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Component List:

1: MD-8 Housing

1: MD-8 Insert

1: MD-8 Housing Cap

8: MD-8 Pies

8: Screws (Ox80, 3/8”)

8: Micro-wire tubes (SLPT-32-72)
16: Micro-wires

1: Circuit Board

1: Circuit Board Connector

16: Circuit Pins (MMX3210)

16: Circuit Pin Caps (MMX0287)



Microdrive System Overview

We offer two microdrives: MD-4, MD-8 (Figure 1). The MD-4 and MD-8 have four and
eight independently movable pies respectively. Each pie can be loaded with one to four
electrode wires. The insertion depth depends upon the initial length of the wire plus the
travel distance of each pie. The MD-4 and MD-8 have a travel distance of 1/8” and
3/16” respectively. The systems are offered with two different connector boards. The
boards utilize the Omnetics nano or micro connectors. The drives can be assembled
by a novice in less than two hours (not including tetrode manufacturing). These drives
are designed to be disposable. To change the depth of the electrodes, simply use an
0x80 hex head driver to turn the screws. To advance the electrodes turn the driver

Counter-Clockwise. One full rotation of the screw is equal to 0.0125” of linear travel.
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Microdrive Pie Assembly

Both drives use a metal stainless steel tube attached to the pies to ensure that the
electrode wires do not bend when the pie is advanced. If you purchased an assembled
kit, the tubes have been attached to the pies and are assembled in the housing. If you
purchased an unassembled kit you will need to follow the instructions below to attach
the tubes to the pies. The pies have been tapped using an 0x80 tap to create threads in
each of the pies. An 0x80 screw should be placed in the hole in each of the pies. The
pies can be placed in the Pie Assembly Jig (Figure 2). One side of the jig is for MD4
pies and the other is for MD8s. The MDA4 side is has a thicker base.




1. Using the Pie Assembly Jig and UV epoxy (Loctite 3106) attach the tubes to the
pies. Place the pies into the pie assembly jig as shown in Figure 2. The tubes
should be vertical and in the slot on the pies. The top of the tube should extend
approximately 1mm above the pie.
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2. A small gauge needle is used to place UV epoxy (Loctite 3106) on the pie and
stainless steel tube. Care must be taken to not place glue in the top of the tube, or
to glue the pie to the jig. The tubes are cut into 12mm long sections for the MD8
and 11 mm sections for the MD4. Ensure the epoxy is on both sides of the tube and
that it is does not form a large bulb (Figure 4). The top of the tube should be below



the top of the screw head so that the wires are not pinched between the cap and

tube.

3. Once the tubes are attached to the pies remove them from the pie assembly jig.
Gently pull on each tube to ensure that the tubes are firmly attached to the pies. |If

the tube slides out, repeat the above steps until it is glued securely.

Microdrive Housing Assembly

The following instructions describe how to attach in alignment insert if it was not
attached prior to shipping. The housing and insert are joined with the same ultraviolet
light reactive glue as used in the pie assembly process. The alignment insert has a flat
notch to ensure proper alignment in the housing. Place the alignment insert into the
hole in the bottom of the housing. Ensure that the insert is straight. Place a small
amount of epoxy around the lip of the hole for the alignment insert (Figure 5). Avoid
placing epoxy on the shelf inside the hole so that the epoxy does not clog the holes in
the alignment insert.  Make sure the insert is fully seated in the housing and is

perpendicular to the housing before you cure it with the UV laser.




Pie Placement

Next, the pies will be inserted into the housing. One by one place the pies in the
housing with the tubes penetrating the hole in the alignment insert closest to the pie.
The pies ride up and down on the 0x80 screws. To move the pies down turn the

screws counter-clockwise. To raise the pies, turn the screw clockwise.




Microwire Attachment
The next step is connecting the inserted microwires to the circuit board and MD pies.

This is done with the assistance of an assembly jig (Figure 7).

The assembly jig allows the user to assemble multiple microdrives on a single board.
The jig also allows the user to use any connector. We recommend the Plexon boards
with a 0.025” Omnetics® Nano Connector or an Omnetics® 0.05” Micro connector. The
connector boards are placed at the desired distance from the drive on the shelf of the
MD assembly jig. Tape can be used to hold the connector in place. The drives should
be positioned in their respective holes. The middle hole is for the MD8 and the side
holes are for the MD4s.

STOP: ltis critical that you position the drives so that the slot in the cap of the

drive faces the connector board (Figures 7 and 8).
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To attach the microwires there are two methods:
Method 1: 0.05” Connector with Mill-Max® pins

1.

