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Surface Passivation 5,†

Vapor deposition of a silane with a long alkyl 
chain (C18) was used to passivate the Al2O3 sur-

face and make it insensitive to protons. 
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The pH response of several samples was 
tested, showing a decreasing pH sensitivity 
with increasing surface coverage. 

The site-binding model was used to �t the 
data. The number of hydroxyl surface sites 
Ns was extracted from the �ts. 

A reduction of Ns by three orders of magni-
tude is achieved after a reaction time of 7 
days, resulting in a pH insensitive surface. 

A fully passivated NW could be used
as pH reference electrode
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Multi Ion Detection¶

C1 for Na+ detection C2 for Ca2+ detection

C1 for Na+ detection C8* for F- detection
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Using the di�erential approach, 
successfull sodium (Na+), calcium 
(Ca2+) and �uoride (F-) detection 
has been demonstrated. The de-
veloped micro�uidic system 
allows to functionalize up to 4 
channels di�erently to achieve a 
platform to detect multiple spe-
cies.
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Abstract
Ion-sensitive �eld-e�ect transistors (ISFETs) based on silicon nanowires (SiNW) have attracted substantial interest for various chemical and biochemical sensing applications. 1-3 High 
dielectric constant gate oxide materials such as Al2O3 and HfO2 are known to display surface hydroxyl groups at a high density leading to a high response to pH variations. 4-5 However, 
for chemical and biochemical sensing, the density of surface hydroxyl groups needs to be reduced, since their non-selective response to anions as well as the competing surface 
reactions with protons greatly complicate the selective sensing of other species than protons. 6 Using gold as surface material we have developed a versatile sensing platform. We 
demonstrate its potential by implementing arrays for the selective sensing of various ions such as Na+, Ca2+, F- as well as FimH proteins.

Biosensing: FimH Protein‡

FimH

Detection and quanti�cation of biological spe-
cies are central to many areas in healthcare.
We use gold-coated nanowires functionalized 
with a Mannose linker to detect FimH lectin, a 
protein involved in urinary tract infections. FimH 
enables bacterial adhesion to epitelian cells as 
the initial step of infection.
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Di�erential Measurement7,¶
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The intrinsic non-selective sensitivity of oxide surfaces grea-
tly complicates the selective sensing of ionic species other 
than protons. Hence, we modify individual nanowires with 
thin gold �lms as a novel approach to surface functionaliza-
tion for the detection of speci�c analytes.

Similar to 
oxides, gold surfaces 
show a response to back-
ground ionic species, but are 
only slightly sensitive to pro-
tons. 

With the site-binding model we estimate the number of hydroxylated gold surface 
atoms to be only ≈1%.

We demonstrate Na+ sensing by a self-assembled monolayer of thiol-modi�ed crown 
ethers in a di�erential measurement setup. A sensitivity of ≈-44mV per decade in a NaCl 
solution is achieved by measuring the di�erence between a functionalized nanowire 
and a nanowire with a bare gold surface.

The SAM does not 
a�ect the unspeci�c re-
sponse of gold to pH 
and background ionic 
species. This makes it 
an ideal system for dif-
ferential measure-
ments.
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