/37◦C. (b) comparative 

photostability study of pTR with Coumarine 152. 


