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(57) Abstract

Disclosed is a method and apparatus for injecting a sample of material to be tested into an ion mobility sensor (IMS). A
syringe needle is provided with a septum, preferably of Teflon&! In use, the septum closes an open end of a sample receptacle,
sample material is injected and is taken into the IMS by a carrier gas, after which the syringe and septum are removed. This
minimizes the change of contaminants in or on the septum reaching the IMS.
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METHOD AND APPARATUS FOR SAMPLE INJECTION INTO ION
MOBILITY SPECTROMETER

BACKGROUND OF THE INVENTION
This invention relates to a method and apparatus

for injecting a sample of material to be tested into an
ion mobility sensor (IMS).

Various methods are known for injecting a sample
into an IMS. One method involves injecting sample
material with a syringe by passing the needle of the
syringe through a septum covering an opening in a sample
receptacle from where it is taken by a carrier gas into
the IMS. An arrangement of this type, although for a mass
spectrometer, is disclosed in Canadian patent XNo.
1,045,253 of McLafferty, et al, issued December 26, 1978.
However, it has been found that, when used with an IMS,
particularly if the sample receptacle is heated, all septa
tried give background ions which remain while the septa
are in place, and indeed long after the septa are removed.
Septa were preconditioned in a vacuum oven but to no
avail. A Teflon (trade mark) faced septum gave the fewest
background peaks but the spectrum was still unacceptable.

SUMMARY OF THE INVENTION

I have discovered that this problem can be
solved by placing a septum (preferably Teflon or Teflon
faced) on to a syringe needle and holding it in place over

the end of the sample receptacle only during sample
injection. This actually achieved two objectives: firstly
peaks due to the septum were not observed and secondly
flow of gas out of the reaction region swept out any gas
which adsorbed on the inner walls of the central tube of
the injector and thus reduced "clear-out"” time between
samples.

Thus, in accordance with a broad aspect of the
invention, there is provided a method for injecting a
sample of material to be tested into an ion mobility
sensor (IMS) comprising arranging an outlet tube
projecting from one end of a sample receptacle into a
sample inlet of said IMS, said sample receptacle enclosing
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a portion of said outlet tube and having an open other end
opposite said one end and an inlet for a carrier gas, said
method further comprising placing a sample of said
material into a syringe, said syringe having a hollow
needle passing through a septum, placing said septum
against the open end of said sample receptacle so that
said septum closes the end of said sample receptacle and
said needle enters said outlet tube, passing carrier gas
into said sample receptacle to thereby convey at least
part of said sample into the IMS, and then removing said
syringe and septum.

In accordance with another broad aspect of the
invention there is provided apparatus for injecting a
sample of material to be tested into an ion mobility
sensor (IMS) comprising a sample receptacle having an
outlet tube projecting from one end and adapted to be
inserted into a sample inlet of an IMS, said receptacle
enclosing a portion of said outlet tube and having an open
other end opposite said one end and an inlet for a carrier
gas, said apparatus further comprising a syringe for
injecting sample material into said receptacle, said
syringe having a needle projecting through a septum
adapted to close said other end of said receptacle whereby
said sample receptacle can be closed only long enough for
sample injection after which it is open so that it does
not receive contaminants from said septum.

BRIEF DESCRIPTION OF THE DRAWING

The sole drawing figure illustrates a preferred
embodiment of the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The drawing shows the reaction region 12 of an IMS 10

which is provided with a sample inlet 14. An outlet tube
15 of a sample receptacle 16 is received in the sample
inlet 14 of the IMS. The sample receptacle 16 has an open
end 18. For sample injection, a syringe 20 having a
needle 21 provided with a septum 22 is placed so that the
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septum covers the end 18 of receptacle 16. The needle 21
of the syringe projects into the outlet tube 15. Sample
material is injected into the receptacle using the syringe
20 and is taken by carrier gas introduced at 25 through
outlet tube 15 and into IMS 10. The syringe and septunm
are then removed. Gas flow out of the reaction region
sweeps out any gas which adsorbed on the inner walls of
the tube 15 of the injector, thus reducing "clear-out"
time between samples.

The sample receptacle 16 and tube 15 may be made
of glass and the receptacle may be heated to, for example,
150°C by any suitable heat source (not shown).

The septum may be made of resilient material.
Preferably it is made of Teflon (trade mark) or may be a
Teflon facing on any suitable backing support member.
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1. A method for injecting a sample of material to
be tested into an ion mobility sensor (IMS) comprising
arranging an outlet tube projecting from one end of a
sample receptacle into a sample inlet of said IMS, said
sample receptacle enclosing a portion of said outlet tube
and having an open other end opposite said one end and an
inlet for a carrier gas, said method further éomprising
placing a sample of said material into a syringe, said
syringe having a hollow needle passing through a septum,
Placing said septum against the open end of said sample
receptacle so that said septum closes the end of said
sample receptacle and said needle enters said outlet tube,
passing carrier gas into said sample receptacle to thereby
convey at least part of said sample into the IMS, and then
removing said syringe and septum.

2. A method as claimed in claim 1 and further
comprising heating said sample receptacle.

3. A method as claimed in claim 2 wherein said
sample receptacle is heated to about 150°C.

4. A method as claimed in claim 1, 2 or 3 wherein
said sample receptacle and outlet tube are made of glass.

5. A method as claimed in claim 1, 2 or 3, wherein
said septum is formed of a resilient material.

6. A method as claimed in claim 5 wherein said
resilient material is Teflon (trade mark).
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7. Apparatus for injecting a sample of material to
be tested into an ion mobility sensor (IMS) comprising a
sample receptacle having an outlet tube projecting from
one end and adapted to he inserted into a sample inlet of
an IMS, said receptacle enclosing a portion of said outlet
tube and having an open other end opposite said one end
and an inlet for a carrier gas, said apparatus further
comprising a syringe for injecting sample material into
said receptacle, said syringe having a needle projecting
through a septum adapted to close said other end of said
receptacle whereby said sample receptacle can be closed
only long enough for sample injection after which it is
open so that it does not receive contaminants from said

septum.

8. Apparatus as claimed in claim 7 wherein said
receptacle and outlet tube are made of glass.

9. Apparatus as claimed in claim 7 or 8 wherein
said septum is formed of resilient material.

10. Apparatus as claimed in claim 7 or 8 wherein
said septum is formed of Teflon (trade mark).
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