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(54) Detection method and detection device of special drugs

(57) Firstly, the following check chip (8) is set up into
a heater (5): A check chip (8) onto which a sample (7)
has been picked up by wiping out the surface of a check
target, or a check chip (8) formed by absorbing and col-
lecting the sample (7) into a filter (91). Here, the filter
(91) has been set up in a vibration-type or heating-type

portable-type absorption probe (9) in an attachment/de-
tachment-capable manner. Secondly, a sample gas
generated from the heated check chip (8) is analyzed
using a tandem-type mass spectrometer (6). This
makes it possible to simplify the sample pick-up from
various types of check targets, and to shorten the pick-
up time and the checking time.



EP 1 464 943 A2

2

5

10

15

20

25

30

35

40

45

50

55

Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to detection
technologies for gunpowder-kind materials such as ex-
plosive substances, dangerous objects such as flamma-
ble substances, poisonous gases, and legally prohibited
medications such as drugs (all of which, hereinafter, will
be generically referred to as "special drugs" for conven-
ience). More particularly, it relates to a detection method
and its device that, by using a mass spectrometer, de-
tect whether or not a special drug is present inside, e.
g., baggage such as a piece of hand baggage, freight,
and a suspicious object.

Description of the Related Art

[0002] Generally speaking, in such locations as an
airport and an event grounds where a large number of
people come and gather, a detection device has be-
come necessary which is designed for detecting special
drugs such as an explosive substance. This detection
device is requested for implementing the safety of pas-
sengers and event participants, or the maintenance of
public peace and order there. Moreover, a request for a
detection device has been also made for checking a
suspicious object in, e.g., a mail, a home-delivered par-
cel, and a rental safe-deposit box of a bank. As one of
the detection devices of this kind, a hand-baggage
checking device using an X-ray transmittance device, a
metal detector, or the like has been widely used with air-
ports as its center. Here, the X-ray detection device or
the like is based on a detection scheme referred to as
"bulk detection". In the bulk detection, a special drug to
be detected as a target is recognized as a piece of lump,
then judging the presence based on information about
its configuration or the like. Also, a detection method on
the basis of gas analyses is referred to as "trace detec-
tion", where a substance is identified from the chemical
analysis information. The trace detection exhibits a
characteristic of making it possible to detect the ex-
tremely small amounts of components adhering to a bag
or the like. In particular, in accompaniment with a ten-
dency to seek security enhancements socially, a device
is now desired which, by a combination of the bulk de-
tection and the trace detection, allows a dangerous ob-
ject to be detected with a higher accuracy.
[0003] Meanwhile, in order to find out legally prohib-
ited drugs brought in via various routes, the detection
device is also used at a customhouse or the like. Al-
though, at the customhouse, the bulk detection device
and drug detection dogs are mainly used, it is now being
requested to implement a trace analysis device de-
signed for the legally prohibited drugs in substitution for
the drug detection dogs. In the trace detection, the var-

ious analysis methods, such as the ion mobility spec-
troscopy and the gas chromatography, are being at-
tempted. In addition, the development and research of
a device which simultaneously exhibits all of the follow-
ing characteristics is now being promoted: The detec-
tion speed and sensitivity to be requested as the detec-
tion device, and the selectivity of making it possible to
detect a specific substance in a selective manner.
[0004] In the situation like this, since, basically, the
mass spectroscopy is superior in the detection speed,
the sensitivity, and the selectivity, a detection technolo-
gy on the basis of the mass spectroscopy has been pro-
posed (refer to JP-A-7-134970). According to this tech-
nology, the presence or absence of a special drug is
judged as follows: A sample gas is absorbed by an ab-
sorption probe, thereby being guided into an ion-source
so as to be ionized. Next, the ions of the sample gas
containing drugs are converged by being passed
through an electrostatic lens or the like, then being guid-
ed into a detector to measure the mass spectrums of
the sample gas.
Moreover, based on this measurement result, a data
processing unit including a computer or the like identi-
fies one or plural m/z (i.e., ion mass-number/ion charge-
number) value or values indicating a special drug or
drugs, thereby creating the mass spectrum or spec-
trums. Furthermore, the presence or absence of the
special drug is judged based on this mass spectrum,
and also its type is identified at the same time. Finally,
if the special drug has been detected, an alarm or the
like is outputted to be displayed.
[0005] However, here, there exists a case where a
chemical substance, from which ions having the same
m/z value as that of ions generated from a special drug
will be generated, is present in the sample gas. In this
case, there exists a possibility of issuing a false report,
i.e., the alarm is displayed despite the fact that no spe-
cial drug is present. For example, there has existed a
possibility that, at the time of detecting a stimulant inside
a piece of hand baggage, a false report is issued in re-
action to a component of cosmetics put inside the hand
baggage. This phenomenon, which is attributed to the
low selectivity of a mass analysis unit for analyzing ions,
is caused by its inability to distinguish between ions re-
sulting from the stimulant and ions resulting from the
cosmetics both of which have the same m/z value by
chance.
[0006] As a method of enhancing the selectivity in the
mass analysis like this, the tandem mass spectroscopy
has been proposed. In the tandem mass spectroscopy,
the mass analysis is performed at two stages, using a
triplet quadrupole mass spectrometer or a quadrupole
ion-trap mass spectrometer. Namely, in the mass anal-
ysis at a first stage, the m/z values of the ions generated
at the ion-source are measured. Next, from among the
ions having the various m/z values, ions having a spe-
cific m/z value are selected. Moreover, the selected ions
(i.e., precursor ions) are dissociated by the collision with
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a neutral gas or the like, thereby generating decompo-
sition ions (i.e., fragment ions). Furthermore, in the
mass analysis at a second stage, the mass analysis of
the fragment ions is performed. In the tandem mass
spectroscopy like this, when any one of the precursor
ions is dissociated, which of the sections within its mol-
ecule will be cut off depends on the chemical-bond
strength on each section basis. Consequently, analyz-
ing the fragment ions allows the acquisition of the mass
spectrums which include exceedingly ample information
about the molecular structures of the precursor ions. As
a result, even if the m/z values of the ions generated at
the ion-source are identical to each other by chance, by
checking the mass spectrums of the fragment ions, it
becomes possible to judge whether or not the special
drug to be detected is contained in the sample gas.
[0007] The tandem mass spectroscopy, however, ne-
cessitates a longer checking time as compared with the
normal mass spectroscopy. This condition results in, e.
g., an undesirable possibility of causing a traffic conges-
tion of plural pieces of hand baggage flowing on board
a hand-baggage transportation bench. Accordingly, in
order to shorten the checking time needed for the tan-
dem mass spectroscopy, the following proposal has
been made (refer to W0-02/25265A1):
Namely, only when the precursor ions resulting from the
special drug have been detected in the mass analysis
at the first stage, the mass analysis at the second stage
is executed. This proposal is based on an assumption
that no special drug is contained in almost all the pieces
of hand baggage.
[0008] In this way, it is possible to shorten the time
needed for the mass analysis of the special drug. Nev-
ertheless, this checking method still necessitates too
much time because of its checking way, i.e., in the hand-
baggage checking or the like, trouble is taken to open
suitcases, briefcases, bags, parcels, and the like one by
one, and the air around goods stored inside the hand
baggage is absorbed. Accordingly, the following attempt
has been made (refer to JP-A-7-134970):
Namely, the sample gas leaking from a piece of hand
baggage or the like is absorbed by the absorption probe
or the like, thereby being introduced into the mass spec-
trometer via a pipe path such as a hose. However, there
exist occasions where, depending on the type and pack-
ing style of the special drug, the special drug leaking
from the baggage or the like is too small in amount, or
the special drug is the type of special drug that is difficult
to become the gas (i.e., vapors) at the room tempera-
ture. On these occasions, merely absorbing the air on
the surface of the check target by the absorption probe,
in some cases, gives rise to a problem that the sample
gas introduced into the mass spectrometer is insufficient
in amount or concentration. Also, if the check target on
the check bench and the mass spectrometer are posi-
tioned with a considerable distance apart, it takes the
sample gas a time to reach the ion-source via the pipe
path such as the hose. This results in a problem that the

detection speed is lowered.
[0009] As a countermeasure hereto, conventionally,
portable-type sample pick-up devices have been pro-
posed (refer to JP-A-5-332894 and JP-A-2-296128).
The sample pick-up device disclosed in JP-A-5-332894
is as follows: A sample-collecting filter is inserted into a
casing with a built-in absorption fan such that the sam-
ple-collecting filter is in an attachment/detachment-ca-
pable manner into/from the front-end portion of an ab-
sorption pipe. This configuration collects environmental-
pollution substances and dangerous objects existing in
the air. Also, according to JP-A-2-296128, the sample
pick-up device heats the surface of the check target to
vaporize substances adhering to the surface. Simulta-
neously, the device intermittently injects an air-jet to pro-
mote the removal of the substances adhering to the sur-
face, then absorbing the vaporized sample from the ap-
erture of a nozzle so as to capture the sample into a
collector. This collector, which includes a metallic ribbon
wound in a coil-shaped manner inside a cylinder-
shaped housing, allows the sample gas to be captured
on the surface of the metallic ribbon by adsorption or the
like. Concerning the sample captured into the collector,
after the nozzle of the sample pick-up device has been
connected to a sample absorption opening of the mass
spectrometer, the collector is heated so as to detach the
adsorbed sample. This makes it possible to introduce
the sufficient amount and concentration of sample gas
into the mass spectrometer.
[0010] By the way, the portable-type sample pick-up
devices disclosed in JP-A-5-332894 and JP-A-
2-296128 allow the detection by the mass spectrometer
to be easily performed even if the check target is a
freight container, a vehicle, or the like which is located
outdoors.
[0011] Nevertheless, the sample pick-up device dis-
closed in JP-A-5-332894 has the following problem:
Namely, on the occasions where the special drug leak-
ing from the baggage or the like is too small in amount,
or the special drug is the type of special drug that is dif-
ficult to become the gas (i.e., vapors) at the room tem-
perature, merely absorbing the air on the surface of the
check target by the absorption fan, in some cases, gives
rise to a problem that the picked-up sample is insuffi-
cient in amount or concentration. Meanwhile, the sam-
ple pick-up device disclosed in JP-A-2-296128 has the
following problem: Namely, if, when performing the
checking continuously, a sample at a preceding check-
ing remains on the collector without being fully vapor-
ized, the reliability of the subsequent checking is low-
ered. This is because the collector for capturing the
sample is integrally molded with the main body of the
pick-up device. When trying to solve the problem like
this, treatments such as washing the collector and its
periphery must be performed. This results in a problem
that the checking speed cannot be increased. Also, if
there exist the large number of check targets, the sam-
ple pick-up devices corresponding to the number of the
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check targets must be prepared, which is inconvenient.

