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a ) b c
Screen printed sensors

Stacked fluidic assembly with sensors

Interfacing sensor array on the fluidic channel

e
Connecting battery to F-PCB and connection pad

Front side

Back side

f Mount battery + PCB + pad g Align connection pad with

onto the right ring half the open hydrogel slot

Fig. S1: CHARM assembling process. a) The electrode array are first screen printed on
SEBS and b) interfaced to the fluidic channel near the hydrogel inlet with SEBS casing.
c) The fluidic channel is then folded to reduce its length such that it fits in the ring. d) The
printed batteries are folded along the center and e) connected to the F-PCB on one end.
The other end of F-PCB connects to the electrical connections of the connection pad. The
pad has an elliptical slot to accommodate the hydrogel. Metallic array connections on the
other end of the connection pad connects to the printed electrochemical sensor array. f)
The whole assembly is fitted on the right halve of CHARM and curved such that the
elliptical hole on the connector pad aligns with the hydrogel slot on the left halve of
CHARM. The right half is pushed such that it locks, making CHARM ready for use.
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Fig. S2: Optical image of the fluidic channel showing liquid advancement at 150 nl/min
flow rate. The fluid reaches the end of channel in about 10 hours. Scale bar: 5 mm.

Supplementary Note 1: Theoretical estimation of hydrogel osmotic pressure

The osmotic pressure of a hydrogel is derived theoretically by estimating the swelling
pressure using the Flory-Rehner Theory. The swelling capacity of any gel system upon
fluid intake is highly dependent on the overall contributions from elastic forces, polymer-
solvent interactions, and ionic composition. These effects depend on several
thermodynamic properties (e.g., temperature, pH, solution ionic strength and
composition). Hence, it is important to estimate each contribution to understand the
overall swelling behavior and fluid extraction capacity of a hydrogel.'*

The total swelling pressure (m;,;) is derived using the following equation:

O0AF,
_ -1 tot\ __
Ttot = _Vl ( on, ) = T + Tmix + Tion (2)

where V; is the solvent molar volume (18 ml/mol), n, is the number of moles of solvent,

¢ 1S the total gel swelling pressure and n,;, m,,,;, and m;,, are the elastic, mixing and
ionic contributions to the total swelling pressure, respectively.

We first quantified the elastic contributions (m,;) for all our hydrogel systems. For
every hydrogel variant, we estimated its weight swelling ratio (q,), polymer volume
fraction after equilibration (@,), and gel shear modulus (G) via experiments. These
parameters were used for the estimation of m;,.. The g, was calculated as:



146

147
148

149

150
151

152

153
154

155

156

157
158
159
160
161

162

163

164
165

g, = —2% (3)

Mdry

where mg,, is the initial mass of gel after equilibration in the osmolyte and my,,, is the
mass of gel after drying. @, was calculated from q,, as follows:

0, = [1+ @] @)

where p is the polymer density (1.35 g/mI-PAAm, and 1.29 g/ml- PVA)® and d is the density
of water (1 g/ml). @, (PVA — PAAm) = 0.18.

a1 b2

1.0 1.0

0.2 0.2

A
e e s s g e
0.0 * 0.0

0.001 0.01 0.1 1 0.001 0.01 0.1 1
Strain Rate (1/s) Strain Rate (1/s)

Fig. S3: G’/G” vs. strain rate plot of at angular frequency of 10 rad/s for a) PVA-PAAm gel
soaked in pure EG; and b) PVA-PAAm gel soaked in PBS. Circle: G’, Star: G”.

