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(57) ABSTRACT 
This invention provides a device for analyzing a Sample 
which is capable of performing rapid and precise analysis of 
a Small amount of Sample, and whose gradient in a measur 
ing apparatus is not limited. This device comprises approxi 
mately a rectangular plate shaped body comprising a base 
member made of resin and a transparent covering. A first 
depressed cylindrical concave portion is formed in the upper 
Surface of the base member, and a groove is formed in 
communication with the first depressed cylindrical concave 
portion, the groove extending to the end of the protrusion 
portion 5c, and a Second depressed cylindrical concave 
portion which is Smaller than the first depressed cylindrical 
concave portion is formed in a certain position in the groove, 
the end of the groove opening to the outside at the end of the 
protrusion portion 5c. Then, the transparent covering is 
placed over the upper Surface of the base member and then 
integrated together. As a result, the first depressed cylindri 
cal concave portion, the groove, the Second depressed cylin 
drical concave portion, and the opening at the end of the 
groove are formed into a Suction pressure generating cham 
ber, a drawing channel, an analytical Section, and an opening 
for drawing a Sample, respectively. 
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DEVICE AND METHOD FOR ANALYIZING A 
SAMPLE 

0001. This application is a continuation of pending appli 
cation Ser. No. 09/655,074, filed Sep. 5, 2000, which is a 
continuation of application Ser. No. 09/255.253, filed Feb. 
22, 1999 which is a continuation of application Ser. No. 
08/847,745, filed Apr. 22, 1997, which application are 
incorporated herein by reference. 

FIELD OF THE INVENTION 

0002 This invention relates to devices for analyzing 
Samples Such as body fluids, to methods for analyzing 
Samples by using Such devices, and to apparatuses for 
analyzing Samples using Such devices. 

BACKGROUND OF THE INVENTION 

0003. There are various types of samples in the field of 
analytical chemistry, and particularly in the medical field, 
body fluids Such as blood, urine, Spinal fluid, Saliva and the 
like, are important objects for analysis. There are needs for 
analyzing Such Samples in large amount and collectively. 
0004. In order to meet such needs, a device for analyzing 
a Sample having a reagent film previously impregnated with 
a reagent, which is Stuck on a Strip, had been developed and 
practically used. In Such a device, the reagent film is 
Supplied with a Sample Such as blood, where a component in 
the sample is reacted with the reagent to generate a pigment, 
whereby a color is developed in the reagent film, and the 
color is analyzed by using Such a device, operations for 
preparing a reagent and reacting the reagent with a compo 
nent in the Sample can be simplified, thereby the whole 
proceSS for analyzing a Sample becomes a routine exercise. 
0005. In such a device, examples of methods for supply 
ing the reagent film with a Sample include, methods utilizing 
capillarity, Spotting, dipping, and the like. Among these 
methods, methods utilizing capillarity have been most com 
monly used. Because it is required to intercept external light 
during optical measuring, it is necessary that a Sample 
Supplying portion and an analytical Section should be posi 
tioned away from each other when the device is Set in an 
optical measuring apparatus. Accordingly, a Sample is 
required to be transferred in the device, therefore capillarity 
is utilized as a means for transferring the Sample. Examples 
of devices utilizing capillarity are those disclosed in Japa 
nese Patent Application Laid-open No. Hei 4-188065 or in 
Japanese Patent Application Laid-open No. Sho 57-132900. 
0006 FIG. 22 shows a device for analyzing a sample 
utilizing capillarity. AS shown in the drawing, the device 
comprises a triangular shaped Sampling point 42 protruding 
from an approximately center portion of the front face 44 of 
a transparent base member 47 made of acrylic resin, a 
groove 46 extending from the Sampling point 42 toward the 
back portion of the base member 47, and a slot 45 formed 
as an extension of the groove. Furthermore, a reagent film 48 
is stuck on the upper face of the base member 47 on the side 
of the front face 44, so that it may cover over the groove 46. 
The structure of the reagent film 48 is determined as 
appropriate depending upon the type of a Sample. For 
example, when analyzing plasma components of blood, a 
reagent film having a laminated Structure comprising a 
filtration layer, a reagent layer, a transparent protective layer, 
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and an opaque protective layer, which are laminated in this 
order from the bottom, in which an observation window 50 
is formed for entering light in an approximately center 
portion of the opaque protective layer, is used. 
0007. A sample may be analyzed by using such a device 
as in the following Steps. First, a drop of blood is obtained 
from a Subject and brought into contact with the Sampling 
point 42. Then, the blood is introduced into the groove 46 by 
capillarity and the whole groove is filled with the blood. 
When the blood permeates into the reagent film 48 covering 
over the upper portion of the groove 46, erythrocytes are first 
removed by the filtration layer, and plasma components 
reach the reagent layer, where a pigment is generated 
through a reaction between a reagent in the reagent layer and 
a component in the plasma, whereby a color is developed in 
the reagent layer. In this State, the device is Set in an optical 
measuring apparatus Such as a densitometer, where the color 
developed in the reagent layer may be measured by irradi 
ating light from the observation window 50. 
0008 However, there are problems as described below in 
using a device utilizing capillarity. 
0009 First, because a capillary channel is required to be 
continuously filled with a Sample in order to cause capillar 
ity, an amount of a Sample more than required for analysis 
is needed. In addition, it takes Some time to introduce a 
Sample by capillarity, So that measuring cannot be performed 
quickly. Furthermore, in body fluids Such as blood, there are 
differences among individuals in properties Such as Viscos 
ity, which affect capillarity, therefore the time period 
required for introducing a Sample into the analytical part or 
the like cannot be fixed. As a result, it is difficult to fix a time 
period required for analysis, Such as time for reaction with 
a reagent. Accordingly, there is a possibility that an error 
might be caused in analysis results. Furthermore, Since the 
drawing force by capillarity is very weak, it is easily affected 
by gravitational force. Therefore, when introducing a 
Sample, the gradient of the device should be restricted, and 
the Structure of an optical measuring apparatus should also 
be limited. Furthermore, the sample Supplying portion and 
the analytical Section cannot be positioned apart from each 
other because of the weakness of the drawing force of 
capillarity, So that possibilities of contamination during an 
introduction of a Sample or influence of external light cannot 
be completely eliminated in an optical measuring apparatus. 