SUMMARY OF THE INVENTION

[0012] It is a first object of the present invention to pro-
vide a special drug detection method and its device that
allow a sample pick-up to be easily performed from var-
ious types of check targets, and that make it possible to
shorten the pick-up time and the checking time.
[0013] Also, it is a second object of the present inven-
tion to provide a special drug pick-up device that allows
a sample pick-up to be easily performed from various
types of check targets, and that makes it possible to
shorten the pick-up time and the checking time.
[0014] A sample pick-up method of the present inven-
tion is as follows: Using a check chip such as a piece of
paper, a piece of cloth, or a piece of filter paper (i.e.,
filter), the surface or the like of a check target is wiped
out, thereby picking up a sample on the check chip. Oth-
erwise, the check chip such as the filter is provided on
an absorption-flow path of a portable-type absorption
probe in an attachment/detachment-capable manner in-
to/from the absorption-flow path, and the air on the sur-
face of or in the proximity to the check target is absorbed
by this absorption probe so as to pick up the sample on
the check chip. Next, the check chip to which the picked-
up sample adheres is heated so as to vaporize the sam-
ple, thereby introducing the sample gas into a mass
spectrometer.
[0015] According to this method, the wipe-out opera-
tion of the check-target surface is performed or, the air
on the surface of or in the proximity to the check target
is absorbed by the portable-type absorption probe,
thereby making it possible to collect the sample on the
check chip. This characteristic, accordingly, allows the
sample to be easily picked up even if the check target
is a freight container, a vehicle, or the like which is lo-
cated outdoors. Also, since the check chip is inexpen-
sive, preparing the large number of check chips allows
samples to be picked up from a large number of check
targets at the same time. Also, the check chip is heated
so as to generate the sample gas, thereby making it pos-
sible to easily introduce the sample into the mass spec-
trometer. This characteristic shortens a time needed
from the sample pick-up to the sample introduction into
the mass spectrometer, thereby making it possible to
shorten the detection time in total.
[0016] Also, a special drug detection method of the
present invention includes the following steps: A step of
heating a check chip to which a sample picked up from
a check target adheres, a step of absorbing, as a sample
gas, a gas generated from the heated check chip, a step
of ionizing the absorbed sample gas, a first analysis step
of analyzing masses of ions of the ionized sample gas
thereby to acquire mass spectrums thereof, a first judg-
ment step of judging whether or not ions having a first
characteristic m/z value are present on the basis of the
mass spectrums acquired at the first analysis step, a

second analysis step of performing a tandem mass
spectrometry in correspondence with a judgment result
acquired at the first judgment step, and a second judg-
ment step of judging whether or not ions having a sec-
ond characteristic m/z value are present on the basis of
mass spectrums acquired by the tandem mass spec-
trometry.
[0017] In this case, it is preferable that this method
further include a step of outputting a judgment result in
correspondence therewith, the judgment result being
acquired at the second judgment step. This judgment-
result outputting step can be embodied as a notification
step of issuing an alarm.
[0018] Also, the step of heating the check chip can be
embodied as a step of heating the check chip in a state
of being introduced into a vaporization unit. Then, by
absorbing the surrounding air as a carrier gas from the
vaporization unit, the sample gas generated from the
heated check chip can be guided to the first analysis
step. It is desirable that the vaporization unit in this case
include two sheets of heating plates which are oppos-
edly located with a certain spacing apart, and that the
check chip be heated in a state of being inserted be-
tween the two sheets of heating plates.
[0019] Incidentally, in substitution for the above-de-
scribed mass analysis steps, the publicly known meth-
ods are applicable. For example, the following steps can
configure the mass analysis steps: The step of analyz-
ing masses of ions of the ionized sample gas so as to
acquire mass spectrums thereof, the step of judging the
presence or absence of ions having a specific m/z value
on the basis of the acquired mass spectrums, and the
step of outputting the judgment result.
[0020] Also, a special drug sample pick-up device of
the present invention includes the following configura-
tion components: A case for storing an absorption fan,
a driving source for driving the absorption fan, and a
power-supply, an absorption nozzle mounted forward of
the case and including therein a sample pick-up unit of
vibration, air-injection, or heating, and a sample pick-up
filter. Here, the sample pick-up filter is located between
the case and the absorption nozzle in an insertion/ex-
traction-capable manner, and a sample absorbed by the
absorption nozzle adheres to the sample pick-up filter.
[0021] In this case, a set-up unit of the filter is provided
on a connection unit between the absorption nozzle and
the case. The filter is configured to include a grasp unit
which is provided at a circumferential edge of a ring-
shaped frame of the filter. Here, an aperture portion po-
sitioned at the inner side of the frame is formed in a man-
ner of being decentered in a direction moving away from
the grasp unit. The filter is set up in such a manner that
this aperture portion will be filled. Also, in the filter set-
up unit, a slit whose width is equal to the thickness of
the filter is formed along a half circumference of the out-
er circumferential wall of the absorption nozzle. The filter
is formed in an insertion/extraction-capable manner in-
to/from this slit.
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[0022] Also, in substitution for the method of heating
the check chip with which the surface of the check target
has been wiped out, or the check chip such as the filter
on which the sample has been picked up by the porta-
ble-type absorption probe, the absorption probe can di-
rectly be communicated to the ion-source of the mass
spectrometer. In this case, a vibration is applied to the
check target, thereby making it possible to absorb, as
the sample gas, the air on the surface of or in the prox-
imity to the check target. This can be embodied by pro-
viding a vibration applier for applying the vibration to the
check target, and the absorption probe for absorbing,
as the sample gas, the surrounding air on the surface
of or in the proximity to the check target. Here, the vi-
bration applier may apply the vibration to a transporta-
tion unit or the like for transporting the check target, or
may be provided integrally with the absorption probe so
as to apply the vibration at the time of the absorption. It
is preferable that, if the vibration applier is provided in-
tegrally with the absorption probe, the vibration applier
be positioned within an absorption aperture of the ab-
sorption probe such that the vibration-applying edge di-
rectly comes into contact with the check-target surface.
Also, it is preferable that a slit for making it easier to
absorb the air be provided on an aperture circumferen-
tial-wall of the absorption probe.
[0023] These embodiments permit a special drug ad-
hering to the check-target surface to be liberated by the
vibration, thereby making it possible to absorb the spe-
cial drug into the mass spectrometer. This permits the
sample pick-up to be easily performed, and simultane-
ously makes it possible to increase the sample-gas con-
centration. Incidentally, even if the liberated special drug
is a powdery substance, the special drug need not be
specially heated before being absorbed into the ion-
source of the mass spectrometer. This is because the
ion-source is usually heated at 100 to 300°C.
[0024] Also, as another method of liberating the spe-
cial drug adhering to the surface of the check target, a
method is applicable which injects the air onto the sur-
face of or the proximity to the check target. Namely, in-
jecting the air onto the surface of the check target liber-
ates the special drug adhering to the surface. As a re-
sult, by absorbing the liberated sample, the sample can
easily be guided into the mass spectrometer. For exam-
ple, a small amount of explosive substance or drug, in
many cases, adheres to the surface of clothes of a per-
son who has recently treated the explosive substance
or drug. Accordingly, by injecting the air onto the clothes
so as to liberate the special drug adhering thereto, the
special drug can be absorbed into the mass spectrom-
eter.
[0025] This method of liberating by the air-injection
and absorbing the special drug adhering to the surface
of the check target can be embodied by providing a jet
nozzle for jetting the air onto the surface of or the prox-
imity to the check target, and the absorption nozzle for
absorbing, as the sample gas, the air on the surface of

or in the proximity to the check target. In this case, it is
preferable that the absorption nozzle be provided in the
surroundings of the jet nozzle. In particular, the following
configuration is preferable: The inner pipe of a concen-
trically formed double-layered pipe is selected as the jet
nozzle, and the outer pipe thereof is selected as the ab-
sorption nozzle. Moreover, the aperture end of the jet
nozzle is located at a position of being a little retreated
from the aperture end of the absorption nozzle. Also, a
slit for making it easier to absorb the air is provided on
an aperture circumferential-wall of the absorption noz-
zle.
[0026] Incidentally, the use of the vibration or the air-
injection also liberates dusts in addition to the special
drugs. Consequently, it is preferable that a step of re-
moving the dusts from the absorbed surrounding-air by
using a comparatively coarse-mesh filter or the like be
provided before the ionization step.
[0027] Furthermore, as still another method of liber-
ating the special drug adhering to the surface of the
check target, a method is applicable which locally heats
the surface of or the proximity to the check target. Name-
ly, heating the surface of the check target by irradiating
the surface with laser light or heat wave generates va-
pors of the check target, thereby making it possible to
absorb the vapors into the mass spectrometer. This
method can be embodied by providing a heating unit for
locally heating the surface of or the proximity to the
check target, and the absorption nozzle for absorbing,
as the sample gas, the air on the surface of or in the
proximity to the check target. Here, a unit for heating the
surface of the check target by the heat wave is applica-
ble as the heating unit. In particular, it is preferable that
the heating unit by the heat wave be provided integrally
with the absorption nozzle. Still in particular, it is prefer-
able that a heating head be located in being positioned
within an absorption aperture of the absorption nozzle,
and that a slit for making it easier to absorb the air be
provided on an aperture circumferential-wall of the ab-
sorption nozzle.
[0028] Also, the above-described air-jet nozzle, vibra-
tor, or heating unit is provided integrally with the absorp-
tion nozzle. This makes it possible to configure the port-
able-type absorption probe. In this case, the absorption
probe is configured to include a filter such as a piece of
filter paper attached on the absorption-flow path in an
attachment/detachment-fully-capable manner into/from
the path. This configuration makes it possible to collect
the sample of a powdery substance on the filter, or to
pick up vapors of the sample in a state of being conden-
sated on the filter. According to this characteristic, the
filter on which the sample has been picked up is stored
in a heater which is continuously-communicated to the
ionization unit, thereby allowing the sample gas to be
supplied to the mass spectrometer in a state of being
enriched.
[0029] Other objects, features and advantages of the
invention will become apparent from the following de-
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scription of the embodiments of the invention taken in
conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030]

