Intrinsically Stretchable pCO, Sensor Enabled by Multi-functional
Block Copolymer Matrices
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Challenges _—_—— =
‘ H+ * High Young’s modulus ~ 1 GPa - Rigid sensor  Block copolymer with large chemical differences between blocks spontaneously undergoes microphase separation to
*Na/ O3S SOsNa* "Na/ O3S SO5;Na*
Flucjrescence un;er Fluorescence un;er « Easily dried = Loss of sensing capability minimize total energy and forms a nanostructure
405 nm excitation 405 and 470 nm excitation - Fast photobleaching = Signal changes over time « The multi-functional block copolymer matrices overcome the limitations of the previous PPMA-based and composite matrix
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D] 1 T2 — ROD: 5 Photostability - Sensors with sensitivity within 0 - 15% pCO, were fabricated
. _ 1 Na70 405 _ HD . I > (Stretched exponential model) _ _
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pCo, Note: T = Oscillator strength, TOA = Q* = Tetraoctylammonium 8 sensors retained their pCO, sensing capability after 100 times
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By adopting a multifunctional matrix for the fluorescent 0 500 1000 1500 2000 2500 O S R T R S SN RS,
molecule HPTS, we enabled the first intrinsically flexible Time (s) o St e o
and stretchable Pcoz sensor « Sensitivity within the physiological pCO, window (R_;/Rs., co,) Was greatly improved by 13.1 times to 27.5 from 2.1 of the PDMS-b-PAA matrix
The stretchable sensors showed excellent mechanical - ABA-BCP further mitigated the photobleaching of HPTS, which resulted in extraordinarily stable photophysical properties over 10 min
stability, reversibility, and sensing capability « Sensors made of the ABA-BCP showed excellent reversibility over 5 times (> 90 min), during which R = 1,,,/l;,5 remained within * 2.5% error
This work enables a novel modality for Point-of-Care for « Stretchable films retained their pCO, sensing capability after 100 times of stretching with 200% strain
respiratory and metabolic diseases like hypercapnia  The sensors made out of ABA-BCP quantitatively showed excellent pCO, sensing capability in the physiological range under the mock extracorporeal
membrane oxygenation (ECMO) system
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