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CTI CAPABILITIES

Conductive Technologies Inc., has unique
access to a wealth of specialized technologies—
exceptionally precise printing and processing,
proprietary adhesive formulations, abilities to
define and convert a wide choice of conductive
and dielectric engineered materials, expertise

in the properties and exact application
methodologies of inks, reagents, catalysts and
adhesives. These technologies make CTl one of
the largest and demonstrably one of the most
advanced creators of circuit-based bio

and electrochemical sensors.

These analytic sensors incorporate a biological
sensing element combined with a suitable
transducer to convert biochemical events into a
form of energy which can be precisely measured.
These biological recognition elements may be
grouped as enzymes, antibodies or bacteria.

The transducers are typically of three types:
electrochemical, optical and potentiometric.

CTlis a singularly capable creator of enabling
systems for sensing devices.

The very latest production equipment—including

such pace-setting systems as advanced, ultra-accurate,

vision system die-cutting, high-speed multi-process presses,

“pick 'n place” robotic assembly and digital proofing—

all this and more assures realization of—and perhaps even

| enhancement of—the customers expectations.
From the on-ine prototyping to expedited throughput

to on-time and ons-site delivery, CTl is the designers choicel

Extend the limits oft/w/ pom'bla in L-maginative interactivity.
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SENSORS

Because most of CTIS design and our customers’

applications are highly proprietary, our ability to
show actual sensors is very limited. The sensor
above is used to detect the presence of lead in
blood—just one of the many applications for

CTl sensor designs.

CTItsa ;L@u[a/é/ capable
creator ofemblmg systems
for sensing devtices.

Since Conductive Technologies’
conductive-based sensor platforms are—
Py nature—conductive, their normal
function indicates deviations in either
impedance, resistance or current flow.
They may also register thermal reaction.
Beginning with a precision registered,
tuned and sensitized printed electrical
circuit or a printed thermistor for sensing
temperature changes, a catalyst or
reagent is then introduced.

Tuned to detect specified chemicals,
molecules, temperatures or toxins,

this synergistic process recognizes and
reacts to the presence of the biological
by-product or chemical event that is
desired and records it as a change in
conductivity, generates an electrical
signal, or causes a thermal reaction

to occur.

Detection of these change-in-state
events takes place within the parameters
for which the customers device is
designed. To the extent of the change,
the concentrations of the specified
detected substances can be determined
with pinpoint accuracy.

CTl'is positioned to rapidly and precisely
address the variations of platform
designs and provide highly specialized,
conductive materials to match the
specified requirements imposed by the
desired operation of the sensor system.
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SENSORS

DISPOSABLE SENSORS

Every Conductive Technologies’ conductive-based
sensor platform is unique. Each is created in
response to a singular specification to perform a
very specialized function. Because the vast majority
of companies for whom CTI creates sensors

are involved with proprietary and innovative
designs, CTl is unable to show actual sensors. The
disposable sensors shown here are not real. These
illustrations are designed to provide indications of
how a broad selection of sensor ideas might be
utilized in a range of typically specified applications.

1. Here, forins
for placement a
between the wi
reference electr
different catalys

tlance, is a sensor idea
f multiple reagents
orking and the

bdes. Here, twelve

[S or reagents could be

3. This sensor could
actually enable
medication delivery
through iontophoresis.
A drug compound
would be positioned
within the center
electrode: By varying a
potential applied across
the two leads coming
from the working

electrode and the reference electrode, the rate at
which-the medication-is-cutaneously introduced
may be accurately monitored and controlled.

4. Shown here is a
sensor for possible use
in multiple testing or

in a threedead sensor
system requiring a working counter and a
reference electrode.

deposited on a single sensor. In the a
presence of any one of twelve different
detections, a current flow or change
of state would occur. An example
of the analysis such a sensor can _ _ _ _ 5
enable is detection of various chemical 5'.Th'5 structure is a single coll heating
atmospheres within—for instance—a resistor. Based upon the number of turns
1 burning building. If one of the reagents
known to be harmful is detected, an
alarm could be given thus alerting fire fighters to its
specific presence.
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may be obtained.

6. This sensor could
also be employed to
enable iontophoresis.
It could as well enable
systems using large
detecti olecules
where low
concentrations are
used and large amounts of reagent are
required.

2. Here is a sample of what
might function as a two
electrode sensor. A reagent 6
to detect a single event
. would be placed between
the two electrodes. Such
an event would be the 2
detection of Ecoli toxins or
plood glucose levels.




