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rett BIOSENSORS

BIOSENSORS monitor real-time changes in neurochemical concentrations. They are fast, selective, and specific to the analyte of interest. Researchers
can use biosensors with Pinnacle’s electronics and software to routinely record and analyze second-by-second concentration changes in the brains
of freely moving animals. Biosensors are an excellent choice for the unambiguous and accurate measurement of rapid neurochemical changes.
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HOW BIOSENSORS WORK

PINNACLE BIOSENSORS function by the enzyme-mediated processing of the analyte of interest. This results in the production of
hydrogen peroxide that is then detected by oxidation at a Pt-Ir electrode. Electroactive interferents present in the brain are excluded via
a passive selective membrane and through active removal when necessary.

Enzyme
Platinum-Iridium Inner-Selective La)}//er Outer-Diffusion

Surface Membrane

Limiting Membrane *

EXPERIMENTAL BASICS

v~ Implant guide cannula(s) 5-7
days in advance.

Integrated Ag/Ag

— Analyte of
240 Hi | Interest

v~ Receive biosensor(s) 2-3 days

1 - Pt-Ir Sensing Cavi
before experiment.

176 um

v Insert biosensor(s) to begin

experiment.
1 mm—
v~ View real-time changes in Epoxy Tip
analyte concentration and ~200 - 225 .
Interferent
perform challenges.
\/ Explant biosensor(s) and post- Outer-diffusion limiting membrane may not be present on all Pinnacle biosensors

calibrate.

o Anayzs ot BIOSENSOR CHARACTERISTICS

36 hours || 96+ hours || 96+ hours || 6 - 8 hours || 8+ hours
Lifetime
Limit of
0.05-0.1pM || 2-5uM || 5-10 pM || 0.1-0.5uM || 0.05-0.1 pM

GLUTAMATE INTERFERENCE RESPONSE GLUTAMATE BIOSENSOR LINEARITY

uM

2
2uM y i

» LGlutthione  -ASPAMC ' /./

1M 1M 2UM "

5-HT GABA  L-Cysteine
10 3 + J’ ! /'/

B S SR M AN 1
ul 1uM 2uM 2pM 250 uM
10 uM NE DA Tryptophan TZNM_ L-Glutamine  Ascorbate

6] Glutamate “yrosine

/I’

8 Pl
1 6

4 P

4
10 uM .

2 Glutamate 2
0

0 T T T T T T T 0 5 10 15 20 25 30 35 40 45 50

0 100 200 300 400 500 600 700

Time (s) Glutamate (UM)

Oxidation Current (nA)
)
Current (nA)

Fast Response: Capable of monitoring rapid physiological events
High Specificity: Excludes endogenous electroactive interferents present in the brain

Linear Response: Responds over a physiologically relevant concentration range at physiologic oxygen levels
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BIOSENSOR HARDWARE

PINNACLE OFFERS a suite of biosensor recording systems suitable for a range of needs and experiment types. Turn-key electronics and

software solutions are available for in vivo biosensor recordings in freely moving mice and rats. In addition, a desktop unit is available for

recording in anesthetized animals and bench-top experiments. All systems are compatible with Pinnacle’s line of biosensors.

WIRELESS SYSTEM
FOR RATS

Stereotaxically placed guide cannula(s) allow for the
insertion of biosensors post-surgery.

The wireless system uses a Rat Hat to house the
electronics, battery, guide cannula, and biosensor.
The Rat Hat bottom is affixed to the skull with bone
screws and dental acrylic. The fully assembled system
weighs 11.8 grams.

A low-powered, wireless, two-channel potentiostat
applies a bias and transmits up to two digitized signals
to a paired Bluetooth® USB dongle that interfaces
with Pinnacle’s Sirenia® Acquisition software for data
recording.

The Rat Hat top protects the system, allowing for
group housed and behavioral experiments.

TETHERED SYSTEM
FOR MICE

0 Stereotaxically placed guide cannulas allow for the

insertion of biosensors post-surgery. Prefabricated
headmounts are affixed to the skull with dental
acrylic and act as a connection port for the two-
channel biosensor preamplifier.

9 Headmounted preamplifiers house two connectors
for biosensors and are key to quality, artifact-free
data. The fully assembled system weighs 2.2 grams.

o A low-torque commutator allows for unencumbered
freedom of movement.

o The data conditioning and acquisition system
performs secondary amplification and filtering before
sending data to Pinnacle’s Sirenia® Acquisition
software for collection.

ANESTHETIZED AND
IN VITRO EXPERIMENTS

The four-channel

fixed potential
potentiostat provides a cost-effective,
easy-to-use, and highly accurate
system for the development and use
of high

biosensors and biosensor arrays.

impedance, amperometric

Designed with the neuroscientist in
mind, it is well suited for anesthetized
animal experiments, brain slices, and
other in vitro studies. The system is
compatible with Pinnacle’s biosensors
and third-party sensors.

HOW DO | CORRELATE
CURRENT TO CONCENTRATION?

To relate the in vivo current changes
measured by a biosensor to actual
changes in analyte concentration, it
is necessary to calibrate biosensors
at the conclusion of the experiment.
Pinnacle offers a number of calibration
systems for the simultaneous

calibration of up to four biosensors.




SUPPORTING PRODUCTS

ADD EEG/EMG OR VIDED

LM COMBINED EEG/EMG/BIOSENSOR SYSTEMS
\Q'“\J( P i e e e NP 10?“M“,‘ Easily add synchronized EEG/EMG recordings to biosensor

Glucose " \./ ol ot
measurements! Pinnacle’s four-channel biopotential system

provides tethered solutions for the simultaneous measurement
of EEG/EMG waveforms and neurochemical activity in freely
moving mice and rats. This powerful combination is perfect for
unlocking new findings during sleep, seizure, and behavioral

studies.

EEG and EMG waveforms are plotted simultaneously with calibrated biosensor traces
for lactate and glucose recorded from a single animal.

INTEGRATED VIDEO

Synchronized video recording can be added to any new or
existing biosensor hardware system, providing a platform for
correlating changes in brain chemistry with behavioral states.
Captured video is displayed live on screen as it is streamed
from the animal, and, in playback mode, video is synchronized

with other recorded data.

Biosensor traces for lactate and glucose are recorded simultaneously with full-color video.

Need a smaller sensing cavity? CARBON FIBER SENSORS

Workmg with Iarger animals? Pinnacle offers carbon fiber sensors (CFS) for use in fixed
potential amperometry (FPA) and fast scan cyclic voltammetry
(FSCV). Our CFS is a 34 um diameter carbon fiber housed in a

c U STU M silica sheath that extends 0.5 mm beyond the end of the silica.
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