FIG. 1 is a configuration diagram for illustrating the
main unit of a special drug detection device of an
embodiment to which the present invention is ap-
plied;
FIG. 2 illustrates an outside-appearance front view
of the detection device of the embodiment in FIG. 1;
FIG. 3 illustrates a right side view of the detection
device of the embodiment in FIG. 1;
FIG. 4 illustrates a left side view of the detection de-
vice of the embodiment in FIG. 1;
FIG. 5 is a perspective view for illustrating the entire
configuration of a heater of the embodiment in FIG.
1;
FIGS. 6A and 6B are detailed diagrams for illustrat-
ing an absorption heating plate and an opposed
heating plate of the heater in FIG. 5, and FIG. 6A is
a cross-sectional view thereof, and FIG. 6B is a
plane view thereof at the time of the operation;
FIG. 7 illustrates processing steps of an embodi-
ment of a special drug detection method according
to the present invention;
FIGS. 8A and 8B are diagrams for explaining effects
by a spacing between the absorption heating plate
and the opposed heating plate of the heater in FIG.
5;
FIGS. 9A and 9B are line diagrams for explaining a
time change in the concentration of a sample gas
which changes by the spacing between the absorp-
tion heating plate and the opposed heating plate in
FIG. 8;
FIGS. 10A and 10B are line diagrams for explaining
a time change in the concentration of the sample
gas at the time when the spacing between the ab-
sorption heating plate and the opposed heating
plate in FIG. 8 is changed;
FIG. 11 is a detailed diagram for illustrating another
embodiment of the absorption heating plate of the
heater in FIG. 5, and there are illustrated a side view
thereof and a rear view thereof;
FIG. 12 is a perspective view for illustrating an em-
bodiment of a holding equipment of a check chip;
FIG. 13 is a side cross-sectional view for illustrating
the check-chip holding equipment in FIG. 12;
FIG. 14 is a perspective view for illustrating the en-
tire configuration of another embodiment of the
heater according to the present invention;
FIG. 15 is a diagram for illustrating another embod-
iment of the special drug sample detection method
according to the present invention;
FIGS. 16A and 16B are diagrams for illustrating an
embodiment of a vibrator-type absorption probe ac-

cording to the present invention;
FIG. 17 is a diagram for illustrating an embodiment
of a heating-type absorption probe according to the
present invention;
FIG. 18 is a diagram for illustrating an embodiment
of a light-heating-type absorption probe according
to the present invention;
FIG. 19 is a diagram for illustrating an embodiment
of a vibration-type transportation device according
to the present invention;
FIG. 20 is a diagram for illustrating an embodiment
of a portable-type absorption probe according to the
present invention; and
FIG. 21A-21D are diagrams for illustrating the de-
tails of each unit of the embodiment in FIG. 20.

DESCRIPTION OF THE INVENTION

[0031] Hereinafter, the explanation will be given be-
low concerning embodiments of the present invention.

(First Embodiment)

[0032] FIG. 1 is a configuration diagram for illustrating
the main unit of a special drug detection device of an
embodiment to which the present invention is applied.
FIG. 2, FIG. 3, and FIG. 4 illustrate an outside-appear-
ance front view of the present embodiment, a right side
view thereof, and a left side view thereof, respectively.
FIG. 5 to FIG. 7 illustrate a check-chip heater associated
with characteristics of the present invention.
[0033] As illustrated in FIG. 2, the detection device of
the present embodiment includes a main body 1 that
stores therein a mass spectrometer 6, a data processing
device 2, a display device 3, and the like. Casters 4 are
provided at the bottom of the main body, which makes
the detection device transportable. A heater 5 is provid-
ed on the upper portion of a housing of the main body
1. Also, in the drawing, the reference numerals denote
the following configuration components: 7 a vacuum
pump (: 26 in FIG. 1), 8 a roughing pump (: 30 in FIG.
1), 9 an air pump, 10 a cooling fan, 11 an oil-mist col-
lector, 12 a mass-flow meter, 13, 14 exhaust-flow paths,
15 a data control unit, and 16 a UPS. A rotary pump and
a turbo molecular pump are provided in front of the main
body 1. At the rear of the main body 1, the USP and a
helium cylinder are stored in addition to the data
processing device 2.
[0034] As illustrated in FIG. 1, a quadrupole ion-trap
mass spectrometer (which, hereinafter, will be de-
scribed as "ion-trap mass spectrometer") has been ap-
plied as the mass spectrometer 6 stored in the main
body 1. A sample-gas introduction pipe 21 and exhaust
pipes 22a and 22b are connected to an ion-source 20.
The heater 5 is connected to one end of the sample-gas
introduction pipe 21. Thus, a sample gas generated in-
side the heater 5 is introduced into the ion-source 20 by
being absorbed using a not-illustrated pump connected
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to the exhaust pipes 22a and 22b. Part of the compo-
nents contained in the sample gas introduced into the
ion-source 20 is ionized. Namely, the sample gas intro-
duced via the sample-gas introduction pipe 21 is intro-
duced into an ion drift unit 45 at one time. This ion drift
unit 45 lies in a substantially atmospheric-pressure
state. Next, part of the sample gas introduced into the
ion drift unit 45 is introduced into a corona discharge
unit 46. The remaining sample gas is exhausted outside
the ion-source via the exhaust pipe 22b. Moreover, the
sample gas introduced into the corona discharge unit
46 is introduced into a corona discharge region 48,
thereby being ionized. Here, the corona discharge re-
gion 48 is generated near the front end of a needle elec-
trode 47 by applying a high voltage to the needle elec-
trode 47. At this time, the sample gas is introduced into
the corona discharge region 48 in a direction which is
substantially opposed to the ion flow drifting from the
needle electrode 47 toward an opposed electrode 49.
[0035] The ions generated in the corona discharge re-
gion 48 are introduced into the ion drift unit 45 by the
electric field via an aperture portion 50 of the opposed
electrode 49. At this time, a voltage is applied between
the opposed electrode 49 and an electrode that forms
therein the aperture of a first orifice 23. This allows the
ions to be drifted, thereby making it possible to guide
the ions into the first orifice 23 with a high efficiency.
Next, the ions introduced from the first orifice 23 are in-
troduced into a vacuum unit 27 via a second orifice 24
and a third orifice 25. Namely, the ions generated by the
ion-source 20 and the part of the sample gas introduced
into the ion-source are taken via the first orifice 23, the
second orifice 24, and the third orifice 25 into the vacu-
um unit 27 exhausted by the vacuum pump 26. These
orifices are about 0.3 mm in diameter, and the elec-
trodes that form therein the apertures of these orifices
are heated at about 100 to 300°C by a not-illustrated
heater. Meanwhile, the sample gas which has not been
taken in from the first orifice 23 is exhausted outside the
device via the pump from the exhaust pipes 22a and
22b. The spaces between the electrodes that form
therein the apertures of the orifices 23, 24, and 25 have
each become differential exhaust units 28 and 29, from
which the exhaust is performed by the roughing pump
30 which is continuously-communicated to the differen-
tial exhaust unit 29. Although, as the roughing pump 30,
a rotary pump, a scroll pump, or a mechanical booster
pump is usually employed, the turbo molecular pump is
also employable for exhausting this region. Also, a volt-
age is configured to be applied to the electrodes that
form therein the apertures of the orifices 23, 24, and 25.
This makes it possible to enhance the ion transmittance
ratio, and simultaneously allows cluster ions, which are
generated by the adiabatic expansion of the ions, to be
opened/split by the collision with the molecules that turn
out to remain.
[0036] In FIG. 1, a scroll pump whose exhaust rate is
equal to 900 liters/minute has been employed as the

