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Introduction
General Description
The EDDS array drive is a depth positioning system for chronically implanted
microelectrode arrays in animal research in neuroscience. It provides the possibility to
record from many channels (up to 128) with a low weight implant as well as easy
implantation/operation. It can be mated with either microelectrode arrays (MEAs) or
depth probes (LMAs, both 1D, 2D, and 3D conﬁgurations are available). It offers a
rugged design to provide stable recordings from freely moving animals.
The use of a drive system in combination with a chronic implant offers a range of
advantages over ﬁxed depth implants. More neurons can be sampled across multiple
depths in an implanted animal. Further, more ﬂexibility is achieved during
implantation and explantation, since insertion and extraction of the array can be
performed separately from the surgery. The EDDS drive system was designed for
time-efﬁcient operation, both for depth adjustments, implantation and explantation.
The connector is typically suspended from the array, thus reducing the likelihood of
affecting electrode position during headstage connection.
Specifications
Model Name
Number os screws
Max. number os electrodes
Footprint
Max. Area
Max. Depth
Depth change per turn

EDDS Array Drive
1
64 (MEA), 128 (LMA)
11 mm X 10 mm
3 mm X 4 mm
8 mm
280 µm
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Specifications
Weight (without probe)
Stability
Material
Heat stability
Species

1.8 g
Hight
Lexan / Teﬂon
125 °C
Mouse or larger

Development & Naming
The EDDS Array Drive was originally developed in the Neural Systems Lab at the
University of Maryland in College Park, by Bernhard Englitz, Stephen David, Didier
Depireux and Shihab Shamma. The acronym EDDS is composed of the ﬁrst letters of
these researcher´s last names.

Parts
The EDDS array drive is composed of 4 parts, made principally from Lexan and Teﬂon,
as well as a silicone membrane designed to prevent CSF entry into the base of the
case. The parts are designed to maintain a tight ﬁt with each other, which enables
precise linear motion and a screw-less assembly. The EDDS drive will typically be
shipped fully assembled with the array mounted within and array electrodes
extending 1 mm below the bottom silicone membrane.
Case
The case provides a rugged guide and protection for the
electrode array within. The main vault holds the shuttle,
while the side vault houses the backbone of the
mechanics. At its base, a 4 mm x 5 mm opening allows the
5

electrodes to be implanted into the brain. Typically, the
bottom port will be covered with a silicone membrane,
which seals the drive and prevents leakage of CSF into the
drive body. A slit in the side allows the tether of the
electrode array to exit and move with the array without
any risk of tearing or pulling. The case is made from clear
Lexan. Typically, the connector of the array will be
cemented directly onto the outside wall of the case during
assembly.
Shuttle
The shuttle houses the electrode array and stabilizes it in
all directions. The size of the shuttle matches the inset of
the case tightly, negating any tilting of the shuttle as it
moves. The shuttle is made from solid Teﬂon and thus
slides with little friction or jerking despite the tight ﬁt. The
screw of the mechanics inserts into a 00-90 threaded hole,
which allows the shuttle to travel along the screw when
the latter is turned. The shuttle has a tiny hole, which
prevents pressure building up underneath the shuttle.
Mecanics
The mechanics consists of a square bracket shaped part,
which holds a 15 mm, 00-90 screw. The screw is locked in
place with a nut, just underneath the top ﬁxture. Unless
otherwise requested, the EDDS drive will be shipped
assembled, with the array mounted and the mechanics
already attached and locked in position. Neither of the
holes in this part are threaded, since the screw turns freely
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in the mechanics and only threads inside the shuttle. The
assembled mechanics and shuttle insert tightly into the
case, locked into place by friction.
Cap
The cap provides a seal against dirt and debris and thus
protects the electrode array and the mechanics of the
drive. It ﬁts snugly on the case, such that no screws are
required for ﬁxing it in place. It has a matched slit in the
side to allow the exit of the tether without accidentally
severing it. It is manufactured from clear lexan to allow
inspection without removal.
Connector case (optional)
A connector can be optionally provided (depending on the type of connector used). For
Omnetics connectors a case/cap is recommended, since small amounts of debris can
render channels unusable and are virtually impossible to recover. Connector housings
for 1-4 connectors with ﬁtting caps are offered, all made from clear lexan.

