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Short Abstract ! #e descri*e the inte.ration o1 2-4m-

diameter microcavit7 s8r1ace-plasmon-resonance sensors with 
micro1l8idics, test their sensitivit7 to re1ractive-inde= chan.es, 
relate their response to the response units (RU) 8sed in @iacore 
instr8ments and demonstrate their *iosensin. capa*ilit7 *7 
distin.8ishin. the interaction o1 .l8cose o=idase (2ABCDa) with 
its nat8ral s8*strate (!D-El8cose, 2FBDa) 1rom its interactions 
with non-speci1ic s8*strates (G-El8cose, D-Mannose or I-
Deo=7D-El8cose)J Khe same protocol r8n on a @iacore-LBBB 
reveals no interaction *etween .l8cose o=idase and the 
s8*stratesJ Khe *iosensor can detect *indin. o1 a*o8t IM,BBB 
proteins (AJM 1.), 2BA times 1ewer than classical s8r1ace-
plasmon-resonance *iosensorsJ  
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central reali2ation of modern molecular biology is that 
the molecular interactions responsible for biological 

processes define interaction networks @e.g.A metabolicA 
regulatory and signaling networksB. Dystems-level 
understanding of the function and malfunction of cells and 
organisms requires comprehensive models based on maps of 
all interactions between component partsH '#IA %#IA 
proteinsA metabolitesA hormonesA ionsA small moleculesA etc.. 
Japping complete interaction networks @interactomicsB 
requires gathering kinetic information on hundreds of 
millions of interactions KLM. )urrent efforts to map important 
networks address yeast KLA NMA C. elegans KOMA Drosophila 
KPMA humans KQM and other organisms KRA SM. 

#o current biosensor technology combines the sensitivityA 
kinetic measurement and throughput which interactomics 
needs. While much current research attempts to improve 
biosensor sensitivityA other sensor characteristics are also 
important. The ideal biosensor wouldH 
U Ve sensitive and non-invasiveA to permit use in a wide 
range of applications. 
U Illow real-timeA label-free detection to provide kinetic 
data for interaction mapping. 
U Ve small and integrate with microfluidics to reduce 
reagent usage. 
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U "ntegrate into N-' arrays to provide high throughput for 
drug discovery and interaction network mapping. 
U Ve easy and inexpensive to manufacture. 
U Ve highly reproducible sensor-to-sensor and chip-to-chip. 
U Illow a simpleA cheap and robust instrument design.  

We have developed a micro-cavity surface-plasmon-
resonance sensor @MSPRSB to study the binding kinetics of 
unlabeled molecules based on these principles. K_M JDP%Ds 
are much larger than standard nanoparticles @LX-LXXnm 
diameterBA delocali2ing the localized surface plasmon 
resonances @LSPRsBA KZM but far too small to excite the 
whispering gallery modes @WGMsB in LX-LXX`m dielectric 
structures. KLX-LNM "n JDP%DA stationary surface-plasmon 
waves confined in a metal shell wrapped around a sub-
micron dielectric nanosphere replace the propagating surface 
plasmon waves @SPWsB of planar surface plasmon resonance 
@SPRB sensorsA increasing the interaction probability between 
the DPWs and surface adsorbate enhancing sensitivity. They 
also eliminate planar DP%-sensorsa standard geometric and 
polari2ation requirements for DP% excitationA allowing 
sensor miniaturi2ation @from bLmmN to N.Q`mNB and 
integration into micron-scale microfluidics. 

To determine JDP%D sensitivity we examined the 
interaction of glucose oxidase @Y&xB with !'-YlucoseA c-
YlucoseA '-JannoseA and N-'eoxy'-Ylucose. These 
interactions are medically significantA well studied using 
other methods and fast. "n addition the binding of the small 
!'-Ylucose @L_X'aB with the large Y&x @LRXk'aB is 
difficult to observe with other technologies.  
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