roughing pump 30, and a turbo molecular pump whose
exhaust rate is equal to 300 liters/minute has been em-
ployed as the vacuum pump 26 for exhausting the vac-
uum unit 27. The roughing pump 30 is in co-use as a
pump as well for exhausting the back-pressure side of
the turbo molecular pump. The pressure between the
second orifice 24 and the third orifice 25 is equal to about
1 Torr. Also, by eliminating the electrode that forms
therein the aperture of the second orifice 24, it is possi-
ble to configure the differential exhaust units using the
two orifices, i.e., the first orifice 23 and the third orifice
25. In this case, the gas amount flown therein is in-
creased in comparison with the case where there exists
the electrode that forms therein the aperture of the sec-
ond orifice 24. This necessitates the implementation of
some device, e.g., increasing the exhaust rates of the
pumps used, or setting the distance between the orifices
apart. Also, in this case as well, it is important to apply
a voltage between both of the orifices.
[0037] The ions generated by the ion-source 20, after
having passed through the third orifice 25, are con-
verged by a convergence lens 31. As this convergence
lens 31, an Einzel lens which usually includes three
sheets of electrodes or the like is employed. The ions
are converged onto an aperture portion of a slit elec-
trode 32 by the convergence lens 31, then passing
through this aperture portion. Here, the structure is such
that a neutral particle or the like which cannot be con-
verged by the convergence lens 31 collides with the slit
electrode 32 and finds it difficult to reach the mass-anal-
ysis-unit side. Next, the ions having passed through the
slit electrode 32 in this way are deflected and converged
by a double-layered-cylinder-type deflector 35 which in-
cludes an inner-cylinder electrode 33 equipped with a
large number of aperture portions and an outer-cylinder
electrode 34. In the double-layered-cylinder-type de-
flector 35, the deflection and convergence are per-
formed using an electric field by the outer-cylinder elec-
trode which seeps through from the aperture portions of
the inner-cylinder electrode, the details of which have
been disclosed in JP-A-7-85834.
[0038] The ions having passed through the double-
layer-cylinder-type deflector 35 are introduced into the
ion-trap mass spectrometer which includes a ring elec-
trode 36 and end-cap electrodes 37a and 37b. A gate
electrode 38 is provided for controlling a timing of the
ion incidence into the mass spectrometer. Brim elec-
trodes 39a and 39b are provided for preventing the ions
from reaching and charging quartz rings 40a and 40b
for holding the ring electrode 36 and the end-cap elec-
trodes 37a and 37b.
[0039] A not-illustrated helium-gas supply pipe sup-
plies helium to the inside of the ion-trap mass spectrom-
eter, thereby maintaining the inside pressure at about
10-3 Torr. Also, a not-illustrated mass-spectrometer con-
trol unit controls the ion-trap mass spectrometer. The
ions introduced into the inside of the mass spectrometer
collide with the helium gas to lose their energy, thus be-
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ing captured by an alternating electric-field formed by a
high-frequency voltage applied to the ring electrode 36
and the end-cap electrodes 37a and 37b. Next, by scan-
ning the high-frequency voltage applied to the ring elec-
trode 36 and the end-cap electrodes 37a and 37b, the
captured ions are ejected from a orifice of the end-cap
electrode 37b, depending on the m/z values of the ions.
Moreover, the ejected ions reach a detector 42 via an
ion extraction lens 41, then being detected. The detect-
ed signal, after being amplified by an amplifier 43, is in-
putted into the data processing device 2 so as to be
processed.
[0040] The ion-trap mass spectrometer has a charac-
teristic of capturing the ions within the space surrounded
by the ring electrode 36 and the end-cap electrodes 37a
and 37b. As a result, even if the concentration of the
detection target substance is low and thus the ion
amount generated is small, it becomes possible to de-
tect the detection target substance by lengthening the
introduction time of the ions. Consequently, even if the
sample concentration is low, the high-magnification en-
richment of the ions can be implemented at the stage of
the ion-trap mass spectrometer. This makes it possible
to exceedingly simplify sample's preprocessings (e.g.,
enrichment).
[0041] Here, the flow amount of the sample gas flown
into the corona discharge unit 46 is important in order
to detect a special drug with a high sensitivity and a high
stability. On account of this, it is advisable that the ex-
haust pipe 22a be equipped with a flow-amount control
unit 51. Also, it is advisable that, from the viewpoint of
preventing the adsorption of the sample, the ion drift unit
45, the corona discharge unit 46, the sample-gas intro-
duction pipe 21, and the like be heated beforehand by
a heater (not illustrated) or the like. The gas flow-amount
that passes through the sample-gas introduction pipe
21 or the exhaust pipe 22b can be determined by the
capacity of an absorption pump 52 such as a diaphragm
pump and the conductances of the above-described dis-
tribution pipes. It is advisable, however, that the sample-
gas introduction pipe 21 and the exhaust pipe 22b be
also equipped with a control device such as the flow-
amount control unit 51. The absorption pump 52 is pro-
vided at a downstream position of the corona discharge
unit 46 which, judging from the gas flow, is the ion gen-
eration unit. This reduces influences by a contamination
(e.g., adsorption of the sample) of the inside of the ab-
sorption pump 52.
[0042] Here, referring to FIG. 5 to FIG. 7, the expla-
nation will be given below concerning an embodiment
of the heater 5 associated with the characteristics of the
present invention. FIG. 5 illustrates the entire configu-
ration of the heater 5 by a perspective view thereof. As
illustrated in FIG. 5 and FIGS. 6A and 6B, the main-body
unit of the heater 5 is formed by including a circular-
plate-shaped absorption heating plate 101, and an op-
posed heating plate 102 which is held opposedly to this
absorption heating plate 101 with a predetermined

spacing apart. A penetration hole is provided in the cen-
tral portion of the absorption heating plate 101, and a
distribution pipe 106 is connected to this penetration
hole. The other end of this distribution pipe 106 is con-
nected to the sample-gas introduction pipe 21 in FIG. 1.
Here, the opposed heating plate 102 is supported in a
lift-up/lift-down-capable manner by a driving device 127.
This allows the spacing with the absorption heating plate
101 to be adjustably formed. Also, the absorption heat-
ing plate 101 and the opposed heating plate 102 are
heated and maintained at a predetermined high temper-
ature by a heating unit and a temperature adjustment
unit not illustrated. As illustrated in FIG. 6A, a check chip
8 on which a sample 7 has been picked up by wiping
out the surface of a check target is inserted into a clear-
ance between the absorption heating plate 101 and the
opposed heating plate 102 configured as described
above.
[0043] In the present embodiment, a transportation
device 109 illustrated in FIG. 5 inserts the check chips
8 into the clearance between the absorption heating
plate 101 and the opposed heating plate 102, thereby
allowing the implementation of the continuous heating.
Namely, the transportation device 109 includes the fol-
lowing configuration components: A pair of transporta-
tion driving pulleys 121 driven by a driving motor 120,
plural dependent-movement pulleys 122, and two
sheets of transportation belts 123a and 123b wound
around the transportation driving pulleys 121 and the
dependent-movement pulleys 122. The transportation
belts 123a and 123b are rotated by the driving motor
120 in a direction of, e.g., an illustrated arrow 110. A lift-
up/lift-down support device 124 for supplying the check
chips 8 onto the transportation belts 123a and 123b is
provided at the upstream end of the transportation belts
123a and 123b. When a check chip 8 is placed on board
an on-board plane of the lift-up/lift-down support device
124, a detector 126 detects that the check chip 8 has
been placed on board. At this time, if the check chip 8
has been in a state where the front-and-reverse, right-
and-left, or back-and-forth relation is opposite and
wrong, the on-board itself will not be detected.
[0044] The on-board plane of the lift-up/lift-down sup-
port device 124 is formed and set as follows: At the lifted-
up position, the on-board plane is positioned above the
upper-end planes of the transportation belts 123a and
123b. At the lifted-down position, the on-board plane is
positioned below the upper-end planes of the transpor-
tation belts 123a and 123b. Moreover, lifting down the
lift-up/lift-down support device 124 allows the check
chip 8 to be placed on board the transportation belts
123a and 123b. If the check chip 8 has been lifted down,
a lift-down detector 125 detects this. The width of the
spacing between the transportation belts 123a and 123b
is as follows: The width is a one that the check chip 8
can spread over, and the width is set to be a dimension
larger than the outer diameter of the opposed heating
plate 102. Also, the upper-end planes of the transporta-
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tion belts 123a and 123b are set such that, at a position
where the opposed heating plate 102 has been lifted
down most by the driving device 127, the check chip 8
will be positioned away from the absorption heating
plate 101 sufficiently. Incidentally, it is preferable that an
O ring or a zone belt formed of a rubber-based material
capable of acquiring an appropriate friction be used as
the transportation belts 123a and 123b. Additionally, al-
though a driving device such as a solenoid or an air cyl-
inder is available in substitution for the driving motor 120
of the transportation device 109, an AC servo motor or
a pulse motor is effective in the case of performing the
precise positioning or controlling plural points.
[0045] The check chips 8 placed on board the trans-
portation belts 123a and 123b are transported in the di-
rection of the illustrated arrow 110, then being transport-
ed down to the position at which the absorption heating
plate 101 and the opposed heating plate 102 are op-
posed to each other. Here, as will be described later, the
check chips 8 are heated by the absorption heating plate
101 and the opposed heating plate 102. Also, a check-
chip collection box 131 is set up under the downstream
end of the transportation belts 123a and 123b.
[0046] Next, the explanation will be given below re-
garding the operation of the heater 5 in FIG. 5 configured
in this way. At the time of the start, the lift-up/lift-down
support device 124 is at the lifted-up position, and is on
stand-by in a state of being capable of placing a check
chip 8 on board the on-board plane of the device 124.
Then, if the check chip 8 has been placed on board, the
detector 126 is switched ON to lift down the lift-up/lift-
down support device 124. This lift-down causes the
check chip 8 to be placed on board the transportation
belts 123a and 123b, thereby starting the transportation.
When the check chip 8 has been transported, the de-
tector 126 is switched OFF to stop the lift-down of the
lift-up/lift-down support device 124. The termination of
this lift-down is performed by the detector 125.
[0047] When the check chip 8 had been transported
in the direction of the illustrated arrow 110, and has been
transported down to the position at which the absorption
heating plate 101 and the opposed heating plate 102
are opposed to each other, a detector 130 detects this,
then halting the transportation belts 123a and 123b. In
synchronization with this halt, the driving device 127 op-
erates such that the opposed heating plate 102 will be
lifted up to a position at which the spacing with the ab-
sorption heating plate 101 has become a predetermined
spacing. If the opposed heating plate 102 has been lifted
up to the predetermined position, a detector 129 detects
this, then starting the measurement. Namely, the ab-
sorption heating plate 101 and the opposed heating
plate 102 heat the check chip 8, thereby evaporating the
sample 7 adhering to the check chip 8. Then, the evap-
orated sample gas is introduced into the ion-source 20
by a negative pressure via the distribution pipe 106 and
the sample-gas introduction pipe 21. At this time, the
surrounding air is absorbed as a carrier gas via the

