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S2.   Optimization experiments 

The protocol optimization experiments were conducted in confined paper reaction sites as in Fig. S2. The 
dimensions of the smartphone accessory was designed after a series of preliminary experiments obtained using a 
light sealed box and smartphone.  

Fig. S2: Light sealed box for conducting optimization experiments in confined paper reaction sites. The reactions 
were recorded using a smartphone attached to the top of the box. 

As a first step, 10 µL of 7 mM rubrene (5,6,11,12-tetraphenyltetracene) was added to a mixing chamber 
immediately followed by 10 µL of 60mM imidazole (1,3-Diaza-2,4-cyclopentadiene). Next, 10 µL TCPO (bis(2,4,6-
trichlorophenyl) oxalate), was inserted and allowed to settle for 1 minute. Each reagent is in solution with a 9:1 
mixture of ethyl acetate and acetonitrile. 

 
Video recording of the whole reaction is initiated just before H2O2 addition step. Experiments were conducted for 
the following H2O2 concentrations and 10 mM TCPO: 100 nM, 250 nM, 500 nM, 750 nM, 1 µM, 10 µM, 50 µM, 
100 µM and 1 mM. Additional experiments were conducted with 15 mM TCPO with 100, 250, 500, 750 nM, and 1 
µM H2O2 concentrations. Experiments were verified with Olympus IX73 inverted research microscope configured 
with RTC real time controller and Hamamatsu Orca Flash 4.0 SCMOS digital camera in a dark room environment.  

 

S3.  SMARTPHONE ACCESSORY DESIGN 

The device can be made compatible with a custom-made light sealed accessory. This accessory was designed with 
SOLIDWORKSTM and 3D printed with black ABS filament in a Stratasys uPrint SE Plus 3D printer (Stratasys Ltd., 
USA). The accessory is comprised of a black box (48 mm x 42 mm x 18.77 mm) attached to a custom made iPhone 
5 case. The box has a light sealing slit (1 mm x 38 mm) on the top where the microfluidic device can be inserted. A 
hole was made in the phone case to allow the camera to view the reaction site. More details of the microfluidic 
device and smartphone accessory design is detailed in Fig. S3a and Fig. S3b, respectively. Digital images of the 
snap shots were converted to 8-bit grayscale and the mean pixel value at the reaction site of the device was analyzed 
and correlated with the concentration of the analyte.  



 

(a) 

 

(b) 

Fig. S3: (a) Paper-plastic microfluidic device, (b) Smartphone accessory design for video capture of 
chemiluminescent reaction 
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