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APEX Other SPR platforms

Assay

technology

insoluble ~—
optical deposit

Enzyme-~
antirody

Sensor

* Immuno-captures exosomes and
enzymatically deposits a localized,
insoluble optical product on sensor-
bound exosomes

* Insoluble deposit forms only when
multiple targets are co-localized in
exosomes

+ Insoluble deposit changes the refractive
index and amplifies SPR detection
signal

+ Limit of detection ~ 200 exosomes

+ Immuno-captures exosomes and
detects via exosome-induced
changes in refractive index

+ Limit of detection ~ 3000 exosomes

Possible
targets

Detects diverse exosome proteins » Detects exosome extravesciular
(extravesicular and intravesicular) and proteins

RNA targets + Cannot detect target co-localization
+ Detects exosomal target co-localization

(e.g., AB42+ CD63+)

Device
design

BiaNg Si waler Au Glass
+ Gold (Au) nanoholes suspendedona . Gold (Au) nanoholes on a uniform
patterned silicon nitride (SisNa) glass substrate
membrane + Gold-on-glass

+ Double-layered nanostructure
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Optical + APEX design enables bidirectional light + Gold-on-glass nanohole design
performanc excitation, likely due to Fano resonance supports only front illumination (light
e in the coupled, double-layered illuminating from Au side)
plasmonic structure (i.e., periodic
nanoholes in both Au and SisN4 layers)
+ SPR can be excited by both front
illumination (light illuminating from Au
side) or back illumination (from SizN4
side), and equally strong transmission
intensity can be detected in both cases
+ Back illumination minimizes direct
incident illumination on the enzymatic
APEX amplification (deposits on the Au
side) and improves the analytical
stability
Fabrication Deep ultraviolet lithography Focused ion-beam milling

+ Advanced, parallel processing for
precise nanohole pattern transfer

+ Large, wafer-scale fabrication

+ Compatible with well-established
manufacturing process for mass
production

« Serial processing whereby every
nanohole is sequentially milled

+ Lengthy and costly process and thus
only suitable for small-scale
prototyping

Figure 20
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