0010. On the other hand, the spotting method has a 
disadvantage in that when using blood as the Sample, the 
Sampling spot is limited to a fingertip, and Sampling from an 
ear or the abdomen is difficult. 

SUMMARY OF THE INVENTION 

0011. The present invention has been developed in view 
of the above mentioned background, and an object of the 
invention is to provide a device capable of performing a 
rapid and precise analysis of a Small amount of a Sample, a 
method for analyzing a Sample using Such a device, and an 
apparatus for analyzing a Sample using Such a device. 

0012. In order to solve the above-mentioned problems, 
the present invention provides a device for analyzing a 
Sample comprising a Suction preSSure generating means, a 
drawing channel in communication with the Suction preSSure 
generating means, an analytical Section formed in a certain 
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position in the drawing channel, and an opening formed at 
the end of the drawing channel, wherein a Sample is intro 
duced from the opening and then drawn into the analytical 
Section through the drawing channel by the Suction preSSure 
developed by the Suction pressure generating means. 
0013. Accordingly, in the device of the present invention, 
a Sample is drawn forcefully by utilizing Suction pressure in 
place of capillarity as used in a conventional device. That is, 
a Suction preSSure is developed by the Suction pressure 
generating means, a Sample is introduced into the opening 
by the Suction pressure, then the Sample is drawn by the 
Suction pressure through the drawing channels into the 
analytical Section, where the Sample is analyzed by an 
optical means, an electrochemical means, or the like. Thus, 
by using a Suction pressure to draw a Sample forcefully, it is 
ensured that a Small amount of a Sample is introduced into 
the analytical Section. In addition, the time period required 
for introducing the Sample can be fixed to a certain short 
time, irrespective of the properties of the Sample Such as 
Viscosity. Accordingly, for example, when analyzing a 
Sample by using a reagent, the time period for reaction 
between a component in a Sample and a reagent can be fixed. 
In addition, by drawing a Sample forcefully, for example, the 
amount of a Sample which is reacted with a reagent can be 
constantly fixed. Accordingly, errors which might be caused 
in analysis results can be prevented. 
0.014 Furthermore, since a sample is drawn forcefully in 
the device of the present invention, it is not necessary to 
limit the distance between the Sample Supplying portion and 
the analytical Section. Therefore, in the device of the present 
invention, the distance between the Sample Supplying por 
tion and the analytical Section can be longer than in a device 
utilizing capillarity. Accordingly, influence of external light 
can be eliminated in an optical measuring apparatus. There 
fore, by using the device of the present invention, a Small 
amount of a Sample can be analyzed rapidly and precisely. 
Furthermore, because the Sample is drawn forcefully, the 
influence of gravitational force can be nearly ignored. 
0.015. In the present invention, by "suction pressure” is 
understood a pressure for drawing a Sample, which is usually 
a negative preSSure. 
0016 A sample used in the present invention is not 
particularly limited as long as it can be Sucked, and liquids, 
Sols, or the like are included in the examples. Furthermore, 
examples of a Sample which may be analyzed in the present 
invention include, whole blood, urine, Spinal fluid, blood 
plasma, Serum, Saliva, or the like. 
0017 Method for analyzing a sample using the device of 
the present invention are not particularly restricted. For 
example, an optical means, an electrochemical means or the 
like can be applied in Such methods. 
0.018 When optical measuring means is applied, either a 
reagent which reacts with a component in a Sample to 
generate a pigment, or a reagent which reacts with a com 
ponent in a Sample to represent a color in itself is generally 
used. However, there are Some cases in which an analysis 
may be conducted by using only light transmissivity or light 
reflectance and without using a reagent. One example of 
Such a case is when analyzing a hematocrit value of blood. 
Furthermore, instead of measuring transmitted light, other 
optical means Such as measuring reflected light, fluores 
cence or the like may also be applied. 
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0019. When electrochemical means is applied, a change 
in electric current or in electric potential caused by the 
oxidation-reduction reaction of the Sample may be usually 
measured, and a reagent which causes an oxidation-reduc 
tion reaction when reacted with a component in a Sample is 
normally used in Such a measurement. 
0020. The reagent used in the present invention may be 
either a dry-type or wet-type reagent. Furthermore, in a 
device for simultaneous analysis of multiple items (herein 
after referred to as “multiple analysis”) as described later, 
various types of reagents may be usually used depending 
upon the number of items to be analyzed. 
0021. It is preferable that the device of the present 
invention comprises a plurality of drawing channels, in each 
of which an analytical Section is formed in a certain position, 
the ends of the drawing channels merging and forming one 
opening. By using a device having Such a structure, Simul 
taneous analysis of multiple items, namely multiple analysis, 
can be achieved. Such a device is referred to as a device for 
multiple analysis. 

