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That Mimics the Human Sense of Smell
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ABSTRACT: Human sensery-mimicking systems, such as
elestromic brains, tanges, skin, and ears, have been promoted
Jor mue fn improving sochl seclfare. Howerer, no sgnificant
achierements have been made in mimicking the human nise
due to the complexity of alfactory sensory newrors, Combina-
tiomal eoding of human alfictory roceptors (hORs) s cvsential %=
dee odorant discrimination in mitures, and the devlopment
of HOR.cumbined multplexed syshvms has progressed slnely
Here, we repart the first demonstrabion of an artificial maltipleved superhioglectronic nase (MSB-nase ] that mimics the human
alfzctory sensoy spstem, leading to high-performance odoran: discri ry ability in mizwes. Specificaly, portable MSE-
ases were cansiacted asicig highly arifom grpheae micopatiens (M) that were conjugated with twe dferent K0Ty,
wehiich vers employed as transduces in @ Hiid-ian gated field-effect fransistor (FET]. Pield indaced sigals from the M3B-nose
were moaitored and provided high sersitivity and selectivity toward target odorants {minimum detectable kevek: 0.1 ). Moce
npottantly, the potential of the MSB-acse a5 a tool b encode BOR combvinations was demonsirated vsmg prmcipal comparent
analysis.

KEYWORDS: Muitipleand diceletrotic nose, graphens misropatterss, fieki-efect transistor, olfuciony receplor, hman rincking
idarant dismmnation
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I Iumm can dentdy odors based on & combination of  these sptems we oruble to smolaneoasly dsaiminate move

ke ooy signads i obtory bulbs; these sigails
are collected through multiple clfactory sensary newross
(OSNs) thal express ciferent olfictory eeceptors.” In
particulir, the haman nase expoesses a large famdy of alfactary
recepions | approsimately 390 different olfactory necepuors) and
e recognize and distinguish specfic odorants by reaogniving
end-fanc nnmal s A a resalution eguivalent to 1 ingle
caron atom. "' The evceptional receptor/odorant Interactions
that ocur in the buman offactory system enables high
selectivity and s!lm[lvll} o Largel odornts, even ab o
conventrtions ™ T previons work, effarts at mimicking the
luman pose have inspired odosmnt sensing systems that invalve
components such 2 Geldedbect trmsistars (FETG| and
chemaresistors, resulting o \mgktclunnd blw:htmnlc “nies
(B-nose).” "' Hewever, single<t cking

thun two odacants. Furthernore, the seposted transdicers wese
sseguladly deposited oe immabilized anto the FET substestes,
resulting in pavs reproduchilty,

Recontly, Food and Drug Adwinisteation (EDA)-sppeovad
adsents have been incliaded i consamer praducts such as
food, heverages, and Fragraness.” Such odorints are
chamctesred by their mique sociures and are hamenized
ensctly with hORs; bowever, unexpected sidle-elfects cin occur
m sensing odorant mistures, aff odars, and antzgonises ' For
examyle, wlike single odarants, the Fragrnes of a mixture can
be semsed as a comglotely different odar, and the odor intensity
of the miture can Ge between the intensities of the unmited
componeats,” Such sdor charsges In mlstures proside incorrect

Fsdtritk i a electronic-tong i ~hn. and -tar
devices, e onable to encode buman olfictory receptor (MOR)
combinations regresenting distinct ador identities because
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