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OigK[GK1a:KSchematicKrepresentationKofKtheKapproachKforKmeasuringKdryKmass
fromKaKmicrofluidicKdevicexK1b:K9rawingKofKtheKsprayKnozzlexK1c:KPhotographKofKa
sprayKbeingKgeneratedKfromKaKmicrofluidicKchannelx

TraditionalKquantificationKmethodsKforKmicrofluidicsKtypicallyKrequireKeither
extrinsicKreportersK–KsuchKasKfluorescentKlabelsK–KorKhaveKlowKsensitivityKandK
mayKdependKonKtheKspecificKchemicalKenvironmentKasKwellKasKunknown
materialKparametersK1exgxzKextinctionKcoefficientzKdielectricKconstant:xKThereforez
measurementKoutcomesKcanKbeKdifficultKtoKinterpretxK9eterminingKtheKdryKmass
ofKtheKanalytezKhoweverzKisKaKdirectKmeasureKofKaKphysicallyKwellqdefinedKquantityx

TheKapproachKinKaKnutshellK[[z2]G
qKSprayqdryK[]z3]KtheKcontentsKofKaKmicrofluidicKchannelKontoKtheKvibratingKsurface
KKofKanKelectromechanicalKsensorK1quartzKcrystalKmicrobalanceBKQ7M:
qK9ecoupleKtheKsprayKtoKallowKtheKsolventsKtoKdryK1shutter:
qK9etermineKtheKfrequencyKshiftKofKtheKresonatorKtoKquantifyKtheKdepositedKmass
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7haracterisationKandKResults

7onclusionKandKOutlookReferences

qKNanogramKdetectionKsensitivityKforKsaltKandKprotein
qKOrientationKofKsprayKwithKrespectKtoKQ7MKinfluencesKtheKresponseKfunction
qKSensitivityKcanKbeKcalculatedK[4]zKbutKalsoKsimplyKcalibrated

ProofKofK7oncept

qK9ryKanalyteKmassKisKdeterminedKbyKsprayqdryingKtheKcontentsKofKa
KKmicrochannelKontoKaKQ7M
qKEccuratezKquantitativeKlabelqfreeKdetectionKmethodKwithKnanogramKsensitivity
qK7anKbeKintegratedKwithKmicrofluidicKpreprocessingKmethodsKsuchKas
KKelectrophoreticKseparationKtoKformKlabqonqtwoqchipsKapplications
qKIntrinsicKcalibrationqmethodKavailable
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OigK2GK1a:KMeasuredKfrequency
shiftKasKaKfunctionKofKtimeKforK
differentKappliedKflowKratesx
EKshutterKcontrolsKtheKanalyteK
depositionKforKkx4KszKfollowed
byKdryingKandKequilibrationK
duringK[0x4Ksx
1b:KandK1c:KMagnifiedKviewsKon
individualKsprayKburstsxKUpon
openingKtheKshutterKtheKresoq
nanceKfrequencyKdecreases
sharplyKandKstabilisesKatKaK
slighltyKlowerKvalueK1givenKby
theKdepositedKmass:KafterK
evaporationKofKtheKsolventx

OigK]GK1a:KMeasuredKfrequencyKshiftKasKaKfunctionKofKtimexK1b:KOrequencyKshift
ofKtheKcentralK2kkKburstsKinK1a:xK1c:KEverageKfrequencyKshiftKandKcorresponding
standardKdeviationKwhenKaveragingKoverKconsecutiveKburstsx

[kKmMKNa7l

[Kmg–mlKLysozyme
[kkKul–h
kx4KsKshutter
[0x4KsKdrying

qKStableKoperationKduringKhours
qKLinearKdecreaseKofKtheKresonanceKfrequencyKwithKdepositedKmass
qKMeasureKdepositionKratesKofKug–hK
qKEveragingKoverK4KsprayKburstsKleadsKtoKanKaccuracyKofK)–qKkxk0KHz

OigK3GKEverageKfrequencyKshift
perKsingleKsprayKburstKinKa
seriesKofK4zKaveragedKover
tensKtoKhundredsKofKburstsxK