The elastic contribution in the hydrogel system using @, was calculated as follows:
Ty = —G = Gdry®21/3 (9)

where G, is the dry gel shear modulus unequilibrated in any solution. ¢ for both pure
EG and PBS hydrogel variants were measured through an amplitude sweep experiment
conducted at an angular frequency of 10 rad/s using a rheometer (TA instruments HR 30).
G ranged ~ 0.8 KPa and ~0.6 KPa for PVA-PAAM/EG and PVA-PAAM/PBS, respectively
(Fig. S3)

The contribution from the polymer-solvent mixing interactions was calculated as follows:
—RT
Tmix = V_l[ln(l - Q)Z) + (Z)Z + XQ%] (6)

where y is the Flory-Huggins polymer-solvent interaction parameter. For hydrogels, y =
0.48.5
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The contributions from the ionic interactions were neglected as the hydrogels were not
treated with any ionic solvent during the test.

The contributions from the ionic interactions are calculated as follows:

Tion = 2RT{[(C*V)? + (i0,/(2V,))?]"" — €4} (7)

where R is the gas constant, T is the absolute temperature, i is the degree of ionization,
12, is the molar volume of the monomer unit of the polymer (13.50 mol/m?) and €5 is the

concentration of the electrolyte with which the gel is treated.® For DI, we assumed m;,,,,=0.
mol

For 1X PBS, we assumed C° = 0.1 ——and i =2 (since NaCl is the dominant salt).

Based on this, m;,; = 2.79 MPa and 58 kPa were estimated for PVA PAAm (pure EG) and
PVA PAAm (PBS), respectively.

Osmotic + Natural Perspiration Natural Perspiration

10 hr

12 hr

125- —&— Osmotic + Natural
—&— Natural

Time (hr)

Fig. S4: Optical image of the fluidic channel showing greater dye penetration due to
osmosis vs. natural perspiration. Experiments were conducted at the ring finger site.



179

180

181
182
183
184

185
186
187
188
189
190
191
192
193
194
195
196
197

198

Supplementary Note 2: Von Mises stress estimation on hydrogel surface

a b Applied pressure

Hydrogel ——»

Frictional contact- -

Fingertip tissue ——»

Cortical bone ——»

Fixed constraint
4 Elastic strain (%)
I :y 0 3.31
X N W

Fig. $5: Mechanical simulation of the hydrogel under bending. a, Isometric view of the
assembled meshed system with defined frictional contact between the hydrogel and
fingertip tissue. b, Lateral view of the elastic strain on fingertip tissue after applying 3 KPa
pressure on the hydrogel surface.

The commercial software ABAQUS was utilized to predict the stresses acting on the
hydrogel and fingertip interface under an applied pressure. An 8-node linear brick,
reduced integration (C3D8R) mesh (Fig. $5) and explicit dynamic analysis were adopted
to ensure the convergence of the simulations. Frictional contact between the hydrogel
interface and fingertip tissue was defined with a frictional coefficient of y = 0.15.7
Hyperelastic properties were defined by fitting the experimental stress-strain data of the
hydrogel. Here, we chose Neo-Hookean hyperelastic model to calculate the coefficients
of the hydrogel C10 = 785.25 and D1 = 0.00137. Linear elastic properties were used to
model the fingertip skin and cortical bone where the elastic modulus E and Poisson’s ratio
v are Eskin = 400 KPa and vskin = 0.48; Ecortical bone = 16.2 GPa and Vcortical bone = 0.36.8°
We assumed that human skin could accommodate up to ~30% elastic strain and used
this as a conservative upper-bound stretchability when estimating the strain in the skin
layer induced by applying 3 kPa normal pressure to the hydrogel surface.
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Supplementary Note 3: Numerical simulation of analyte flux under varying
concentrations and sweat rates

Finite element simulations were performed using COMSOL Multiphysics to model the
experimental system in a simplified two-dimensional framework. A fully wetted paper
channel operating under incompressible conditions was assumed, and mass
conservation was enforced through the continuity equation (Eq. S1). Consistent with the
low—Reynolds number regime characteristic of paper-based microfluidic systems (Re <
1), the flow was treated as laminar, in agreement with previous reports on lateral flow
assays.'® Under these assumptions, fluid transport within the channel was modeled using
the Brinkman-modified Navier—Stokes equations to capture the effects of porosity,
permeability, and viscous drag in the porous matrix confined between two parallel plates
(Eq. S1). "