Preparation
Sterilization
As the drive mechanics and arrays feature a number of delicate soft components, it is
recommended that primary sterilization be performed using a gentle, low or ambient
temperature process. Ethylene Oxide exposure is a common and safe method. If an
appropriate sterilization method is not available at your institution, we offer
sterilization services through Andersen Scientiﬁc, Inc. We do not recommend that
alcohol be used as a primary disinfectant, as alcohol alone is incapable of destroying
many common pathogens.
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Improving adhesion
While dental cement (e.g. Zimmer cement) generally adheres well enough to Lexan, to
avoid any movement adhesion can be optionally improved by sanding the respective
surfaces of the case or adding small cuts with a scalpel.
Connector Case
If a connector case is used and it was not ordered preassembled with the connector, it
can be advantageous to already mount the connector to the case, e.g. to speed up the
implantation process. Importantly, the contacts should be covered if glue is used, to
avoid loss of connectivity.
Preassemble mechanics (optional)
If the array has not been ordered fully assembled, i.e. with the array glued into the
shuttle, the shuttle running on the screw, and the nut glued to the screw, these steps
should be performed well ahead of time to allow the epoxy to dry and sterilization to
be performed on the electrodes. Make sure the shuttle is positioned at the upper end
of the movement range, otherwise the electrodes will run into the silicone membrane
prematurely. For more detailed instructions about how to assemble the
drive/mechanics from parts, see Appendix A.

Implantation
The following instructions are generic and may have to be modiﬁed for certain
species/types of implants. The general assumption is an existing dental cement
implant, which is ﬁxed to the skull with screws/glue. If a certain period of recovery is
required for the animal between dental cement base surgery and recordings, it is
advisable to implant the electrodes after this period to obtain the best recordings
possible. The implant procedure involves three steps: implanting the case, inserting
the mechanics with the array & securing the connector. This procedure should take
8

about 1-2 hours, depending on the time taken by the cement to cure.
Preparation of the craniotomy
Dental cement implant: The size of the dental cement base should exceed the base
dimensions of the drive by at least 1 mm in each direction for providing sufﬁcient
stability. Before the craniotomy is made, a negative space with a ﬂat base should be
Dental cement implant: The size of the dental cement base should exceed the base
dimensions of the drive by at least 1 mm in each direction for providing sufﬁcient
stability. Before the craniotomy is made, a negative space with a ﬂat base should be
prepared in the cement sufﬁcient to hold the base of the drive. To avoid compromising
the sterility of the drive to be implanted, it is useful to prepare an object with the
same dimensions. We recommend ordering an additional case from Microprobes,
which can be reused over multiple surgeries. Next, line up the opening at the base of
the case with the target region in the brain and mark the location (the additional case
with a corresponding hole is again quite useful). Cement tends to cure very slowly
(hours), if it is applied in deep crevices. It is therefore suggested to make the walls
around the case as shallow as possible. If you requested that the connector not be
pre-mounted to the drive case, a location for the connector within reach of the tether
should be prepared as well.
Craniotomy: Open a craniotomy in the prepared location sized to exceed the base

dimensions of the array by approx. 1 mm in all directions.
Duratomy: While a small number of MEA electrodes may penetrate through the

dura without compressing the underlying brain, it is usually advisable to perform a
duratomy, i.e. to remove/ﬂap/poke the dura to ensure passage of the electrodes
without excessive compression of the brain. In our experience, the level of
compression without removal of dura can also be very animal dependent, resulting in
normal passage in some animals and inacceptable compression in others.
9

