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A grid system and a microsyringe for single cell recording
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The designs of two instruments are presented which have proven to be useful in single cell and chemical injection studies
performed in awake monkeys. The first is a plastic grid that acts as a guide to produce parallel penetrations with either a
microelectrode or microsyringe. The second s a syringe for injecting microliter quantities of a solution that also allows recording of

neuronal activity.

Introduction

In a number of our recent experiments on
chronically implanted monkeys, we have found it
necessary to explore areas within the brain with a
series of microelectrode penetrations (Komatsu
and Wurtz, 1986, 1988). In order to establish that
a given microelectrode penetration corresponds to
a particular electrode track on subsequent histo-
logical sections, it has also been essential to devise
a way to produce parallel electrode tracks within
the brain. To do this, we have developed and used
a grid system that attaches to a standard Evarts

.type implanted base (Evarts, 1966, 1968), but the

principles involved should apply to any chronic
recording system. This grid has been designed to
work with microelectrodes, guide tubes and a re-
cording microsyringe for chemical injections,
which will also be described.

Correspondence: R.H. Wurtz, Laboratory of Sensorimotor Re-
search, National Eye Institute, Building 10, Room 10C101,
Bethesda, MD 20892, U.S.A.

Materials and Methods

The grid system

Fig. 1 shows the components of the grid sys-
tem: a plastic ‘grid’ cylinder, an ‘extender’ and an
‘implanted base’. The grid was designed to fit
within the extender, which in turn can be attached
securely to an Evarts style implanted cylinder base
(Evarts, 1966, 1968).

The grid cylinder (Fig. 1A, B) is made from
delrin to reduce weight, and is ‘well’ (or ‘cup’)
shaped. Its cylindrical wall (40.0 mm high), has an
outer diameter (0.d.) of 19.05 mm (0.75”), an
inner diameter (i.d.) of 16.80 mm (0.661"), and a
floor 10.0 mm thick.

The floor (Fig. 1, Bl and B2) consists of the
‘grid’ of 72 drill holes, the centers of which are 1.0
mm apart in the x—y plane. These holes are large
and deep enough to stabilize a thin-walled 23-
gauge guide tube. This design holds the guide
tubes with virtually no play. The guide tubes in
turn, are large enough to allow passage of either a
thin tungsten microelectrode or our recording mi-
crosyringes. The holes are also large enough to
guide thin platinum-iridium microelectrodes
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mounted in stainless steel tubes which we use for
exploration.

The grid may be aligned either by eye or stereo-
taxically, then secured indefinitely within the ex-
tender using small 2-56 cone point allen screws in
the upper row of holes in the extender (shown as a
single upper hole in Fig. 1A). The extender sits
above the implanted base and is secured to the
base by the same size allen screws in the lower row
of holes. In addition, the extender is notched on
its bottom rim allowing alignment of the extender
(and thus the grid) over a peg on the recording
cylinder. In this way, the extender- grid assembly
may be removed and replaced repeatedly while
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maintaining its position relative to the brain, and
consequently maintaining the integrity of the re-
corded maps. There are two types of grids. The
first type (Fig. 1, B1) has 235 holes placed sym-
metrically around the center of the grid. Along a
row in either axis, the center-to-center distance
between the holes is 1.0 mm. The second type of
grid (Fig. 1, B2) has 188 holes that are offset 0.5
mm in one direction with respect to the symmetric
grid. This offset allows for a combined resolution

of 0.5 mm for penetrations in the offset direction

by replacing the first type of grid with the second.
For instance, by first arranging the symmetric grid
so that its rows run in the anteroposterior (AP)
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Fig. 1. The overall dimensions of the grid, and the device used to align the grid in the extender. A: an exploded view of the grid
system assembly showing the relation of the grid, extender and Evarts type implanted cylinder base. See text for an explanation of its
assembly. B: detailed view of the grid cylinder. Bl and B2: bottom view of the symmetric (standard) grid, and bottom view of the

offset grid, respectively. Note that the offset grid has the center hole missing in the top row as an indicator of the direction of the

offset. C: the device which is used in conjunction with the stereotax to align the grid in the cylinder. The lower half shows the bottom
views of the two types of aligners. Each type has pins extending from their bottoms which then fit into the holes of the grid, thus
holding the grid in a particular orientation. The pins are separated from each other by 5.0 mm. The aligner for the standard grid has

its pins arranged in a line, while the pins on the offset grid aligner are arranged in a 90° angle. This pin arrangement identifies the

aligner as a standard or offset type.