The channel geometry, along with the initial and boundary conditions applied in the
simulations, are shown in Figure S1. Transport of the electroactive analyte was modeled
using the convection—diffusion equation (Fick’s second law, Eq. S2). The rate constant
K was experimentally determined from chronoamperometric measurements conducted at
varying analyte concentrations. A linear relationship between the steady-state current |
and concentration C was observed (Fig. 2d), validating the first-order reaction
assumption. To capture the sensor response under a fixed applied overpotential (i.e.,
chronoamperometric operation), the Butler—\Volmer kinetics were simplified to a first-order
reaction with respect to analyte concentration, J; = —K;C;, representing the time-
dependent consumption of analyte at the electrode surface.'? The subscript i represents
the different tested analytes: glucose, BHB, lactate, UA, UC, and ethanol.

pou _ 2.,k Do —
(Eq. S1) ot = VP+ueffV u Mu, V-u=90
(Eq. S2) % +u-Vci = Di‘effvzci, where J; = —D;.¢¢Vci + uc;
u= (ui,x'“i,y)' Ji= (]i,x’]i,y)
u = (0,0) (noslip &penetration),
WALL —#-J =0 (noflux)
C(Oryﬂ t) = CO 1 P = PO‘LLE
u = (up,0) clxy,0) = 0 for all (xy) € Q u-(—n)=0
P =P, w|e (no backflow)
- -
- o|E| ©
2 S
=
)?T < 3 mm > v E
v ELECTRODE Not to Scale

_ﬁ']izK'Cl"u:O
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Fig. S12: Schematic illustration and mathematical formulation of the fluid flow numerical
model. Equation S1 describes fluid flow using the Navier—Stokes equations with Brinkman
corrections, while Equation S2 governs analyte transport via the convection—diffusion
equation. The parameters p, (4, g, k, T, and D represent the solution density and dynamic
viscosity, paper porosity, permeability, tortuosity, and the diffusion coefficient of the
analyte, respectively. The effective viscosity and diffusion coefficient are defined as pg¢ =
u/eand D.g = eD/t. The variables u, ], p, ¢, and tdenote the velocity and flux fields,
pressure, analyte concentration, and time, respectively; bold symbols indicate vector
quantities, and subscripts x and y denote their corresponding components. The subscript
i represents the different tested analytes: glucose, BHB, lactate, UA, UC, and ethanol.
The parameter K corresponds to the experimentally determined sensor sensitivity. All
parameter values used in the simulations are listed in Table S1.

Table S1. Parameters, symbols, and values used in the numerical simulation.