7. For something as simple as a
grounding or detection pad for
an EKG or an EEG, this sensor
design might be specified.

8. In a system which requires running a test
on three different reagents. or catalysts for three
different detections of a single fluid, this type
sensor would be indicated.

9. This electrode could be a channel within which
a reaction is being enabled. By adding a cover
and limiting the amount of product that could

be present within the channel, a very accurate
reading of a single or continuous reaction is
achieved. This sensor might be specified for pure
food testing.

92

10. This is simply an
example of the variety
of CTIs electrode design
capability Only the
imagination limits the
possible configuration

designs. 10

13. Thiss

11. The precision of CTIl processing is
shown in this long-ead sensor featuring
different reaction potentials on each of
the probes. Additionally, variations in the
width of the conductive traces creates a
builtin resistance circuit.

12. For an entirely different application,
the sensor shown below could actually
function as a heating element. By
introducing a source of increasing heat,
the specified currentlimiting conductive
material of the sensor registers changes
in resistance accordingly and finally
reaches a stable state at which the
temperature would no longer increase.
Such a sensor design is indicated for
systems designed to warm to a specified
degree intravenously delivered fluids or
to warm fluids for future processing.

ensor is essentially a Radio Frequency

Identification (RFID) antenna tag enabling a wide
variety of “smart card” security and detection
applications including—for example—ATM cards,
transportation tickets, drivers’ licenses, passports

and many

Other data

communications

functions.
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Conductive Technologies provides precision
printing of conductive materials to meet a variety
of customer requirements. High definition printing
with various line widths with equal line spacing

is one of these examples. It is often important to
have the smallest possible electrode system so that
the minimum amount of test material is required.
There is always a trade-off as to percent variation
on the smaller traces, but the following list is an
example of what can be done by CTI and their
expert craftsmen.

LINE WIDTH
LINE TO LINE CENTERLINES

.010" .020"
.020" .040" INKS
.030" .060"
.040" .080"

0.010"on 0.010"

DRAWINGS

B Drawings are typically e-mailed or sent in
showing the dimensions and sensor layout or
layouts. If possible, the customer supplies detailed
dimensions.

M [t is feasible, during early research, to have
several sensor designs printed on the same sheet.
This allows customers to evaluate several designs
during initial testing and help identify which
design or designs to pursue.

0.020" on 0.020"

SPECS & MATERIALS

SUBSTRATES

Substrates that CTl has used or is currently
evaluating are:

Polyester Clear or White  .005" —-.010"
Polycarbonate  Clear or White ~ .005" —.020"
Polystyrene Clear .015"-.070"

CTI will try to use standard materials whenever
possible. There are, however, applications where
special or customer supplied materials are used
and they will be handled as required.

0.030" on 0.030"

Conductive inks that CTI has used or are currently
evaluating are:

M Carbon

B Carbon/Silver Blend
M Silver

M Silver/Silver Chloride
B Gold

M Platinum

B UV Cured Dielectric
B Heat Cured Dielectric
W Specialty

The majority of conductive inks employed by CTI
are currently being created for CTI by DuPont
Corporation, either as standard products or custom
blended to assure realization of any application.

0.040" on 0.040"
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Conductive Technologies will, however,
manufacture components using any materials
recommended or specified by customers. In some
cases the customer will specify or recommend

ink from other ink manufacturers. In cases where
inks are not locked in, CTI will recommend an
equivalent DuPont material. In cases where an
exact equivalent is not available, DuPont is willing
to generate special mixes and compatible systems
to meet our needs.

REAGENT INKS

Reagent ink components must be specified by
the customer. Due to non-disclosure agreements
in place with several customers, CTI will not
help in the formulation of reagent inks. After the
components and percentages are determined,
the customer can work with CTI for the mixing.

CTT sensors ave clrcuit-based bio or
chemtical Vecoﬂm'tiom nstriuments

which convert bc'ochemécaladiuity

tto measurable energy events.

SPECS & MATERIALS

DESIGN

Designs of products vary greatly from company

to company. Currently consistent print quality is
achievable at .010" for a single entity or .015"
lines on .015" gaps. We are working with different
screen meshes and emulsions and have achieved
.010" lines on .010” gaps, and additional testing
on the fine line printing continues.

TOLERANCES
Print to print +.005"
Print to die cut+.015" typical.

+.005" with hand tooling
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