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• The direct detection of small molecules can be problematic
for many biosensors due to a limit in sensitivity from small
structural changes with small molecule binding. This is
compounded by problems with detection in complex
matrices such as plasma, milk and environmental water
samples.

• The use of Optimer displacement upon target binding
results in a signal amplification effect for the accurate and
sensitive detection of low molecular weight targets.

• This was approach was used with Optimers for the small
molecule chemotherapeutic irinotecan, resulting in a
concentration-dependent signal (6a), that yielded steady
state kinetics with a KD(App) of 160nM ± 41 (6b).
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• DNA aptamers for the small molecule targets moxifloxacin,
Irinotecan and Imatinib were selected from a library of 1 x
1015 sequences.

• Automated parallel processing allows multiple targets and
variables to be investigated simultaneously for high
throughput

www.aptamergroup.com

• Optimers are generated from parent aptamers for
optimised target binding and dissociation, increased target
affinity and cost-effective manufacture (1).

Optimer™ Reagents for the Flexible Monitoring of 
Small Molecules

• Surface plasmon resonance biosensor applications, such as
BIAcore, offer direct detection of antibiotic or
chemotherapeutic targets via label-free and scalable
methods.

• Binding characteristics for Optimers targeting the small
molecule chemotherapeutic irinotecan (9) were determined
on the BIAcore platform. Data was analysed using BIAcore
BIAcore Insight evaluation software with a 1:1 Langmuir
binding model with remote RI parameter.

• Biolayer interferometry reveals the ability of the
irinotecan-specific Optimers to discriminate between the
chemotherapeutic and its main metabolite SN-38, with no
interaction with the negative control (7).

SN-38

Irinotecan

KD(App) = 160 nM ± 41

KD = 72 nM ± 16

• A 58% reduction in the size of an Optimer for the antibiotic
moxifloxacin showed no loss of function determined by
bioLayer interferometry assay with a significant reduction
in manufacturing costs (2).
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OptimerTM (42 nt)
KD(App) = 300 nM ±
130

Aptamer (100 nt)
KD(App) = 2 µM ±
0.79

• Optimer reagents can be integrated into a single reagent,
gain-of-signal, ligand binding assay for small molecule
quantification, removing the need for ‘sandwich-pairs’ or a
‘competitive assay’ format. The gain-of-signal response
offers more reliable data with simpler interpretation.

• Single reagent ligand binding assays for the
chemotherapeutic irinotecan yield a linear concentration
dependent response, high sensitivity, with a limit of
detection below 0.5 µM, showing excellent discrimination
between the target and SN-38 metabolite (3).

• Used in a biosensor format via biolayer interferometry, the
irinotecan Optimers demonstrate a concentration
dependent, linear response to the small molecule target
across the entire therapeutic window (8), demonstrating
good clinical applicability for the simple, rapid and cost-
effective monitoring of patient dosing and responses using
this technique.

• An Optimer single reagent assay format offers clear
benefits:
o No multiple capture and detection reagents
o Reduced assay cost
o Increased stability compared to equivalent antibody-

based assays

• The reliable detection of small molecules remains a
significant challenge for both diagnostic monitoring and the
detection of food and environmental contaminants.1-3

• Typical small molecule analysis methods rely upon high
cost, laborious assays, such as mass spectrometry and
chromatographic methods. Point-of-care and field-based
detection methods could offer rapid response, first-step
triaging to improve patient care and reduce costs.

• The development of traditional affinity reagents, such as
antibodies, to small molecule targets has proven
intractable,1-3 limiting the use of low-cost, rapid lateral flow
and biosensor applications.

• Optimers are a nucleic-acid based, antibody alternative
with the ability to bind a wider range of targets than
traditional protein-based affinity reagents, allowing the
development of novel assay types for the detection and
monitoring of small molecules.

Introduction

Optimer generation for increased target affinity 
and improved manufacture

Methods

Results

High throughput small molecule aptamer selection

Single reagent ligand binding assay for sensitive 
small molecule detection

Applying Optimers in biolayer interferometry 
biosensors

• Optimers for moxifloxacin function with high target
sensitivity in a variety of matrices for detection in
environmental and biological matrices (4).

Conclusions
• A modified automated selection process has been

successfully employed to generate aptamers against a
number of small molecule targets.

• Improvements in the aptamer generation process have
led to the development of Optimers, which offer
increased target affinity and reduced manufacturing
costs.

• High affinity Optimers were successfully developed to
the small molecule antibiotic, moxifloxacin, and the
chemotherapeutic target, irinotecan.

• Moxifloxacin targeting Optimers show excellent target
sensitivity in a range of matrices, demonstrating
suitability for clinical and environmental monitoring.

• Optimers for irinotecan were highly target specific,
showing no interaction with homologous metabolites,
and a linear response across the therapeutic window,
using a biolayer interferometry-based biosensor
platform.

• Utilising a novel, single reagent, gain-of-signal assay
format Optimers targeting small molecules can be
applied to rapid, cost-effective point-of-care and field-
based analytical platforms, such as lateral flow devices
and biosensors.

• This single reagent ligand-binding approach can be applied
to many assay formats, such as lateral flow assays (5) and
biosensors.
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Applying Optimers in surface plasmon 
resonance biosensors

• High affinity binding to the chemotherapeutic target in a
dose dependent manner, shows the potential for this
system to be utilised for rapid and cost-effective clinical
monitoring of small molecules drugs.

References

Irinotecan 1:1 binding

1. Chappey et al. (1994) J Immunol Meth, 172(2):219-25

2. Cooper et al. (2004) Analytica Chimica Acta, 520:79–86

3. Lie et al. (2018) Food & Agri Immunol, 29(1):332-345