Name Symbol Value Units
Paper porosity (fraction of void volume) € 0.7 -
Faraday Constat F 96485.3 sA mol”
Temperature T 293.15 K
Water Dynamic viscosity u 0.89 mPa s
Water density p 997.0 Kgm=
Paper permeability K 10e-12 m?2
Glucose diffusion coefficient Dew 7.1e-10 m? s’
BHB diffusion coefficient Das 6.6e-10 m? s
Lactate diffusion coefficient D..c 1.1e-9 m? s
UA diffusion coefficient Dya 6.7e-10 m? s’
VC diffusion coefficient Dyc 6.4e-10 m?2 s’
Ethanol diffusion coefficient Deir 1.2e-9 m? s
Glucose reaction rate constat Kow 4.5e-7 m3A mol”
BHB reaction rate constat Kgus 1.7e-6 m3A mol”’
Lactate reaction rate constat Kiac 1.2e-7 m3A mol”
UA reaction rate constat Kua 1.4e-6 m3A mol”
VC reaction rate constat Kve 7.3e-7 m3A mol”’
Ethanol reaction rate constat Keen 2.9e-8 m3A mol”
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Fig. S13: Mesh Convergence and Numerical Validation. Mesh convergence was verified
by progressively refining the mesh and evaluating the channel velocity profile across the
channel. Mesh level 5 was selected, with 1,000 elements distributed along the sensor
line, as further refinement produced less than a 1% change in velocity. The final mesh
consisted of approximately 60,000 elements and required a solving time of under 10
minutes. The resulting velocity profile exhibited plug-like flow, consistent with porous
paper channels.
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Fig. S14: Transient numerical simulation showing time-dependent inlet concentration
changes. The inlet analyte concentration was ramped from 0.30 to 0.55 mM and then
ramped down to 0.30 mM, each over 200 s, with a 600 s hold period between ramps. The
flow velocity was kept constant throughout the entire simulation. The following parameters
were monitored and plotted: (a) analyte concentration, showing the increase and
decrease in spatial concentration distribution in response to changes at the inlet; (b)
absolute velocity, which remained constant as expected; (c) total analyte flux in the x
direction, increasing with inlet concentration primarily due to convection along the
channel; (d) total analyte flux in the y direction, exhibiting significant flux along the sensor
line and negligible flux elsewhere; (e) diffusive component of the analyte flux in the y
direction, matching the magnitude and spatial distribution of the total y-direction flux; and
(f) convective component of the analyte flux in the y direction, showing no contribution,
as expected. Time stamps: 0,10,13,16,19,22,25,28,31,40 mins.

Supplementary Note 4. Electronic system overview and control architecture

The wearable sensing system consists of a low-power Bluetooth-enabled microcontroller
unit (MCU; nRF52840) and an analog front-end (AFE; AD5940). The firmware implements
a deterministic finite-state control architecture that minimizes average power
consumption while maintaining reproducible electrochemical measurements.

The control program operates cyclically and comprises three primary modes: (i)
chronoamperometric data acquisition, (ii) buffered wireless data transmission, and (iii) a
low-power sleep interval. During each cycle, electrochemical data are acquired and
stored locally in memory, transmitted wirelessly in a short burst after acquisition is
complete, and followed by a prolonged low-power idle period before the next acquisition
cycle begins.

1.1 Chronoamperometric acquisition protocol

Chronoamperometric (CA) measurements are performed sequentially across four
electrodes using a software-controlled switch matrix. For each electrode configuration,
data rate, excitation voltage, and sampling period are all individually adjustable.

The four electrode configurations are measured consecutively in a user-defined order.
The AFE generates measurement-ready events that are detected by the MCU, and the
MCU reads and stores the corresponding current values. The AFE remains active only
during the acquisition phase and is explicitly shut down after completing the fourth
channel to reduce static power consumption.

1.2  Firmware state machine and timing control
The firmware is implemented as an explicit state machine with four main states:

initialization, acquisition, transmission, and sleep. After system initialization, the firmware
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enters the acquisition state, during which chronoamperometric measurements are
performed sequentially across the four electrode configurations. A sample counter tracks
the number of measurements acquired per channel and triggers a state transition once
the predefined number of samples is reached.

Upon completion of data acquisition, the firmware transitions to the transmission state,
during which the BLE radio is enabled, and the locally buffered data is transmitted to an
external receiver in bursts. After successfully transmitting all stored samples, the firmware
enters a low-power sleep state for a predefined interval before restarting the cycle.

1.3  Data buffering and wireless transmission

All electrochemical data are stored locally in the MCU’s memory during the acquisition
phase. Data is organized sequentially by channel and time and is not transmitted in real
time. This buffering strategy enables the BLE radio to remain disabled during sensing,
thereby reducing radio duty cycle and minimizing interference between wireless
communication and electrochemical measurements.

During the transmission state, buffered data are packetized and transmitted via BLE
notifications. Each packet includes metadata indicating the electrode configuration and
sample index to ensure correct reconstruction of the time series at the receiver. After all
buffered data is transmitted, the BLE stack is explicitly de-initialized to prevent
background radio activity during subsequent low-power operation.