Array Implantation
Unless requested otherwise, the drive will arrive
pre-assembled and with the electrodes of the array
already extending 1 mm below the silicone membrane.
Position the drive above the craniotomy and seal
around its base with dental cement, which should be
liquid enough to ﬁll the ﬁssure around the base of the
drive, but does not ﬂow underneath the drive. Care has
to be taken in this step to avoid loosening the silicone
membrane through repeated insertions and
extractions. Let dental cement dry until fully hardened.
Grounding
If a grounding electrode was included in the array, no additional grounding is
required. If a ground wire was requested instead of a grounding electrode, you will
ﬁnd the ground wire extending from the connector. In order for the array to function
properly, the ground wire must be ﬁrmly secured to a ground within the animal
(typically a skull screw).

Operation
Removing the cap
The cap is machined to have a precise and snug ﬁt on the case. Removing it may
require some force, especially if debris and residue has accumulated on the surface of
the drive. In this case it is advisable to pry with a small screwdriver sideways between
the cement and the cap, until the cap is freed. This procedure avoids excessive stress
on the implant and potential movement of electrodes.
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Adjusting the depth
The position of the array in the z-dimension is changed
by turning the screw (counterclockwise for down,
clockwise for up, one turn corresponds to 280 µm).
To ease counting/checking depth, it can be useful to
mark one half of the screw head, and/or put a diagonal
red line on the side of the shuttle (which is easier to
read off in reference to the case). The operation of the
drive should be carried out by a small ﬂat screwdriver.

Maintenance
Cleaning the drive
While the cap protects the interior of the drive from the accumulation of most dirt and
debris, it is recommended that the outside of the drive be periodically cleaned. This
will prevent the cap from getting stuck and thus makes the use of high forces
unnecessary during operation. Alcohol is a good choice as a cleaning agent.
Maintaining good recording performance
Recording duration per depth: The recording duration in one location is dependent on
the species, relative movement, and the electrodes (diameter & material) used.
Recording quality usually fades away at a given depth, mostly due to chronic
inﬂammatory tissue response. Driving the electrodes deeper usually gives higher
quality recordings. Going backwards only leads to new cells during early phases of the
descent (within a few days). Retracting after substantial glial sheathing has occurred
usually does not lead to higher quality recordings - in other words: The beneﬁts of
array movement typically only occur if the array is driven downward if one stays in a
single location for more than a few weeks. Staying at one depth for more than a few
11

days may lead to adherence of the dura/tissue to the electrodes, requiring more turns
than expected to ﬁnd new neurons, potentially exerting pressure on the brain. Hence,
it may be advisable to move at intervals of a few days rather than weeks, or to pull
back the array before moving forward again.
Englitz B, et al. The Array Drive – Increasing the Yield and Flexibility of
chronic microelectrode recordings, Society for Neuroscience Abstracts, 2011.
Rennaker RL, et al. Minocycline increases quality and longevity of chronic
neural recordings. J Neural Eng. 2007;4:L1.
Grand L. et al, Short and long term biocompatibility of NeuroProbes silicon
probes, Journal of Neurosci ence Methods 189 (2010) 216–229
Explantation
After the movement range has been exhausted, lack of recording performance is
typically not due to a malfunction of the array but is instead due to the presence of
inﬂammatory tissue response and a glial sheath surrounding the electrodes. The
availability of the drive mechanism makes it easy to recover the array after each use.
First, fully retract the array to the starting position. Next, remove the cement around
the tether and the connector case. Remove the mechanics from the drive by grabbing
the screw and pulling it out (usually a good set of nose pliers is the best tool). After
that, clean the electrodes in 50% bleach (for 1 minute, ideally coupled with
sonication), and rinse with alcohol. Most likely >75% of the electrodes will still be in
very good shape and the array may be re-implanted.
References
Preventing/Reducing glial sheathing: It has been shown that Minocycline

[Rennaker et al. 2007] or Dexamethasone (Grand et al. 2010) can increase the
recording duration/long term yield in rats substantially. Minocycline would have to
be administered to the animal in the two weeks surrounding the surgery.
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Appendix
Assembling the Drive from Parts
Assembling the drive has only a few steps and requires ~1 hour (plus time for the
epoxy to cure). The most difﬁcult step is to guide the electrode array through the
shuttle and deposit the epoxy - preferably without damaging the array.