Place all the pins in the circuit board with the open end up and solder them to the
board (Figure 9).

. Starting with pin 1 use a flame or some other method to remove a portion of the

insulation.

3. Wrap the wire around pin 1.

4. Place a cap over the pin and wire (Figure 9) and solder the cap to the pin.
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5. As you attach the wires to the circuit board thread them through the tubes in the pies.
Start with the pie closes to the board and alternate left to right as you work around the
MD. If you are going to use stereotrode or tetrodes, thread all of them in the pies as
you connect them to the board. Once all the wires are in a given tube on a given pie,
you need to glue the wires to the tube. To move the pies down turn the screws

counter-clockwise. To raise the pies, turn the scr  ew clockwise.

6. Using a needle or small metal tube, apply a small amount of epoxy to the wires and the
tube after all wires for a given pie have been inserted (Figure 10). Attach all wires for a
single pie before moving to the next pie. Cut the wires to length and to allow for space

between jig and desk in the next few steps.
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STOP:

7. Once all wires have been connected and glued to the pies run the pies to the bottom

of the housing. To move the pies down turn the screws counter-clockwise. To raise

the pies, turn the screw clockwise. Do not run the pies too far down or the screws
will ride up in the housing. Watch the wires, they could hit the table below the jig

and bend, cut to length to avoid bending. The pies are run to the bottom of the
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housing so that the wire needed for advancing the drives is contained within the
housing. Failure to follow this step will result in breakage of the wires during
advancement.

8. Place the cap on top of the housing.

9. Place a small amount of epoxy the two tabs sticking off the top of the housing
(Figure 11).

10.As you place the cap on the housing, ensure that the wires are threaded through the
slot on the cap and glue them to the slot so that they are coming out perpendicular
to the side of the MD housing (Figure 11). Carefully glue the wires to the cap and
housing to provide strain relief. You can seal the slot in the drive if you desire.

Avoid putting glue in the drive holes.

11.STOP: There are two tabs sticking through the cap from the housing. Place glue on
those tabs to hold the cap in place before moving to step 12. Now that the drive is
sealed it is critical that you do not advance the pies too far. If you feel resistance

while advancing the pies, stop or you will likely pop the lid off of the drive.
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12.Turn the jig on the side, being careful not to drop the circuit board or MD. Apply

epoxy between the cap and housing within the 3 visible slots (Figure 12). Do not let

the epoxy stick out of the slot.

Preparing for Implantation

13. Assuming all directions were followed, your microdrive is now ready to implant.

a.

b
C.
d

At this point the pies should all be fully extended to the bottom of the housing.

. The cap should be securely glued to the housing.

The wires should be glued to the slot in the cap.

. The drive should still be in the MD assembly jig.

Detach the Drive from the Assembly Jig
14. Attach the MD holder to the MD. Slide the cap into the lip on the microdrive holder.

Be careful not to dislodge the MD (Figure 13). The MD holder has two or more

screws on top that can be tightened to lock down the MD in the MD holder. Tighten

the screws opposite one another so that the drive remains straight in the holder.
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15. Carefully attach the connector board to the connector holder on the insertion rod
Figure 14).

16.STOP: To remove the MD from the MD Assembly ji g, carefully raise the

insertion rod vertically.
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Cutting the Electrode Wires

17.Do not place the drive in an autoclave. =~ We do not recommend soaking the entire

drive in any solution.

18.Raise all of the pies. To move the pies down turn the screws counter-clock wise.
To raise the pies, turn the screw clockwise. Once the pies have been fully
retracted you are ready to cut the wires. The wires are cut to the desired initial
insertion depth. We recommend test cuts prior to cutting to the final length to ensure

that you cut the wires cleanly.

For example: If your target structure is at 4 mm, cut the wires to 3 mm. Implant the
wires to depth and attach the drive to the skull. Then advance the pies the last

1 mm to your target structure.

Warranties

The MicroDrives are warranted against mechanical defects within 30 days from receipt.
No warranties implied or explicit are made regarding the functionality or mechanical
defects following the implantation of the Microdrives. The drives are designed for small
animal models only. These devices are not designed nor intended for use in any
primate species.

Intended use:

These devices are designed to provide the user with the ability to move electrodes
following implantation. Users should implant the device ~500um shallow of the
structure of interest and then permanently attach the drive to the skull. Once securely

attached to the skull, advance the electrode the final distance.

® Omnetics is a Registered Trademark of Omnetics Inc
® Mill-Max is a Registered Trademark of Mill-Max Mfg Corp
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