clearance between the absorption heating plate 101 and
the opposed heating plate 102. In this way, the gas of
the sample 7 adhering to the check chip 8 is eventually
introduced into the mass spectrometer, where the mass
analysis thereof is performed. Additionally, assuming
the sample 7 which is of fast vaporization nature, the
measurement may be started before the detector 129
detected the termination of the above-described lift-up,
e.g., from the point-in-time when the opposed heating
plate 102 had started to be lifted up.
[0048] After a predetermined analysis time has
elapsed after the lapse of a predetermined heating (i.e.,
vaporizing) time, the driving device 127 is driven so as
to lift down the opposed heating plate 102. This lift-down
completion is confirmed by a detector 128. If the op-
posed heating plate 102 has been lifted down, the check
chip 8 is placed on board the transportation belts 123a
and 123b again so as to be transported. Then, if the
check chip 8 has reached the downstream end of the
transportation belts 123a and 123b, the check chip 8
drops down into the check-chip collection box 131 so as
to be collected. This terminates the above-described se-
ries of sequences.
[0049] Here, as illustrated in FIG. 5, during the vapor-
ization and measurement of a check chip 8b, the next
check chip 8a can be set on stand-by in a state of being
placed on board the lift-up/lift-down support device 124.
Accordingly, at the step where the check chip 8b whose
measurement had been terminated is ejected out into
the check-chip collection box 131, the next check chip
8a can be transported down to the position of the heat-
er's main body. This makes it possible to tremendously
shorten the time-interval between the heating steps. Al-
so, once a check chip 8 has been set on the lift-up/lift-
down support device 124, the check chip 8 is automat-
ically collected into the check-chip collection box 131
after the termination of the checking. Consequently, the
check chips 8 can be collected in a batch manner with-
out collecting the check chips 8 on each checking basis.
As a result, the operator has only to perform the opera-
tion of setting the check chips 8, which allows an en-
hancement in the throughput. Furthermore, waiting for
the collection to be terminated is unnecessary, which al-
lows an enhancement in the operation efficiency.
[0050] Here, based on FIG. 7, the explanation will be
given below concerning processing steps of an embod-
iment of a special drug (e.g., explosive substance) de-
tection method using the special drug detection device
which includes the heater 5 of the present embodiment.
At first, the outer surface of a piece of hand baggage or
the like is wiped out by using the check chip 8 such as
a filter paper, thereby picking up substances adhering
to the outer surface onto the check chip 8 such as the
filter paper (S1). Here, the check chip 8 is not limited to
the filter paper, but may also be a piece of cloth.
[0051] Next, the check chip 8 with which the outer sur-
face of the hand baggage or the like has been wiped out
is set on the lift-up/lift-down support device 124 of the
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heater 5. This allows the substances such as drugs,
which have been picked up on the check chip 8, to be
heated (e.g., at about 100 to 300°C) and vaporized (i.
e., evaporated) (S2). This, further, allows the small
amount of sample 7, which has been picked up on the
check chip 8, to be effectively introduced into the mass
spectrometer. At this time, the surrounding air (i.e., car-
rier gas) absorbed from the heater 5 is suppressed down
to a small amount so that the sample gas generated
from the check chip 8 will not be diluted in concentration.
[0052] As illustrated in FIG. 7, the mass analysis of
the sample gas including the drugs vaporized in this way
is executed by the following steps: A first analysis step
S3 of acquiring mass spectrums, a first judgment step
S4 of judging whether or not ions having a first charac-
teristic m/z value are present on the basis of the mass
spectrums acquired at the first analysis step S3, a sec-
ond analysis step S5 of performing a tandem mass
spectroscopy in correspondence with a judgment result
acquired at the first judgment step S4, a second judg-
ment step S6 of judging whether or not ions having a
second characteristic m/z value are present on the basis
of mass spectrums acquired by the tandem mass spec-
troscopy, and a notification step S7 of outputting an
alarm in correspondence with a judgment result ac-
quired at the second judgment step S6. Here, the meas-
urement operation including the step S3 and the step
S4 is referred to as "screening mode", and the meas-
urement operation including the step S5 and the step
S6 is referred to as "detailed-checking mode".
[0053] When performing the detection, at first, at the
step S3, the mass analysis of ions generated from the
sample gas is performed, thereby measuring the mass
spectrums. Moreover, at the step S4, it is judged wheth-
er or not the ions having the first characteristic m/z value
corresponding to ions which result from a special drug,
i.e., the detection target, have been detected. For ex-
ample, if molecules of amphetamine, i.e., a kind of stim-
ulant, are ionized in a positive atmospheric-pressure
chemical ionization mode, pseudo molecule ions
(M+H)+ (M: the sample molecule, H: proton) where the
proton is added to the amphetamine molecule are pro-
duced. Since the m/z value of this pseudo molecule ion
is equal to 136, it is judged at the step S4 whether or not
ions whose m/z value is equal to 136 have been detect-
ed. Here, it is needless to say that the m/z value judged
at the step S4 differs depending on the type of the spe-
cial drug. Also, it is advisable that the presence or ab-
sence of plural different m/z values be judged in corre-
spondence with various types of drugs, stimulants, and
the like.
[0054] It is also advisable that, when the analysis time
at the first analysis step S3 is assumed to be 0. 1 sec-
ond, the measurement at the step S3 be repeated and
the judgment at the step S4 be made on a result ac-
quired by making an integrated calculation of those
measurement results. Making the integrated calculation
averages random noises. This makes it possible to re-

duce a possibility of making an erroneous judgment at
the step S4.
[0055] If, at the step S4, the ions having the first char-
acteristic m/z value set up in advance have been judged
to be present, the tandem mass spectrometry (which,
hereinafter, will be described as "MS-MS") is executed
at the second analysis step S5. The analysis step S5
includes the selection of precursor ions, the dissociation
of the precursor ions, and the mass analysis of fragment
ions. Also, it is advisable that, in order to enhance the
analysis accuracy, a longer time be spent in the step S5
as compared with the step S3.
[0056] The MS-MS measurement at the step S5 al-
lows the acquisition of the mass spectrums which in-
clude ample information about the molecular structures.
The judgment step S6 judges these mass spectrums.
This second judgment step judges whether or not the
ions having the second m/z value characteristic of the
detection target are present. If the ions are present, the
alarm is outputted at the step S7 so as to notify the ions'
presence. Incidentally, when making the judgment at the
step S6, the mass spectrums of the detection target ac-
quired by the tandem mass spectroscopy at the step S5
are utilized as a database. Making reference to this da-
tabase allows the accomplishment of a higher-accuracy
judgment.
[0057] In the case of the hand-baggage checking, it
takes a certain extent of time to terminate the wiping-
out operation using the check chip 8 such as a filter pa-
per, and the setting operation of the check chip 8 onto
the heater 5. An assumption, however, can be made that
no special drug is contained in almost all the pieces of
hand baggage. This, after the setting operation of the
check chip 8 onto the heater 5, permits the detection to
be terminated in about 1 second with the employment
of the screening mode. Accordingly, the employment of
the processing steps illustrated in FIG. 7 permits an av-
erage time needed for the detection to be suppressed
down to about 1 to 2 seconds on each hand-baggage
basis, although, on a rare occasion, it takes a little longer
time to execute the processing steps up to the detailed-
checking mode. Consequently, it becomes possible to
check the pieces of hand baggage at a security gate
without considerably hindering the flow of the pieces of
hand baggage. Also, ultimately, the judgment based on
the tandem mass spectroscopy is made by employing
the detailed-checking mode. This allows the implemen-
tation of a high selectivity and a reduction in the number
of false reports. By the way, since the detailed-checking
mode necessitates the little longer time, the following
measure is preferable: Namely, a signal which is easy
for the operator to recognize, such as lighting up a warn-
ing lump, is outputted at the stage of having transitioned
from the screening mode to the detailed-checking
mode.
[0058] So far, the explanation has been given above
concerning the first embodiment of the sample pick-up
method including the heating method which is the char-
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acteristic of the present invention. Hereinafter, referring
to FIG. 8A to FIG. 21D, the explanation will be given
below regarding the other embodiments of the present
invention.

(Second Embodiment)

[0059] The embodiment illustrated in FIG. 5 is as fol-
lows: The opposed heating plate 102 is configured to be
in the lift-up/lift-down-capable manner. Next, the spac-
ing between the opposed heating plate 102 and the ab-
sorption heating plate 101 is enlarged, then inserting the
check chip 8 into the spacing therebetween. After that,
the spacing is narrowed down to a predetermined spac-
ing, then performing the measurement and the heating.
In substitution for this, the following embodiment is pref-
erable: The spacing between the opposed heating plate
102 and the absorption heating plate 101 is fixed be-
forehand, then inserting the check chip 8 into the clear-
ance therebetween.
[0060] Here, referring to FIGS. 8A and 8B, the expla-
nation will be given below regarding influences exerted
on the measurement by the spacing between the op-
posed heating plate 102 and the absorption heating
plate 101. At first, for the explanation, the following as-
sumption is made: Two types of substances A and B
whose vapor pressures at one and the same tempera-
ture differ from each other are contained in the sample
7 in predetermined amounts respectively, and also the
vapor pressure of the substance A is relatively higher
as compared with that of the substance B. At first, the
explanation will be given below regarding a case where,
as illustrated in FIG. 8A, the spacing between the op-
posed heating plate 102 and the absorption heating
plate 101 is fixed to be d1, and then the check chip 8 is
inserted therein. In this case, FIG. 9A illustrates a time
change in the concentration of the sample gas to be in-
troduced into the ion-source 20 of the mass spectrom-
eter from the heater 5. In FIG. 9A, a point-in-time when
the check chip 8 had been inserted between the absorp-
tion heating plate 101 and the opposed heating plate
102 is defined and represented as 0. Also, the gas con-
centration is illustrated by being normalized using a de-
tection lower-limit value which differs depending on the
substances. The detection lower-limit value, which be-
comes a constant value by this normalization, is indicat-
ed by the dotted line. Also, in the mass spectrometer,
the mass-analysis operation is usually performed by ex-
ecuting a sampling intermittently. Accordingly, points-in-
time of the sampling period are indicated by the one-
point chain lines.
[0061] Generally speaking, if the gas concentration of
a substance to be introduced into the mass spectrome-
ter has continuously exceeded a lower-limit value during
a time-interval longer than a sampling period, the sub-
stance can be detected in any one of the samplings. On
the other hand, if the gas concentration of the substance
has not exceeded the lower-limit value in any one of the