Glue the array into the shuttle

The most important requirement for this step is the precise positioning and
movement of the array through the shuttle. We use a combination of Kopf positioners
and custom made grippers - several designs can achieve the required effect. Further, a
syringe tip and a very strong epoxy are needed (e.g. DevCon 2-ton).
Cover the screw hole(s) on the shuttle with a small strip of tape.
Fix the shuttle bottom up in one of the positioners.
Insert the array tips up from below through the shuttle.
Make sure to position the array in height, such that the electrode tips reach
the base of the case precisely if inserted into the case with the shuttle
screwed to the very top.
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Deposit epoxy (using e.g. a syringe tip) from above around the base of the
array, so that it ﬂows into the crevices between shuttle and array. Make sure
that as little epoxy as possible ends up outside the shuttles inset, since
otherwise the glue will reduce the range of depth movement. Let epoxy dry
according to speciﬁcations.
Turn the shuttle upside down.
Again, deposit epoxy and avoid getting epoxy outside of the shuttle inset. Let
epoxy to cure securely.
Preparing the nut

The commercially available 00-90 nuts are unfortunately too big to ﬁt into the drive.
There are two ways to solve this problem: a destructive or a generative. The cheap &
easy way is to take a typical nut and remove material from the nut with a Dremel tool,
until it turns freely on the screw (at every height). This process takes only a few
minutes. The clean way would be to have a machine shop produce special nuts, i.e.
threaded disks, which could be quite inexpensive, especially if a larger quantity is
made.
Assembling the Mechanics

The required steps are straightforward:
Insert the screw through the C-piece.
Put one nut on the screw.
Screw through the shuttle.
Rest the screw in the lower hole of the C-piece.
Screw the nut to the top of the screw. Tighten it sufﬁciently, to keep the screw
in place but permit it to turn.
Deposit a little bit of thin/runny super-glue (by dipping a syringe tip into a
14

drop of super glue) onto the nut from below and let it cure for a few seconds.
Gluing the Silicone Membrane to the Case

The crucial question here is which kind of glue to use, since Silicone does not like to
adhere. We have tested many glues and our current favorites are:
Silicone adhesive (clear): silicone adhesives are produce by many companies
(we used GE). It generates a reasonable, but not hard bond between
membrane and lexan.
Human grade super-glue: regular supermarket super-glue will tend to make
the silicone membrane hard and brittle and thus it cannot perform its
function to let the electrode pass without damage and prevent CSF leakage
e.g. sold by Braun Pharma. Clearly, this adhesion is quite fast.
Once the correct glue has been chosen:
Cut out a piece of the membrane (larger than the base). It may help to make
some scalpel cuts into the base of drive to help the glue adhere.
Put a thin layer of glue on the base of the drive and put the case on the
membrane.
Make sure that no glue is pushed into the inner window of the case, since
otherwise the electrodes could be impeded.
Finally cut off the protruding membrane pieces (using a scalpel on a hard
surface) to make it a tight ﬁt.
Finally, store the mechanical assembly and the case safely until implantation.
If you have any questions or need more information during array implantation or use,
please do not hesitate to contact Microprobes for Life Science at (301) 330-9788, or
email us at technical.support@microprobes.com.
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Terms and Conditions
Please inspect the package carefully upon arrival and report any damage to us
within 7 days of receipt of the package.
Unused items may be exchanged if items and packaging are undamaged and in
good condition. Exchange must be made within 30 days of invoice date and with
prior permission from our Customer Service Department.
Please call 301-330-9788 or email support@microprobes.com to request a Return
Material Authorization (RMA) number.
We do not accepted returns after 90 days from invoice date.
Custom design products are non-returnable.
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