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Biosensor
Developments
to
Wearables

Glucose blosensor
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Glucose test strips
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2016
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2017
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Advanced wearable blosensor platforms
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fable 1| Selected examples of commercial noninvasive or minimally invasive biosensors

Product, compamny

Analyte, sample

Infroduction

Wearable platform

Monitoring mechanism

Current stage

Website

Smart contact lens, Google
and Movartis

GlucoWatch, Cygnus Inc.

BioMER, Prediktor Medical

GlucoWise, MediWise

Freestyle Libre, Abbott

Dexcom G6 CGM, Dexcom

GlucoTrack, Integrity
Applications

Eversense, Senseonics

MovioSense tear glucose
sensor, MovioSense

Glucose in tears

Glucose in ISF

Blood glucose

Blood glucose

Glucose in ISF

Glucose in ISF

Blood glucose

I5F glucose

Tear glucose

Contact lens

Watch type

Wrist strap similar to a
smart watch

Finger clip

Patch

Patch

Finger clip

Subcutaneous small
stick implant

Small stick {spiral type)
placed under the lower
eyelid

Table Refrence :Wearable biosensors for healthcare monitoring

Electrochemistry

Electrochemistry

Mear infrared
spectroscopy,
bicimpedance

Radio frequency

Electrochemistry

Electrochemistry

Ultrasonic,

electromagnetic, thermal

Wawves

Fluorescence

Electrochemistry

Last update in 2018; this
project is mow on hold

FDA approved, but
retracted from market

Under clinical testing
for approval and market
launch in Europe

Under development,
running clinical trials with
healthy volunteers

FO& approved in U5 in
July 20018

FD&A approved

Twpe 2 diabetes,
approved in Europe

Recently received FDA
approval

Tested in animals and
human subjects

httpsdverily.
com/projects/
sensorsSsmart-lens-
program,’

Mo longer available

https 4w,
prediktormedical.
com”
httpdwwaw gluco-
wise.comy’

https 4 were.
freestylelibre.us”
https 4w,
dexcom.comy
hitt oo e,
glucotrack.comy”

https:hanane.
eversensediabetes.
coimy”

httpnoviosense.
com’



Smart contact lens
(glucose)

(lactate, ECG) |G

Integrated
Sensor array
(lactate, glucose)

Wearable diagnostics
(cortisol, IL-6)

Representative
Self-powered textile-
exam p l ©S Of based biosensor
wearable (lactate)

biosensors.

Eyeglasses
(lactate, glucose)

Wearable Biosensors
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Chem-phys hybrid %
sensor patch } é

Mouthguard
(uric acid)

Graphene-based
tooth sensor
(bacteria)

Microfluidic
sensor
(lactate, glucose)

Nanomaterial-
based patch
(glucose)

lontophoretic
patch biosensor
\ (alucose)
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Epidermal Wearable Biosensors

» Sweat-based biosensors

= 4 T
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Epidermal biosensors for real-time monitoring of

sweat chemistry
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Ocular Wearable Biosensors

» Tear-based wearable biosensors

FigureRefrence : https://saednews.com/ '




Tear-based biosensors

a Contact lens glucose sensor C
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Oral-cavity Wearable Biosensors

» Saliva-based wearable biosensors

Figure Refrence : https://behdasht.news




Saliva-based biosensors
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Challenges And Future Prospects

Epidermal Wearable Biosensors
Ocular Wearable Biosensors
Oral-cavity Wearable Biosensors

Wearable biosensor power

Wearable biosensor communication

General Challenges

Data security in wearable biosensors

Refrence : Wearable biosensors for healthcare monitoring
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FOCUS | REVIEW ARTIC

Wearable biosensors for healthcare monitoring

Jayoung Kim, Alan5. Campbell, Berta Esteban-Fernandezde Avila and Josaph Wang*
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carabic sensors have rercived much ateniion since Lo
arrival of smarphones and olber moble devices, owing
o thetr shiliy fo provide sseful nsghtc inlo Se perdor
maece and health of indirideals' . Early offords in this anm focusad
o PhySIcl sensors 152l mon Bored MobILy and vial sges, sech
as sieps, Qloris barned or heart i The o of wearabie dovices:
hoe: chomgeed rapldly e recent years, wil mecarchers branching oul
from iracking physical cxercise acthvily & foos on bokding =ajor
Chaicnpes 1 BeliBears appRCAm, such 35 the management of
diabeles or remole monforing of The dderly. To acoomipiish These
Fnak, recarhers have devoled sebefantal effors bo e devwbop
mizel of wearabde biceeesors, which are deflned as sensiog devioe:
[hal isorpoae 2 bickogial ecogeiion dement inlo Be seasor
operation (for examgle, EnEyme, antbody, cofl receplor oF organ
). The -_vuzl:rrblu:nl.'r of wearahic bioscnsons: i evidest from B
rapidly increaciog rale of newly reporiod procl-of conoepl stedies
AlSough several of These plalforss are under dinkal cvaiuation,
serressiial lansiaiion o the commencil marke? Tes been lacking.
Sigrifican] endezvors are underway oward B comeenialimtion
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TeCEplon (TOF SXAMpE, SRTymae, anliody oF DAY reponsise for
salipri e mmg'rJunn of the largel amalyie and 2 physioo-chemical
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m:lﬂn!u.lsl.hls'blurrmgl:lmcll:r.'lmn:-ausn-_uslgu-'l’g. Iz
SuCh SOVICE: WETE InIHally develioped Sor IR VLR SOasuremenls m
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and low power rejuiremenis Indecyd, innovathee binsensor piat
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Lears, salhva or inferstiial Miugd (ISF). Bave already boon widely
appied 1o 2 variety of head.- G0 foe appiicaiion sies, rgeling an
array of Im:rurxr analyles in proof-of-oonoegl demonsirations
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The wide arcplance of secdy woarahic bisensor bchnoiogy
regeires 3 derp understanding of lhe biochemicl ompostion
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alks of abnormal or unforessen siluations. Wearshle hinsensor can
obwiaie painfil and risky blood sx=phng procedens and cm be
readiy blenderd wilh 2 wearers daily noutine T accompiish this

abity, I.m:bl:m:fu'mg form mist direct oonlart with
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2l wearabie sensors, S wearable boscnsors revicwed here rely on
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