samplings after the introduction of the sample, the sub-
stance cannot be detected. In FIG. 9A, the substance A
corresponds to the former case, and the substance B
corresponds to the latter case. In this way, depending
on differences in the vapor pressures of substances, the
waveforms of time passages in the gas concentrations
differ from each other. The reason for this phenomenon
is as follows: Namely, a substance having a higher vapor
pressure exhibits a higher vaporization rate in the heater
5, thereby generating a high-concentration gas in a
short time. On the other hand, a substance having a low-
er vapor pressure exhibits a lower vaporization rate in
the heater 5, thereby continuing to generate a low-con-
centration gas for a long time.
[0062] Next, the explanation will be given below re-
garding a case where, by lifting up the opposed heating
plate 102, the spacing with the absorption heating plate
101 is narrowed down to d2 as is illustrated in FIG. 8B,
and then the check chip 8 is inserted therein. FIG. 9B
illustrates a time change in this case in the concentration
of the sample gas to be introduced into the ion-source
20 of the mass spectrometer from the heater 5. As com-
pared with the spacing between the absorption heating
plate 101 and the opposed heating plate 102 in the case
of FIG. 9A, the spacing has become narrower. This
causes a speeding-up in the heating speed for the sam-
ple, thus resulting in a situation that, as for both of the
substances A and B, the maximum values of the gas
concentrations have been increased whereas the gen-
eration times have been shortened. In FIG. 9B, howev-
er, the substance B can be detected. As for the sub-
stance A, nevertheless, the vaporization thereof has
been terminated in a time-interval shorter than the sam-
pling period. Accordingly, the substance A may step
aside from the sampling timing, and thus cannot be de-
tected in some cases. Also, the opposed heating plate
102 is in contact with a surface of the check chip 8 to
which the sample 7 does not adhere. It is needless to
say that this condition speeds up the heating speed
most.
[0063] Consequently, in the embodiment illustrated in
FIG. 5, the opposed heating plate 102 is lifted up/lifted
down by the driving device 127 so as to adjust the spac-
ing with the absorption heating plate 101. This makes it
possible to change the heating speed for the sample in
the heater 5. This, further, allows a heating speed pref-
erable for the detection to be easily implemented in ac-
cordance with the vapor pressure of a substance of the
detection target.
[0064] Next, in the embodiment illustrated in FIG. 5,
the explanation will be given below regarding the follow-
ing case: At a point-in-time when the check chip 8 was
inserted into the spacing, the spacing had been in the
state illustrated in FIG. 8A. After that, by lifting up the
opposed heating plate 102 by the driving device 127,
the spacing has fallen into the state illustrated in FIG.
8B. At first, FIG. 10A illustrates the change in the spac-
ing between the absorption heating plate 101 and the
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opposed heating plate 102, and FIG. 10B illustrates a
change in the gas concentration to be introduced into
the mass spectrometer. As is shown from FIGS. 10A
and 10B, at a point-in-time when the spacing was equal
to d1, the substance A had been detected. After that, by
lifting up the opposed heating plate 102 so as to narrow
the spacing down to d2, the substance B having a lower
vapor pressure has been detected. In this way, after the
introduction of the sample, the opposed heating plate
102 is lifted up so as to narrow the spacing, thereby
speeding up the heating speed. Accordingly, even if var-
ious types of substances having different vapor pres-
sures are contained in one and the same sample, exe-
cuting this speeding-up operation makes it possible to
detect these substances easily.

(Third Embodiment)

[0065] FIG. 11 illustrates another embodiment of the
main-body unit of the heater 5 including the absorption
heating plate 101 and the opposed heating plate 102
according to the embodiment in FIG. 5. The present em-
bodiment is as follows: The check chip 8 is fixed by being
sandwiched between the absorption heating plate 101
and the opposed heating plate 102 through the contacts
therewith, then vaporizing the sample 7. Namely, as il-
lustrated in FIG. 11, protrusions 112 in a constant height
are provided along the circumferential portion of the
heating surface of the absorption heating plate 101 ac-
cording to the present embodiment in a direction head-
ing from the center to the circumferential direction. Be-
tween the respective protrusions 112, a groove-shaped
absorption opening 113 is formed which is capable of
absorbing the surrounding atmosphere-gas. The con-
figuration of each absorption opening 113 is no specific
problem, as long as each opening 113 is routed to the
inside of the heating surface of the absorption heating
plate 101 so that the sample gas can be absorbed in a
necessary flow-amount. When the check chip 8 has
been inserted into the lower-surface position of the ab-
sorption heating plate 101, the opposed heating plate
102 is lifted up, thereby bringing the check chip 8 into
contact with the absorption heating plate 101 so as to
be fixed thereon.
[0066] The present embodiment is effective in a case
where the check chip 8 is formed of a soft material and
thus the holding is unstable. Namely, the fixing of prox-
imity to the measurement surface of the check chip 8
allows the sample 7 to be held in a flat and stable state.
This makes it possible to stabilize the vaporization and
to execute the mass analysis without measurement var-
iations. Also, the heating surface of the opposed heating
plate 102 is formed into a concave configuration, then
adjusting the spacing with the absorption heating plate
101. This makes it possible to adjust the heating speed
into a slowed-down value.

(Fourth Embodiment)

[0067] FIG. 12 and FIG. 13 illustrate an embodiment
of a holding equipment of the check chip 8. The present
embodiment is a check-chip holding equipment which
is preferable for the case where the check chip 8 formed
of a soft material is heated by the heater 5 of the em-
bodiment in FIG. 5. The check-chip holding equipment
134 is configured by connecting an upper holding equip-
ment 135 and a lower holding equipment 136 by using
a hinge 140. Circle-shaped apertures 137 and 138
whose diameters are larger than those of the absorption
heating plate 101 and the opposed heating plate 102
are formed in the central portions of the upper holding
equipment 135 and the lower holding equipment 136. A
ring protrusion 139 is formed along the circumferential
edge portion of this aperture 137 such that, when the
upper holding equipment 135 and the lower holding
equipment 136 are folded using the hinge 140, the outer
circumference of the ring protrusion 139 will be inserted
into the inside of the aperture 138 of the lower holding
equipment 136 with a constant clearance left. The
check-chip holding equipment 134 is formed of a mate-
rial which is repeatedly usable, heat-resistant, and ex-
erts an appropriate friction onto the transportation belts
123a and 123b in FIG. 5. The diameters of the apertures
137 and 138 are designed to an extent which prevents
the upper holding equipment 135 and the lower holding
equipment 136 from being heated too much by the ab-
sorption heating plate 101 and the opposed heating
plate 102. Incidentally, the configurations of the aper-
tures 137 and 138 may be either the circular shape or
square shape, depending on those of the absorption
heating plate 101 and the opposed heating plate 102.
[0068] The check-chip holding equipment 134 of the
present embodiment has been configured in this way.
Here, assume that the check chip 8 of a soft material is
placed on board the lower holding equipment 136 with
the surface to which the sample 7 adheres directed up-
wards, and that the upper holding equipment 135 is fold-
ed. As a result of this, on account of the above-described
configuration, the check chip 8 is sandwiched by the ring
protrusion 139 and the aperture 138 of the lower holding
equipment 136. This smoothes out wrinkles of the check
chip 8 formed at the time of the sample wiping-out or the
like. As a consequence, it becomes possible to control
the clearance between the absorption heating plate 101
and the opposed heating plate 102 and the spacing with
the check chip 8, thereby allowing the execution of a
stable and high-accuracy measurement. Also, it be-
comes possible to prevent an increase in contaminants
caused by rubbing the periphery. Additionally, although
the case has been given where the ring protrusion 139
is formed along the entire circumference of the aperture
137, it is also advisable that protrusions be provided
along the circumferential edge portions of the aperture
137 and the aperture 138 in substitution for the ring pro-
trusion 139. Also, it is advisable that the check chip 8
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be smoothed out by providing protrusions on the op-
posed-side surfaces of the upper holding equipment
135 and the lower holding equipment 136.

(Fifth Embodiment)

[0069] FIG. 14 illustrates, by a perspective view, the
entire configuration of another embodiment of the heat-
er 5 according to the present invention. The present em-
bodiment is a one implemented by changing, to a rota-
tion system, the transportation device 109 of the check
chip 8 in the heater 5 illustrated in FIG. 5. Namely, a
rotation plate 142 is selected as the transportation me-
dium in substitution for the transportation belts 123a and
123b. The rotation plate 142 is rotation-driven by a mo-
tor 141. The driving control over the motor 141 allows
the check chip 8 to be transported from the set position
to the position of the check-chip collection box 131 via
the clearance between the absorption heating plate 101
and the opposed heating plate 102. If this transportation
operation is performed intermittently to make the trans-
portation pitch constant in advance, similarly with the
operation described earlier, setting the check chips 8
one after another makes it possible to perform the meas-
urement continuously, and to eject the check chips 8
whose measurements have been terminated into the
check-chip collection box 131. Incidentally, although not
illustrated in the same drawing, an aperture whose di-
ameter is larger than the outer diameters of the absorp-
tion heating plate 101 and the opposed heating plate
102 is provided in a location on the rotation plate 142
on which the check chip 8 is placed on board. The op-
posed heating plate 102 is lifted up/lifted down, thereby
making adjustable the spacing with the absorption heat-
ing plate 101.
[0070] According to the first to fifth embodiments of
the heater 5 explained so far, the absorption heating
plate 101 and the opposed heating plate 102 are op-
posed to each other with a clearance formed therebe-
tween. Then, the check chip 8, i.e., a target to be heated,
is inserted therebetween so as to heat and vaporize the
sample 7. Accordingly, the heater 5 is applicable to a
check chip 8 which has no ventilation property. Also, the
sample gas is absorbed therein in such a manner that
the air introduced by a negative pressure of the ion-
source 20 via the clearance between the absorption
heating plate 101 and the opposed heating plate 102 is
used as the carrier gas. Consequently, the gas flow of
the sample gas is stabilized immediately after the check
chip 8 has been inserted into the clearance between the
absorption heating plate 101 and the opposed heating
plate 102. This makes it possible to enhance the relia-
bility of the detection. Also, even if plural substances
having different vapor pressures are contained in the
sample 7, it is possible to detect these substances eas-
ily. Furthermore, the check chips 8 are automatically
transported into the clearance between the absorption
heating plate 101 and the opposed heating plate 102,

which allows an enhancement in the throughput. Simul-
taneously, waiting for the collection of the terminated
check chips 8 is unnecessary, which allows an enhance-
ment in the operation efficiency.
[0071] Incidentally, in the first to fifth embodiments,
the explanation has been given concerning the case
where the sample gas vaporized by heating the check
chip 8 onto which the sample 7 has been wiped out is
inserted into the ion-source 20 of the mass spectrome-
ter. However, the sample pick-up method of the present
invention is not limited thereto, but can employ the fol-
lowing embodiments described below:

(Sixth Embodiment)

[0072] FIG. 15 illustrates another embodiment of the
sample pick-up method of the present invention. The
present embodiment differs from the previously-de-
scribed pick-up method in a point that, in substitution for
the heater 5 of the embodiment in FIG. 1, a hose con-
nector 6 is mounted on the sample-gas introduction pipe
21, and an absorption hose 7 is connected to this hose
connector 6, and an absorption probe 8 for picking up
the sample gas is mounted on this absorption hose 7.
Namely, the present embodiment is a one where, in sub-
stitution for the system of picking up the sample by wip-
ing out the outer surface or the like of a check target with
the check chip 8 such as a filter paper, the sample is
directly absorbed from the outer surface or the like of
the check target so as to be supplied into the mass spec-
trometer.
[0073] As concrete examples of the absorption probe
8, examples illustrated in FIGS. 16A and 16B, FIG. 17,
and FIG. 18 can be employed. The absorption probe 8
illustrated in FIG. 16A is a vibrator-type absorption
probe, which is configured as follows: A vibration gen-
erator 53 is provided inside a housing 52 whose front-
end portion is tapered down. Moreover, a contact vibra-
tor 55 is mounted on the vibration generator 53 via an
elastic member 54 such as a spring in a step-back/step-
forth-fully-capable manner in the direction of the hous-
ing 52. Also, as illustrated in FIG 16B, slits 56 capable
of absorbing the air are formed around the circumferen-
tial surface of the tapered-down portion at the front end
of the housing 52.
[0074] On account of this configuration, if the vibration
generator 53 is driven to bring the contact vibrator 55
directly into contact with the outer surface of the check
target 57, substances adhering to the outer surface of
the check target 57 are liberated by the vibration, then
being absorbed into the absorption probe 8 by accom-
panying an absorption gas flow 58. The sample gas ab-
sorbed into the absorption probe 8 is introduced into the
mass spectrometer via the absorption hose 7 and the
sample-gas introduction pipe 21. Additionally, apertures
of the slits 56 are determined so that the absorption air
flow will occur which is of an extent allowing the liberated
substances to be accompanied by the absorption air.

