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Scheme S1. Chemical structure of HPTS molecule showing pKa structural variations at equilib-
rium. 

Scheme S2. (A) Excitation and emission studies of HPTS in different pH phosphate buffer media 
ranging from 5.9 to 8.2. (B) The color of the solutions depicted in the picture, TOP: Under ambient 
light and BOTTOM: Under UV irradiation. 
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Scheme S3. Setup for the epifluorescence microscope.  The components are labeled as 1. Zeiss Axio Observer (CAN-BUS) 
inverted microscope, 2. Power Supply, 3. Definite Focus module, 4. Temperature module, 5. CO2 module, 6. O2 module, 7. 
Heating device/humidity, 8. 100% CO2 cylinder, 9. 100% N2 cylinder, 10. Incubator chamber. 

Table S1. Carbon dioxide sensitivity numbers obtained from absorption and fluorescence measurements Fluorescence 
measurements are collected using spectrophotometer (fluorescence), and epifluorescent microscope (fluorescence*). 

 

 
Scheme S4. Effect of O2 gas purging on the emission intensity of NR buffer solution. Refer to last 
two points in the graph. 



 
Scheme S5. Comparison of emission intensity changes at different CO2 levels for HPTS and NR in 
phosphate buffer media. 

 
Scheme S6. Linear fit analysis for the calculation of residual standard deviation and slope. 

Table S2. Linear fit analysis for the calculation of residual standard deviation and slope. 

Slope 0.08429±0.02309 
Residual Standard Deviation 0.0593 

 