1.4  Low-power operation and duty cycling strategy

To minimize average power consumption, the firmware employs aggressive duty cycling
of high-power subsystems. The BLE radio and associated high-frequency clocks are
enabled only during the short transmission window following data acquisition. During the
acquisition phase, BLE is disabled, and only the AFE and required MCU peripherals are
active.

After data transmission, the AFE is placed into a shutdown state, and all wireless
communication interfaces are disabled. The MCU then enters a low-power idle state
implemented using a delay-based sleep mechanism, which was empirically found to yield
the lowest baseline current consumption on this platform. The sleep interval was set to 6
min, substantially longer than the acquisition and transmission durations, ensuring that
the system spent most of its operating cycle in a low-power state while continuously
acquiring meaningful CA data.

1.5 Watchdog-based autonomous restart

Rather than preserving MCU state across sleep intervals, the system employs a
watchdog-timer-based restart mechanism. A hardware watchdog timer is configured to
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reset the MCU after the sleep interval elapses. Upon reset, the firmware restarts from a
known initial state and initiates a new acquisition cycle.

This approach eliminates the need to retain RAM or peripheral state during sleep,
reducing idle-state power consumption, and ensures robust long-term operation without
cumulative state drift. Using a full system reset also simplifies the firmware design and
improves fault tolerance.

Supplementary Note 5. Debug and deployment configurations

Two firmware configurations are used during development and testing. In a debug
configuration, USB serial communication is enabled to allow real-time logging and
diagnostic output. In a deployment (low-power) configuration, all USB-related functionality
is disabled to reduce baseline current consumption. The functional behavior of the control
program is otherwise identical between configurations. The circuit is programmed using
a custom-designed desktop probe station. Firmware flashing is done using an NRF52840
development kit with the NRF Connect desktop software.

Supplementary Note 6. Power consumption measurement methodology 1

Power consumption measurements are performed with the system powered via the
custom-designed desktop probe station and a Nordic Power Profiler Kit. Current
consumption is displayed and recorded in real time using the power profiler tool GUI on
a PC, and characteristic current levels are recorded for the acquisition, transmission, and
sleep phases.

Distinct current plateaus corresponding to the acquisition phase, the BLE transmission
burst, and the low-power sleep interval are observed, confirming the correct operation of
the duty-cycled control program. Disabling USB and BLE during sleep results in a
substantial reduction in baseline current compared to debug configurations.

Supplementary Note 7. Power consumption measurement methodology 2

The received signal strength indicator (RSSI) of the BLE communication is characterized
using a smartphone-based application (nRF Toolbox, Nordic Semiconductor). During
these measurements, the circuit operates in its standard transmission mode, in which
buffered data are transmitted via BLE notifications after the acquisition phase completes.

RSSI measurements are performed in a laboratory environment with a maximum
separation distance of 3 m between the circuit and the smartphone. The smartphone
receiver is held stationary at each measurement location to minimize motion-induced
variability. RSSI values are recorded over multiple transmission cycles to evaluate the
stability and consistency of the wireless link under typical operating conditions. These
measurements are intended to provide a practical assessment of communication range
and link quality rather than a calibrated radio-frequency characterization.
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Supplementary Note 8. Power consumption measurement methodology 3

Thermal imaging is performed to assess temperature changes of the wearable circuit
during a complete operating cycle. Thermal images are acquired with an infrared thermal
camera (FLIR C5) at 0 s, 60 s, 300 s, and 600 s after the start of a measurement cycle.
These points span the full sequence of electrochemical acquisition, wireless data
transmission, and low-power sleep.

Over the 10 min operating cycle, the device's maximum surface temperature increases
from 27.3 °C at the start to 31.0 °C at the end. The observed temperature rise is gradual
and stabilizes during the latter portion of the cycle, consistent with the system's duty-
cycled operation, in which high-power activities are confined to short acquisition and
transmission intervals.