23 24



EP 1 464 943 A2

14

5

10

15

20

25

30

35

40

45

50

55

[0075] Meanwhile, the absorption probe 8 illustrated
in FIG. 17 is a heating-type absorption probe where, in
substitution for the vibration generator 53 and the con-
tact vibrator 55 in FIG. 16A, a heater 63 is provided at
the front-end portion of the inside of a housing 62. This
absorption probe is configured such that heat wave 64
from the heater 63 makes it possible to heat the surface
of the check target 57. Also, an electric thermal wire for
heating the inner surface is wound around the housing
62. On account of this configuration, according to the
absorption probe 8 in FIG. 17, the substances adhering
to the surface of the check target 57 are evaporated by
the heat (e.g., about 80 to 100°C) so as to be absorbed
into the absorption probe 8, then being introduced into
the mass spectrometer.
[0076] Also, the absorption probe 8 illustrated in FIG.
18 is a light-heating-type absorption probe where, in
substitution for the heater 63 in FIG. 17, the surface of
the check target 57 is heated by irradiating the surface
with light 64, such as laser light, with the use of an optical
fiber 72. In the drawing, a reference numeral 73 denotes
a support member for supporting the optical fiber 72,
and configuration components to which the same refer-
ence numerals as the ones in FIG. 17 are attached have
the same function configurations. On account of this
configuration, according to the absorption probe 8 in
FIG. 18, similarly with the case in FIG. 17, the substanc-
es adhering to the surface of the check target 57 are
evaporated by the heat, and the vapors are introduced
into the mass spectrometer.
[0077] FIG. 19 illustrates a modified embodiment of
the pick-up method in FIG. 16A where the adhering sub-
stances to the check-target surface are picked up by uti-
lizing the vibration. The present embodiment is config-
ured as follows: A vibration plate 76, which is driven by
a not-illustrated vibration generator, is provided be-
tween belt conveyors of a hand-baggage transportation
bench 75 including two sheets of transportation belts 74.
Moreover, using this vibration plate 76, the check target
57 as a whole is vibrated in an up-and-down direction
77, thereby, by this vibration, liberating the substances
adhering to the surface of the check target 57. The ab-
sorption probe 8 in this case may be a mere cylinder.

(Seventh Embodiment)

[0078] According to the pick-up methods of directly
absorbing the sample gas into the ion-source 20 by us-
ing the absorption probe 8 illustrated in FIG. 15 to FIG.
19, there exists the following problem: Namely, between
the case where the detection is terminated with the high-
speed screening mode alone and the skeptical case
where the detection must be executed up to the de-
tailed-checking mode, the times needed for the detec-
tion differ from each other. Consequently, when detect-
ing the check target while displacing the check target by
the hand-baggage transportation bench as is illustrated
in FIG. 19, executing the following control is preferable

by operating the transportation device of the hand-bag-
gage transportation bench and the detection device
thereof in a mutually-interconnected manner:
Namely, at the time of the screening mode, the trans-
portation is performed at a constant speed. Meanwhile,
when performing the detection with several seconds
spent thereon after the screening mode has been
switched to the detailed-checking mode, the transpor-
tation speed is slowed down.

(Eighth Embodiment)

[0079] Also, according to the pick-up methods of di-
rectly absorbing the sample gas into the ion-source 20
by using the absorption probe 8 illustrated in FIG. 15 to
FIG. 19, there exists the following problem:
Namely, when absorbing, by the absorption probe 8, the
sample gas picked up from the check target on the
check bench transported at a constant speed, if the dis-
tance ranging from the absorption probe 8 to the mass
spectrometer becomes long, it takes the absorbed sam-
ple gas a time to reach the ion-source 20 via the absorp-
tion hose 7. This condition lowers the detection speed,
thereby causing a traffic congestion of the plural pieces
of baggage on the check bench. Also, if the check target
is a freight container, a vehicle, or the like which is lo-
cated outdoors, the detection by the mass spectrometer
cannot easily be performed.
[0080] FIG. 20 illustrates an embodiment of a porta-
ble-type absorption probe 9 which is preferable for the
cases as described above. As is illustrated in the draw-
ing, the portable-type absorption probe 9 is formed by
including a case 81 and a cylinder-shaped absorption
nozzle 85 mounted on a forward wall of the case 81.
Here, the case 81 stores therein an absorption fan 82,
a motor 83 for driving this fan 82, and a battery 84 as
the power-supply. Moreover, an absorption opening 86
is provided in the forward wall of the case 81 on which
the absorption nozzle 85 is mounted, and an exhaust
opening 87 is provided in a backward wall of the case
81. Also, a handle 88 is provided on the upper portion
of the case 81.
[0081] Meanwhile, a filter set-up unit for setting up a
sample pick-up cassette filter 91 is provided on a con-
nection unit between the absorption nozzle 85 and the
case 81. As illustrated in FIG. 21C, the cassette filter 91
is configured to include a grasp unit 90 which is provided
at a circumferential edge of a ring-shaped frame 89 of
the filter 91. Here, an aperture circle positioned at the
inner side of the frame 89 is formed in a manner of being
decentered in a direction moving away from the grasp
unit 90. The filter 91 is set up in such a manner that this
aperture circle is filled. Various types of filter materials,
such as a filter paper, can be used as the filter 91. In the
filter set-up unit, as illustrated in FIG. 21B, a slit whose
width is equal to the thickness of the cassette filter 91
is formed along a half circumference of the outer circum-
ferential wall of the absorption nozzle 85. The cassette
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filter 91 is formed in an insertion/extraction-capable
manner into/from this slit. As illustrated in FIG. 21A, the
cassette filter 91 is held by a filter seat 92.
[0082] On the side closer to the front end of the ab-
sorption nozzle 85 than the filter set-up unit, a disc-
shaped support board 93 is fixed on the inner wall of the
absorption nozzle 85. A support rod 94 is provided by
being extended from the central portion of the support
board 93 toward the front-end direction of the absorption
nozzle 85. Moreover, as illustrated in FIG. 21D, plural
apertures 95 through which the sample gas flows are
provided by being punched into the support board 93.
Also, a heater 96, which is mounted at the front end of
the support rod 94, is connected to the battery 84 via a
not-illustrated switch. Also, the heater 96 is provided in
a state of being positioned on a somewhat inner side
than the front-end portion 97 of the absorption nozzle
85.
[0083] On account of this configuration, if the unused
cassette filter 91 is inserted and set up into the filter set-
up unit and if the heater 96 is switched ON and also the
absorption fan 82 is rotated, the surrounding air is ab-
sorbed from the front-end portion of the absorption noz-
zle 85. At this time, if the front-end portion of the absorp-
tion nozzle 85 is brought closer to or brought into contact
with the surface of a check target, the surface of the
check target is heated by the heater 96. As a result, sub-
stances adhering to the surface of the check target are
evaporated, then being absorbed together with the sur-
rounding air. Next, the absorbed substances' vapors in
the air are condensated at the filter 91, thereby being
colleted. Namely, if a special drug had adhered to the
surface of the check target, the vapors can be collected
by being condensated at the filter 91.
[0084] In this way, the cassette filter 91 on which the
sample has been colleted is set on the heater 5 illustrat-
ed in FIG. 5 or FIG. 14. This allows the detection of a
special drug to be executed even if the mass spectrom-
eter and the check target are set apart in space, or are
set apart in time.
[0085] Here, just as the absorption probe 8 illustrated
in FIG. 16A or FIG. 18, the portable-type absorption
probe 9 in FIG. 20 can also be configured by combining
the vibration generator, the vibrator, the optical fiber, and
the like. Also, similarly, the absorption nozzle 85 can be
configured as a double-layered cylinder where the air is
injected from the inner cylinder so as to liberate adhering
substances, and where the adhering substances are ab-
sorbed from the outer cylinder.
[0086] Also, in any one of the above-described em-
bodiments, the explanation has been given concerning
the example where the ion-trap mass spectrometer is
applied as the mass spectrometer. However, it is need-
less to say that, when the present invention such as the
absorption probe associated with the sample pick-up is
applied to the embodiments, the mass spectrometer is
not limited to the ion-trap mass spectrometer, but the
conventional publicly-known mass spectrometers are

applicable. For example, as is disclosed in JP-A-
2001-093461, the mass spectrometer of the following
so-called reverse-flow system is applicable: Namely, the
introduction direction of a sample into a corona dis-
charge region and the direction in which ions are ex-
tracted by the corona discharge are substantially op-
posed to each other, thereby enhancing the production
efficiency of the ions.
[0087] As having been described so far, the special
drug detection method and detection device of the
present invention allow a sample pick-up to be easily
performed from various types of check targets, and
make it possible to shorten the pick-up time and the
checking time.
[0088] Also, the special drug pick-up device of the
present invention allows the sample pick-up to be easily
performed from the various types of check targets, and
makes it possible to shorten the pick-up time.
[0089] It should be further understood by those skilled
in the art that although the foregoing description has
been made on embodiments of the invention, the inven-
tion is not limited thereto and various changes and mod-
ifications may be made without departing from the spirit
of the invention and the scope of the appended claims.

