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Fig. S1: (a) polyisoprene unit (b) Electrical resistivity plot for different composition against the
filler volume fraction
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Table S1: Conductivity and standard deviation for different volume fraction samples

Volume Fraction Log (o) Std Deviation (3 samples)
0.21 -7.60206 0.147
0.44 -7.47712 0.125
0.56 -7.30103 0.167
0.61 -5.91908 0.165
0.67 -2.69897 0.100
0.72 -2.26007 0.115
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Fig. S2: Bending of the samples at different angles using the in house fabricated device.
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Fig. S3: Tensile strength and Elongation at Break for LIRG 0.61 sensor
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Fig. S4: N 95 mask attached with the LIRG 0.61 sample.

sS4



Heat Flow

-50 0

50
Temperature (°C)

Fig. S5: DSC trace of the LIRG 0.61 sample.
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Fig. S6: Thermal sensitivity of LIRG 0.61 sensor.
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Fig. S7: Impact of Humidity on the LIRG 0.61 sample
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Fig. S8: Infra-red image of the mask during (a) inhalation, and (b) exhalation demonstrating the
increase in temperature during the breathing.
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Fig. S9: Wheatstone bridge arrangement for the sensors
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Fig. S10: Wheatstone bridge arrangement for the sensors over the mask
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Fig. S11: Temperature-compensated signal output for non-encapsulated samples
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Fig. S12: Simulated breathing on mask set-up with the aid of air pump
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Fig. S14. Fast Fourier Transform (FFT) of the transformed signals respectively for (a) Normal,
(b) fast, (c) deep and (d) fast breathing.
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Fig. S15: Expanded breathing signal obtained after the application of encapsulant and
wheatstone bridge for fast, deep and slow breathing.
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Table S2: Quantitative analysis of breathing parameters before and after the removal of cross-talk

Breathing Type RR  Average Tin Tout Total Breath = (I:E)= SNR
DR Time Tin: Tout
Normal 12 0.18 0.72 2.48 32 1:3.4 -12.85

(After Encapsulation & Wheatsone
bridge application)
Normal 13 0.059 0.65 0.44 1.09 1.5:1 -21.48
(Before Encapsulation &
Wheatstone bridge application)

Table S3: Comparative
analysis of I:E Breathing Type Tin Tow  (E)=  from the
. Tin/Tou
literature ‘
Reference [1] 630ms = 730ms 0.86
Reference [2] - - 0.8
Reference [3] 0.88 1.178 0.74
This work 0.65 0.44 1.47
(before cross-talk removal)
This work 0.72s 2.4s 0.29

(After cross-talk removal)
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Fig. S16: Plot of wireless monitoring signal data received via. Bluetooth module onto the
smartphone.
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Table S4: Comparative analysis of mask-based respiratory sensors

S.No | Mask-based Sensing Fabrication Sub-ambient Sensitivity Solve | Refere
Sensing Material Route Respiration nt nce
Mechanism monitoring Used
1 Humidity CsPbBr; Spin-coating | No 1.5565%/RH% | Yes 4
2 Triboelectri | Acrylonitrile 3D printing No Upto 6.614 No 5
c butadiene nA/KPa
styrene
3 Humidity Graphdiyne Spray No 140% (AI/Iy) Yes !
Printing
4 Humidity Carbon Ultrasonicati | No <AR/R¢(%=30 | Yes 6
nanotubes on assisted at 95% RH
anchoring
5 Humidity Copper Yarn ply No Upto 82.40 pF/ | No 7
wire/Coolmax % RH
yarn/ PENTAS
yarn/
Cleancool
yarn/
polyimide yarn
6 Humidity Mxene/MWC | Drop coating | No <Response Yes 2
NT %=250% at
90%RH
7 Temperatur | Cr/Auw/PDMS | Photolithogra | No Thermal Yes 8
e phy/Spin index= 3786K
casting
8 Pressure Graphene Solution No Upto 17.2 kPa | Yes o
casting !in range 0-20
kPa
9 Pressure MXene Screen No 509.5 or 344.0 | Yes 10
printing kPa™!, a low
limit (~1 Pa)
& (100 kPa)
10 Strain Graphene/carb | Dip Coating | No Guage factor= | Yes 1
on 2.14 in range
black/SWCNT 0-100% strain
11 Strain Graphene Stencil Yes Guage factor= | No This
Printing -196.56 (0- work
0.17 %)
strain and
117.49 in

(0.17-0.34 %)
strain region
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