BIOSENSORS

Biosensors

Finnalca's enzyme-based elecirochamical
biosensors offer researchars the ability to
manitor reaktime, in vivo changas in glutamate
or glecose concentrations in the braim. In
addition, Pinnacle has teamed with Sarissa fo
offar thair full range of sensors on Pinnacle’s
glectrodas, Whean used in conjunctian with
Finnacka's unigue head or back-mounted
wireless potentiostats, researchers are able o
perform untethered measurements in
conscious, frealy-moving animals.
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Advantages

Single probe implantation With Pinnacle's
bwo-terminal potantiostat, only a8 warking and
reference alectrode need lo be implanted for
racording. Pinnacle biosensors incorporale an
integrated AglAgCl reference alectrods that is
wrapped concantrically anound the platinum-
iridium working elactroda.

Low noise recording Pinnacle's wiralass
potentiostats eliminate noise and artifacts duea
io cable movement typically associated with
tathered recordings.

Fast Response Pinnade’s biosensors
achieva a 80% maximum responsa in bass than
four seconds,

High Specificity Pinnacle's biosansors
employ an intricate mambrana network o
screen other endogenous electroactive
compounds from the sensing surface.

Custom designs Mead a longer electroda

shaft or @ smaller sansing cavity? Pinnacle
can help you design the appropriately sized
electrode for your specific application,

Warranty Standard Pinnacle bicsansors have
a 21-day warranty to the first precalibration.

Biosensor Overview

Amnalytas such as glucose and glutamate are not electroactive. Pinnadle biosansars rely on an enzyma, immabilized
on a Platinum surface, to convert the analyte of interest into hydrogan peroxide, The enzymatically produced
hydregen peroxide is then axidized at a Ptir elacirods (at a constant pofential of 0.6Y) resulting in an oxidation
current that can ba measured and then related to changas in glutamate concenfration. Because endogenous
glectroactive compounds presant in the brain can interfara with the maasureament, Pinnacls employs & network of
salactive membranas to inhébit the diffusion of inferfering compounds o the electrode surface and to actively remaove
ascorbic acid (a majar interfarant) by ascorbate oxidase. By employing an enzyme to converl the analyta into a
readily ocxidizad form, and protacting the sensing surface from endogenous electroactive compaunds, Pinnacle is
able fo offer researchers a tool to monitor rapid changes in concantration in awake and fresly moving animals,
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Pinnacle sensors are
ordered by type of
cannula, They come
with no cannula, a BAS
cannula for rats [top),
SciPro cannula for rais
[middle}, and BAS
cannula for mica
(bottom]. All of Sarissa
sensors can be
purchased In these
configurations. In
addition, Pinnacke is tha
U5 and Canadian
distributor for Sarissa
sonsors on Sarissa’s
glecirodos.
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Surgery

Using banre screws and dental camani, an infracerebral
guida cannula targeting a specific region af the brain is
fiwed to the skull of the animal. Afler 8 recovery period
af at least & - 7 days, the biosansar is insartad into tha
cannula (withouwt the use of anesthesia) and the
axperimant can begin afier a 4 - 5 hour eguilibration
period. Immediately following tha experimant, the
biosensor is removed from tha beain for post-calibration
to relate the obsarved in wivo cumant changas ta
changes in concentration.

Tethered Recording (Mice)

In order to eliminate signal artfact due to animal
mevamant, a small head-mount i fixed 1o the skull
{alongside the guide cannula), The head-mount acts as
the point of attachment for Pinnacle's head-mounied
biosensor preamplifier. A low-torque swivel, specifically
designed for mice, Is used to connect the preamgplifier to
the external 8401 date cenditioning and acquisition
systam. Power and digital data fransmission are via a

Wireless Recording

Finnacle bicsensors can be used with any
potenfiostat, but they are specifically designed for
simpla plug-and-play use with the Pinnacls 2-
channal, 24-Bif Wirelass Potentiostat, The wireless
poteniiostat is designed to fif inside a head-mounted
enclosure (an altenative back-pack’ form is also
gvailable) to allow the animal freedom of movement
and aliminate sgnal arlifacts. T

Rat enclosure and
associated electronics

= =
¥ 3

Figure 1 Time from injection (min) Figure 2 Time fromm inpection {min) single USE cable to a PC whaere Pinnacle's suite of PG
software can be used fo store, view and analvze the
data. The data can also be easily exported for analysis

by third party softwara.
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Figure 1 shows the change in glutamate concentration from basafing recorded from the nucleus accumbens of a maks Sprague
Crawley rat fofowing a subcutanaoes njection of ketamine (25 mgikg, ip). Data wese recorded in 1 sscond intereals using Pinnacla's
wirgalase sysiem. The same results are replotied in Figure 2 averaged in 5 minute bins and comgarnad o a saline injecton in tha
ESME angd.
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