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Video 3. Preparation of mouse base plate and implantation of silicon probe
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silicone

applicator

Figure 9. Silicone probe implantation in rodents (K-N) and cap building in mice (O-Y). The
‘surgery’ is performed on a 3D-printed mouse skull. Note that steps K-O are identical for mice

and rats.

9. Building a copper mesh cage for rats.
a. Cut the copper mesh along the diagonals, all the way to the plastic base (Figure 100).
b. Repeat with the remaining three corners (Figure 10P).

c. Fold up the copper mesh and attach the pieces using solder (Figure 10Q).
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d. Using the handle of a tweezer, smooth out the edges, if necessary (Figure 10R).
Critical step: Make sure there is no sharp edge around the plastic base.

e. Using scissors, cut the height of the copper mesh to the appropriate height all around
(Figure 10S). Figure 10T shows the completed step.

f. Paint the outer surface of the copper mesh with relatively liquid dental cement using a large
surface spatula (Figure 10U).
Critical step: Make sure that dental cement is not dripping onto the fur or the face of the rat.
Make sure that the plastic base — copper mesh connection is properly covered (if not
covered completely, it can introduce a lot of muscle artifacts).
Note: We recommend using Unifast Trad cement.

g. Cover the top of the copper mesh with dental cement (Figure 10V).
Note: Follow the instructions as shown in Figure 10U.

h. Steps are not shown in the Figure: solder the male header pin of the probe PCB to the
copper mesh. Solder probe ground and wire of ground screw to the copper mesh.

i. Cover the top with Coban™ tape. Turn off the anesthesia and release the animal from the

stereotaxis setup.
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Figure 10. Cap building in rats. The ‘surgery’ is performed on a 3D-printed rat skull.

10. Post anesthesia.
a. Weigh the animal again to determine the weight of the crown.
b. Put the animal in a home cage without bedding and place the cage on a heating pad the
first night.
c. Inject Buprenex subcutaneously after 20 min (0.05-0.1 mg/kg).
11. General notes.
a. Apply mineral oil to the eyes of the animal at regular intervals.
b. Tokeep the animal hydrated for the first few days, provide an aqua-gel and a small container
with water. Provide regular rodent pills.

H. Probe recovery procedure (Video 4 and Figure 11).

1. Align the drive holder with the drive using the stereotactic frame. Once the position is aligned in
the x-y plane, move the drive holder down (Figure 11A, step 1). Next, secure the top of the drive
with the screw located on the side of the drive holder (Figure 11A, step 2).

Critical step: Do not tighten the screw too strongly as the metal screw can break the plastic drive.

2. Loosen the back screw from the base (Figure 11B, step 1) and move the drive carefully upwards
(Figure 11B, step 2).

Critical step: Monitor the shanks of the probe under the microscope during the entire recovery
procedure and, if any unexpected movement of the probe is observed, return to the previous
step to make sure that everything is secured properly.

3. Release the stereotax attachment from the stereotax arm and clean the probe. Store the probe
attached to the stereotax attachment.

Note: The probe can be cleaned by initially rinsing it in distilled water, then contact lens solution
(containing protease) and distilled water again; each washing step should last for at least 12 h.
If extra tissue or debris is detected between the shanks, it can be removed by a fine needle
under a microscope. Another way to clean the probe is by inserting it into 2-4% agarose gel a

couple of times. This will push any debris away from the sites along the shanks.

10x speed
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Video 4. How to recover a silicon probe using a recoverable microdrive

Figure 11. Probe recovery. A. The implantation tool is attached to the microdrive (step 1) and
is fixed with the black screw (step 2). The flexible cable and Omnetics connector are not shown.
B. The back screw is loosened completely (step 1), detaching the microdrive from the base;
then, the implantation tool is raised using the stereotax manipulator (step 2), explanting the
probe. C. The fully recovered microdrive and silicon probe with flexible cable and Omnetics
connector. The probe shanks can be cleaned, and a new microdrive base can be attached,

making the whole device ready for reimplantation in a new animal subject.

Figure 12, panels D-G show the wide applicability of the hybrid base for silicon probe recordings

with temperature manipulations and optic fiber stimulation.
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C. Close up (B) and wide view (C) of the attached hybrid cap system. D. Peltier cooling device

with passive cooling, thermistor, and silicon probes implanted at two different insertion sites. E.
Peltier cooling device with an active 20 mm electric fan for cooling, thermocouple, wires, and
silicon probe implants. F. Bilateral CA1 probe implants (shown during implantation of the left
hemisphere implantation) with dry ice cooling chamber already implanted. G. Virus injected
animal for optogenetic experiments. Four 50-um diameter optic fibers were implanted with two
diodes along with a silicon probe in CA1. Two diodes (blue bar) are attached for head position
tracking via ceiling-mounted camera. Panels A-C and E-G from Petersen and Buzsaki (2020).

Rat shown in panel D is from an ongoing unpublished study. All pictures are of Long Evans rats.

Notes

Members of our labs have performed invasive silicon probe implant surgeries on hundreds of
rodents (mice and rats) just within the last year and have used variations of the base plate system
for most of our probe implantations during the last few years. Based on individual estimates (of two
rat and three mouse researchers), using the rat and mouse base system saves about 30-60 min
during surgery. This time was originally spent on building the dental cement perimeter and the
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drilling craniotomies for anchoring skull screws and on attaching the copper mesh to this dental
cement base (Vandecasteele et al., 2012).

According to a recent internal survey based on about 25 silicon probes with the recoverable
microdrive, on average, each probe was recovered two times and reimplanted successfully in new
animal subjects. Out of 48 recovery attempts, only five failed. All users were able to recover silicon
probes successfully if there was no surgery/time of implant-related complications. Coagulated blood,
dried bone wax, or debris attached to the shanks were the most frequent causes of complication
resulting in failed probe recovery. Before attempting a probe recovery in these cases, we
recommend soaking the implanted silicon probe for at least 10 min in saline and removing as much
debris beforehand as possible. The recovery procedure takes 30 min on average compared to 1-2
h (Vandecasteele et al., 2012).
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