The measured temperature increase remains well within ranges considered safe for
prolonged skin-contact wearable electronics, indicating that the device does not produce
excessive thermal loading during normal operation.
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Fig. $15: Circuit schematics. The circuit comprises three major components: the
microcontroller unit (MCU, NRF52840, Nordic Semiconductor), the analog front end
(AFE, AD5940, Analog Devices), and a power converter (ADP2108, Analog Devices). All
components are selected to minimize board area while maintaining high sensitivity, low
noise, and low power consumption.
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Fig. $16: F-PCB layer and drill layout. a. fPCB top layer copper pattern, large areas of
copper fill are applied to simplify routing in a compact area while maintaining good noise
suppression and RF transmittivity; b. fPCB bottom layer copper pattern. Thin copper
traces (75 um) are used to fan out the delicate BGA chips properly; c. fPCB drill vertical
interconnect access (VIA) drill pattern. Stitched VIAs are applied along the board edge
and in the RF antenna region to minimize ingress noise and radiated emissions back into
the board.
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Qty alue Footprint Name Parts
4 |0.47uF IC0201 C3,C4,C6,C7
6 [100nF IC0201 C1,C12,C17,C20, C24, C25
1 [10uH IND_0402 L5
2 [12pF |CO201 C31,C32
1 [15nH |IND70201 L3
6 [luF |CO201 C2,C8,C11,C13,C18,C19
1 |luH IND_0302 L4
1 LF Crystal LF Crystal 1
5 WM.7uF IC0201 C5, C8,C10,C14, C21
1 HF Crystal HF Crystal 2
1 |600chm@100MegHz R0201 FB1
2 [8pF IC0201 C27, C28
1 |JAD5940 AD5940 U1
1 JADP2108 ADP2108 U2
1 JANT_2450AT07AQ0100 2450AT07A0100 ANT1
1 |NRF52840_CKAA INRF52840 U$1
1 _|RE_LPF 2450LP07C0100 U3

Fig. S17: Bill of materials. The table shows the component values, footprint, and parts
name used to assemble the circuit. 0201 package is used whenever possible to save the

board size.
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| MCU Start

1

| DCDC on

¥

No Detect 5940
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| Initialize 5940
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| Chronoamp Start
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Finish Data Collection
for All four channels
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Collecting Data
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Finish Data Collection
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| Turn on BLE
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| Send data via BLE
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Fig. S18: Low-power control flow chart. The low-power sensing program starts by
enabling the MCU's DC-DC converter to reduce MCU power consumption. It then detects
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whether the AFE is appropriately connected. If yes, the AFE is initialized, and the
chronoamperometry at the first sensor location starts. Then, Bluetooth Low Energy (BLE)
is enabled to wirelessly transmit the data to a receiver, after which it is shut down again
for power savings. The AFE then switches to the next channel and repeats this three more
times before entering the idle state. It then sleeps for 8 minutes before starting a new
round of sensing.
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Fig. $19: Chronoamperometric response from 4 channels in the F-PCB, operating
sequentially for peroxide detection in a Prussian blue-carbon electrode system. C1:
Channel 1 at -0.05V, C2: Channel 2 at -0.5V, C3: Channel 3 at -0.3V, and C4: Channel 4
at 0.05V. All four working electrodes shared a common reference electrode. Peroxide
concentrations spiked: 0,500,1000 puM.
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445  Fig. S20: Chronoamperometric response from 4 channels in the F-PCB, operating
446  sequentially for glucose, VC, UA, and BHB detection at their respective potentials.
447  Glucose concentrations: 0,200,500 uM; VC concentrations: 0,200,400 uM; UA
448  concentrations: 0,100,400 yM; BHB concentrations: 0,400,1000 uM. All four working
449 electrodes shared a common reference electrode.
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450

451  Fig. S21. Optical images of the layer-by-layer printing of the flexible AgO-Zn battery. (i)
452  Ag current collector; (ii) Zn anode; (iii) TiO2 separator; (iv) carbon current collector; (v)
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Sputtered Au; (vi) AgO cathode; (vii) cellulose separator; (viii) hydrogel electrolyte; (ix)
assembled battery. Scale bar: 1 cm.

