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Background

Microsyringes are available from a range of suppliers but they can vary in both price and complexity.  
It is quite straightforward to make a perfectly serviceable microsyringe capable of measuring volumes from 10 L to 200 L in 10 L increments.
The equipment

To make your microsyringe you need 3 pieces of equipment (see Figure):
· a disposable 1 cm3 syringe
· a small (ca. 1 cm) length of plastic tube

· a graduated pipette tip.

The first 2 items in the above list are available from a number of suppliers at low cost (for example packs of 200 disposable 1 cm3 syringes (catalogue number OU-07940-99) are available from Cole-Palmer (www.coleparmer.co.uk) at a cost of £21; Scientific and Chemical (www.scichem.com/) supply rolls (10 m) of silicon tubing (catalogue number TSR-020-090) for £28.20; graduated pipette tips (catalogue number FR0250) are available from Alpha Laboratories (www.alphalabs.co.uk) at a cost of £20.00 for 960 tips. [All prices here exclude VAT and packaging]
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A - The 3 items of equipment needed
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B - Syringe tip showing graduation marks


Construction of the syringe is straightforward.  Simply cut a piece of silicon tubing and connect the pieces:
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Operation
The syringe is relatively straightforward to use provided the following simple steps are followed:

1. Before drawing liquid into the pipette tip, make sure that a small volume of air has been drawn into the barrel of the syringe. When expelling the contents of the tip this volume of air will ensure that no liquid remains in the syringe.
2. Make sure that a maximum of 200 L of liquid is drawn into the tip.  Volumes much greater than this will lead to liquid being drawn into the tubing and possibly the barrel of the syringe leading to contamination.  Whilst all of the elements of the syringe are of low cost careful adherence to this aspect will mean that only tips need to be changed/discarded.
3. When drawing liquid into the syringe take up a slightly larger volume than is required and use the air in the syringe to slowly expel the excess until the graduation mark is reached. Remove any excess liquid (often in the form of a small droplet) from the end of the syringe tip by gently touching against a surface.
4. Slowly expel the desired volume into the receiving vessel.
5. Some volumes (e.g. 50 L) are straightforward to measure and require a single manipulation whereas others (e.g. 40 L) may require two or more manipulations.
How reliable are the measurements using the syringe?

1. Make your syringe and practise drawing water in and out of the syringe tip.  Remember you will need some air in the syringe to make sure all liquid is expelled.
2. Place an empty, dry weighing boat on your balance which reads to 2 decimal places.  Remove the weighing boat from the balance.

3. Using your syringe draw up 100 L of water and expel into the weighing boat.  Repeat a further 9 times. Measure and record the mass of the weighing boat (which notionally now contains 1000 L or 1 cm3 of water) using the same balance used in (2) above.
4. Record the mass of water both in your notes and on the board.
5. Dry the weighing boat and repeat steps 2-4 using 10 aliquots of 50 L.
Equipment List

a. Length of tubing

b. Disposable syringe (1 cm3)

c. Graduated syringe tips (about 5)

d. Small beaker of distilled water

e. Weighing boat

f. Paper towel

g. Balance (2 dp)
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Making a microsyringe








