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Short Abstract: 

This video shows how to use a programmable puller to make patch pipettes and sharp electrodes for electrophysiology.  The same procedure can be used to make a variety of glass tools, including injection needles.
Long Abstract:
Glass microelectrodes (also called pipettes) have been a workhorse of electrophysiology for decades.  Today, such pipettes are made from glass capillaries using a programmable puller.  Such instruments heat the capillary using either a metal filament or a laser and draw out the glass using gravity, a motor or both.  Pipettes for patch-clamp recording are formed using only heat and gravity, while sharp electrodes for intracellular recording use a combination of heat, gravity, and a motor.  The procedure used to make intracellular recording pipettes is similar to that used to make injection needles for a variety of applications, including cRNA injection into Xenopus oocytes.  In general, capillary glass >1.2 mm in diameter is used to make pipettes for patch clamp recording, while narrower glass is used for intracellular recording (outer diameter = 1.0 mm).  For each tool, the puller is programmed slightly differently. This video shows how to make both kinds of recording pipettes using pre-established puller programs.
Text
We assume that an experienced user has already designed a pulling program or that you are using one of the sample programs provided by the manufacturer. (See Ref. 1 for recommendations on developing programs).
1. Load a glass capillary into the electrode puller

a. Lift the dust cover on the puller

b. Remove one glass capillary tube from the box, replacing the lid to minimize dust accumulation

c. Slide the capillary into the groove on one side of the filament with one hand.
d. Lightly tighten the clamp. At this point, the clamp should be tight enough to prevent the tube from falling, but loose enough that you can slide it in the groove.
e. Slide the tube so that it extends beyond the clamp
f. With the other hand, release the spring metal stop on the opposite side and grip the metal tabs attached to bottom of both carriers with your thumb and forefinger.

g. Release the other spring metal stop.

h. Pull the carriers together as far as they will go and hold in place with one hand.

i. Slide the tube through the filament housing into the groove of the carrier on the other side.  Avoid pushing the glass into the heating filament.

j. Tighten the clamps on both side.  They should be tight enough to hold the carriers in place, but not so tight that the glass is crushed.
k. Close the dust cover

l. Press the green button marked  “pull”.
2. Remove the finished pipettes
a. Lift the dust cover

b. Loosen both clamps and remove  the finished pipettes
3. Put pipettes in a working box.  (To make a box, glue a strip of foam to the rack of a plastic pipette tip box and cut 6-8 slits in the foam.  Insert a pipette into each slit.)  Repeat steps 1-3 until the working box is full.

Representative Results

Each time, you should have two pipettes that are approximately equal in total length and in taper length.  The taper should be symmetric and appear to emerge from the center of the capillary.  If not, then the filament on your puller probably needs to be adjusted (see Ref. 1).  Examine the tips on a microscope.  They should be smooth and the tip opening should be consistent between trials.
Discussion
The protocol illustrated here is in daily use in electrophysiology laboratories and is also used to make injection needles for cells and animals.  With a programmable puller, it is easy to make pipettes for a variety of uses.  With attention and care, the filament on your puller will last for one year or more.  Good luck with your experiments.
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Table of specific reagents and equipment:

	Name of the equipment
	Company
	Catalogue number
	Comments (optional)

	Micropipette Puller
	Sutter
	P-97
	Or similar (i.e. Sutter P-87, P-2000)

	Capillary Glass
	Sutter
	BF150-86-10
	Or similar
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�Does your lab usually do this optional step? If not, let's leave it out.


�Will this protocol be shown in future videos? If not, delete this step.