Fig. S22. SEM images of the Ag CC (i), carbon CC (ii), gold sputtered CC (iii) layers and
full cell (iv) of the flexible AQO-Zn battery.

vii

Fig. $S23. SEM images of the different layers of the flexible AgO-Zn battery after bending.
(i) AgCC; (ii) zinc anode; (iii) TiIO2 separator; (iv) carbon CC; (v) gold sputter; (vi) AgO;
(vii) cellulose separator.
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Fig. S24. (a) The voltage-capacity plot of the in series connected batteries. (b) The
voltage-capacity plot of the battery charging and discharging under different C-rates.
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Fig. S25. (a) The voltage-capacity plot of the battery under 0.5 C-rate. (b) The cycling
performance of the battery at charging and discharging rates of 0.5 C. (c) The voltage—
capacity plot of the AgO-Zn flexible battery under different discharging C-rate. (d) The
cycling performance of the battery at different charging and discharging C-rates.
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Fig. S26. (a) The voltage of AgO-Zn battery under 0.5C discharging intensity as well as
under 180° bending. (b)The voltage-time plot of battery for 5 repeat charging and
discharging cycles under 90° bending.

Supplementary Note 9: Calibration model to acquire blood concentration dynamics

from sensor’s I(t)

The two-point calibration model is developed by plotting minimum and maximum values
of AI(t) vs BG(t). The basis of this assumption is:

1. When AI(t) = 0, BG(t) = BG,

2. SBG(t) —» BG(t) will give minimum mean absolute relative difference (MARD).

(BGmaX ’Almax)
Al
O —"&c, 0
(-0 [
BG

From the calibration curve, the corrected slope (m) is given by:

Almax

" BGmax—BGy
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and  SBG (t) =

After substituting all values, the final derived equation to convert E (t) is:

1(t)=I;+AI,

I(t)—-1;+Al

SBG(t) = (~ 5

)(BGmax - BGf)

Day 1

r N

Start measuring —Al, and AL

ABG
Estimate error () of —Al, and A’% readings over
multiple days

Else

If e<10%

A 4

Fix —Al, and AL

ABG

Apply fixed parameters to predict:
SBG (6) = (5750) (BGpmax — BGy)

AITHCU.’

¢

Finalize SBG (t)

uoneiqnes opay

Fig. S27: Flow chart of personalized calibration protocol for glucose. The long-term

stability of —Al, and A?TIG under same stimulus determines the accuracy of SBG (t)

measurements.
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Fig. S28: Glucose profile of T1D subject over multiple days. Personalized coefficients a
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and —0.95 4+ 0.36 uA.cm™2, respectively for UA. Blue zone: Sardine
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a and b were evaluated on each day and their average ranged 0.02

—1.67 uA.cm™2, respectively. Using these values, the average MARD from three tests
ranged ~4.52 %. Blue zone: Meal intake timeline.
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Fig. S44: Comparison of MARD vs. Rate of SBG (t) change. For T1-D, majority of points
with the lowest MARD lie when SBG change rate ranges from -1 to +0.5 mg.dL™! /min.
Higher MARD occurs under -1 to -2 mg.dL™! /min and +1 to +2 mg.dL™!/min range. The
average MARD (red dashed line) throughout the whole range ranges ~16.80%. For
healthy, majority of points with the lowest MARD lie when SBG change rate ranges from
-0.5 to +0.2 mg.dL™*/min. Higher MARD occurs under +0.2 to +0.5 mg.dL™'/min. The
average MARD throughout the whole range ranges ~ 3.33 %.
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Fig. S45: Cytotoxicity test of CHARM’s components. All components achieved a viability
percentage above 90%, indicating fully safe to be used on skin.
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