Claims

1. A special drug detection method, comprising:

a step (S2) of heating a check chip (8) to which
a sample (7) picked up from a check target ad-
heres,
a step of absorbing, as a sample gas, a gas
generated from said heated check chip (8),
a step of ionizing said absorbed sample gas,
a first analysis step (S3) of analyzing masses
of ions of said ionized sample gas thereby to
acquire mass spectrums thereof,
a first judgment step (S4) of judging whether or
not ions having a first characteristic m/z value
are present on the basis of said mass spec-
trums acquired at said first analysis step(S3),
a second analysis step (S5) of performing a tan-
dem mass spectrometry in correspondence
with a judgment result acquired at said first
judgment step (S4), and
a second judgment step (S6) of judging wheth-
er or not ions having a second characteristic m/
z value are present on the basis of mass spec-
trums acquired by said tandem mass spectrom-
etry.

2. The special drug detection method according to
Claim 1, further comprising a step (7) of outputting
a judgment result in correspondence therewith, said
judgment result being acquired at said second judg-
ment step (S6).
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3. The special drug detection method according to
Claim 2, wherein said judgment-result outputting
step (7) is a notification step of issuing an alarm.

4. The special drug detection method according to
Claim 1, wherein said check-chip heating step (S2)
is a step of heating said check chip (8) by introduc-
ing said check chip (8) into vaporization means (5),
said sample gas generated from said heated check
chip (8) being guided to said first analysis step (S3)
by absorbing, as a carrier gas, the surrounding air
from said vaporization means (5).

5. A special drug detection method, comprising:

a step (S2) of heating a check chip (8) by intro-
ducing said check chip (8) into vaporization
means (5), a sample (7) picked up from a check
target adhering to said check chip (8),
a step of absorbing a sample gas with the sur-
rounding air absorbed as a carrier gas from said
vaporization means (5), said sample gas being
generated from said heated check chip (8),
a step of ionizing said absorbed sample gas,
a step (S3) of analyzing masses of ions of said
ionized sample gas thereby to acquire mass
spectrums thereof,
a step (S4) of judging the presence or absence
of ions having a specific m/z value on the basis
of said acquired mass spectrums, and
a step (7) of outputting the judgment result.

6. The special drug detection method according to
Claim 4 or 5, wherein said vaporization means (5)
includes two sheets of heating plates (101, 102)
which are opposedly located with a certain spacing
apart, said heating step (S2) heating said check
chip (8) by inserting said check chip (8) between
said two sheets of heating plates (101, 102).

7. A special drug detection method, comprising:

a step (S1) of applying a vibration to a check
target,
a step of absorbing, as a sample gas, the air on
surface of or in proximity to said check target,
a step of ionizing said absorbed sample gas,
a first analysis step (S3) of analyzing masses
of ions of said ionized sample gas thereby to
acquire mass spectrums thereof,
a first judgment step (S4) of judging whether or
not ions having a first characteristic m/z value
are present on the basis of said mass spec-
trums acquired at said first analysis step(S3),
a second analysis step (S5) of performing a tan-
dem mass spectrometry in correspondence
with a judgment result acquired at said first
judgment step (S4), and

a second judgment step (S6) of judging wheth-
er or not ions having a second characteristic m/
z value are present on the basis of mass spec-
trums acquired by said tandem mass spectrom-
etry.

8. A special drug detection method, comprising:

a step (S1) of injecting the air onto surface of
or proximity to a check target,
a step of absorbing, as a sample gas, the air on
said surface of or in said proximity to said check
target,
a step of ionizing said absorbed sample gas,
a first analysis step (S3) of analyzing masses
of ions of said ionized sample gas thereby to
acquire mass spectrums thereof,
a first judgment step (S4) of judging whether or
not ions having a first characteristic m/z value
are present on the basis of said mass spec-
trums acquired at said first analysis step(S3),
a second analysis step (S5) of performing a tan-
dem mass spectrometry in correspondence
with a judgment result acquired at said first
judgment step (S4), and
a second judgment step (S6) of judging wheth-
er or not ions having a second characteristic m/
z value are present on the basis of mass spec-
trums acquired by said tandem mass spectrom-
etry.

9. A special drug detection method, comprising:

a step (S1) of locally heating surface of or prox-
imity to a check target,
a step of absorbing, as a sample gas, the air on
said surface of or in said proximity to said check
target,
a step of ionizing said absorbed sample gas,
a first analysis step (S3) of analyzing masses
of ions of said ionized sample gas thereby to
acquire mass spectrums thereof,
a first judgment step (S4) of judging whether or
not ions having a first characteristic m/z value
are present on the basis of said mass spec-
trums acquired at said first analysis step(S3),
a second analysis step (S5) of performing a tan-
dem mass spectrometry in correspondence
with a judgment result acquired at said first
judgment step (S4), and
a second judgment step (S6) of judging wheth-
er or not ions having a second characteristic m/
z value are present on the basis of mass spec-
trums acquired by said tandem mass spectrom-
etry.

10. A special drug pick-up device, comprising:
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a case (81) for storing an absorption fan (82),
a driving source (83) for driving said absorption
fan (82), and a power-supply (84),
an absorption nozzle (85) mounted forward of
said case (81) and including therein sample
pick-up means of vibration, air-injection, or
heating, and
a sample pick-up filter (91) which is located be-
tween said case (81) and said absorption noz-
zle (85) in an insertion/extraction-capable man-
ner, and to which a sample (7) absorbed by said
absorption nozzle (85) adheres.

11. The special drug pick-up device according to Claim
10, wherein a filter set-up unit of said filter (91) is
provided on a connection unit between said absorp-
tion nozzle (85) and said case (81), and said filter
(91) is configured to include a grasp unit (90) which
is provided at a circumferential edge of a ring-
shaped frame (89), an aperture portion positioned
at the inner side of said frame (89) being formed in
a manner of being decentered in a direction moving
away from said grasp unit (90), said filter (91) being
set up in such a manner that this aperture portion
is filled.

12. The special drug pick-up device according to Claim
11, wherein, in said filter set-up unit, a slit whose
width is equal to the thickness of said filter (91) is
formed along a half circumference of the outer cir-
cumferential wall of said absorption nozzle (85),
said filter (91) being formed in an insertion/extrac-
tion-capable manner into/from said slit.

13. A special drug detection device, comprising:

a heater (5) for heating a check chip (8) by in-
serting said check chip (8) between heating
plates (101, 102), a sample (7) picked up from
a check target adhering to said check chip (8),
said heating plates (101, 102) being displace-
able in an up-and-down direction,
an aperture portion provided in said heater (5)
for inserting said check chip (8) therein,
ionization means (46) including an ion-source
(20) continuously-communicated to said heater
(5), and absorbing a sample gas from said heat-
er (5) so as to ionize said sample gas,
a mass spectrometer (6) for analyzing masses
of ions of said sample gas ionized by said ion-
ization means (46),
a main body (1) including said heater (5), said
aperture portion, said ionization means (46),
and said mass spectrometer (6),
data processing means (2) for judging the pres-
ence or absence of ions having a specific m/z
value on the basis of mass spectrums of said
sample gas analyzed by said mass spectrom-

eter (6),
output means for outputting the judgment re-
sult,
display means (3) for displaying said judgment
result, and
transportation means (4) for transporting said
main body (1), said data processing means (2),
and said output means.

14. A special drug detection device, comprising:

an absorption probe (8) for absorbing, as a
sample gas, the air on surface of or in proximity
to a check target,
a vibration applier (53) provided integrally with
said absorption probe (8) for applying a vibra-
tion to said check target,
ionization means (46) for absorbing said sam-
ple gas from said absorption probe (8) so as to
ionize said sample gas,
a mass spectrometer (6) for analyzing masses
of ions of said sample gas ionized by said ion-
ization means (46),
a main body (1) including said absorption probe
(8), said vibration applier (53), said ionization
means (46), and said mass spectrometer (6),
data processing means (2) for judging the pres-
ence or absence of ions having a specific m/z
value on the basis of mass spectrums of said
sample gas analyzed by said mass spectrom-
eter (6),
output means for outputting the judgment re-
sult,
display means (3) for displaying said judgment
result, and
transportation means (4) for transporting said
main body (1), said data processing means (2),
and said output means.

15. A special drug detection device, comprising:

an absorption probe (8) for absorbing, as a
sample gas, the air on surface of or in proximity
to a check target,
a jet nozzle provided integrally with said ab-
sorption probe (8) for jetting the air onto said
surface of or said proximity to said check target,
ionization means (46) including an ion-source
(20) continuously-communicated to said ab-
sorption probe (8), and ionizing said absorbed
sample gas,
a mass spectrometer (6) for analyzing masses
of ions of said sample gas ionized by said ion-
ization means (46),
a main body (1) including said absorption probe
(8), said jet nozzle, said ionization means (46),
and said mass spectrometer (6),
data processing means (2) for judging the pres-
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ence or absence of ions having a specific m/z
value on the basis of mass spectrums of said
sample gas analyzed by said mass spectrom-
eter (6),
output means for outputting the judgment re-
sult,
display means (3) for displaying said judgment
result, and
transportation means (4) for transporting said
main body (1), said data processing means (2),
and said output means.

16. A special drug detection device, comprising:

an absorption probe (8) for absorbing, as a
sample gas, the air on surface of or in proximity
to a check target,
heating means (63) provided integrally with
said absorption probe (8) for locally heating
said surface of or said proximity to said check
target,
ionization means (46) including an ion-source
(20) continuously-communicated to said ab-
sorption probe (8), and ionizing said absorbed
sample gas,
a mass spectrometer (6) for analyzing masses
of ions of said sample gas ionized by said ion-
ization means (46),
a main body (1) including said absorption probe
(8), said ionization means (46), and said mass
spectrometer (6),
data processing means (2) for judging the pres-
ence or absence of ions having a specific m/z
value on the basis of mass spectrums of said
sample gas analyzed by said mass spectrom-
eter (6),
output means for outputting the judgment re-
sult,
display means (3) for displaying said judgment
result, and
transportation means (4) for transporting said
main body (1), said data processing means (2),
and said output means.
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