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Project goals (Latvian part)

• To develop optical transducers
• To form bioselective layer on the surface of ZnO
• To develop microfluidic system 
• To investigate sensitivity to COVID antibodies
• To perform control measurements



Materials developed

Material acronym Material description Potential application 
in optical biosensor

ZnO tp ZnO tetrapods, formed 
by gas oxidation method

High 
photoluminescence (PL)

ZnOtp-PANI ZnO tetrapods, coated 
by polyaniline (PANI) 
layer 

PANI drastically reduced 
PL

ZnOtp-Au ZnO tetrapods, coated 
by gold nanoparticles 

PANI drastically reduced 
PL



Biomolecules used

• Sars-COV-rS – spike protein 

• Sars-COV-rN – nucleocapsid protein

• Antibodies were selected from COVID-19 
positive blood serum probes 

• Control measurements were the probes, 
taken from healthy person blood serum 

• All probes were prepared by Vilnius 
University



SEM of ZnO tetrapods



Biofunctionalization of the ZnO-tp surface



ZnO surface functionalization
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Design of fluidic system



Sensor test to COV-2 of ZnO-Sars-COV2-rS
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Sensor test to COV-2 of ZnO-Sars-COV2-rN
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Sensor response
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Control tests

• Repeatability

• Analysis of isotherms

• Affinity constants

• Sensitivity analysis

• Control measurements
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Selectivity of the sample

• Sensitivity range

• ZnO-S-COV-rN: 0.1-1 nM, 
LOD=0.1 nM

• ZnO-S-COV-rS: 0.01-0.1 nM
LOD=0.05 nM

C
on

tro
l 1

nM

C
on

tro
l 1

0 
nM

S
-C

O
V
-r
S
 0

.5
 n

M

S
-C

O
V
-r
N
 0

.5
 n

M

0.00

0.05

0.10

0.15

0.20

0.25

0.30

S
e

n
s
o

r 
s
ig

n
a

l 
(a

.u
.)



Conclusions

• Between Sars-COV-rS and Sars-COV-rN, the first has more stable layer on 
the ZnO surface

• PL signal increased in all cases under interaction with COVID-19 antibodies

• Sensitivity range for COVID-19 was 0.01-0.1 nM and 0.1-1 nM for Sars-
COV-rS and Sars-COV-rN, respectively

• Bioselective layer of Sars-COV-rS has higher affinity to COVID-19 in the 
optical biosensor

• Developed fluidic system has good potential for Covid-19 detection.
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