0022. Although suction pressure is utilized for drawing a 
Sample forcefully in the present invention, a Suction preSSure 
may also be used in combination with capillarity as 
described later. 

0023. A device for analyzing a sample provided with a 
bypass channel, and a device for analyzing a Sample in 
which a stopper which is gas-permeable and liquid-imper 
meable is formed, are preferred embodiments of the present 
invention. AS described above, the device of the present 
invention has many advantages by utilizing Suction preSSure 
for drawing a Sample forcefully. However, because Such a 
forced Sucking is markedly Strong compared to a Sucking 
utilizing capillarity, there is a possibility that a Sample might 
pass through the analytical Section and does not remain 
there. The above embodiments of the present invention 
provide a solution for such a problem. When using either of 
the above-described embodiments of the present invention, 
it is not necessary to be particularly careful when generating 
a Suction pressure, therefore allowing simpler manipulation. 

0024. Accordingly, in a first preferred embodiment, a 
device for analyzing a Sample of the present invention 
includes a Suction pressure generating means, a drawing 
channel in communication with the Suction pressure gener 
ating means, an analytical Section formed in a certain 
position in the drawing channel, the end of the drawing 
channel forming an opening, and in addition provided with 
a bypass channel which branches from a portion of the 
drawing channel between the analytical Section and the 
opening and is in communication with the Suction preSSure 
generating means, wherein the relationship of the liquid flow 
resistance (X) in the drawing channel between the analytical 
Section and the Suction pressure generating means, the liquid 
flow resistance (Y) in the bypass channel, and the liquid flow 
resistance (Z) in the drawing channel between the branching 
portion of the bypass channel and the analytical Section is 
Such that XZY>Z. 

0025. In this embodiment, when the developed suction 
preSSure is large, an excess of Suction pressure may still 
remain even after a Sufficient amount of a Sample has been 
introduced into the analytical Section or the like. In case that 
an excess of Suction pressure remains, there are possibilities 
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that a Sample which has been introduced into the analytical 
section or the like might further be drawn into the suction 
preSSure generating means, that air might be entrained in the 
analytical Section, or that a pigment generated through 
reaction between a component in the Sample and a reagent 
might flow into the Suction pressure generating means. This 
first preferred embodiment solves such problems by provid 
ing a bypass channel, and also by having the relationship of 
the liquid flow resistance (Y) in the bypass channel and the 
liquid flow resistances (X, Z) in the two portions of the 
drawing channel is such that XZY>Z. 
0026. Accordingly, because the liquid flow resistance (Z) 
in the drawing channel between the branching portion of the 
bypass channel and the analytical Section is the Smallest 
among the three liquid flow resistances (X), (Y), and (Z), 
even if a Suction pressure larger than required is generated 
by the Suction pressure generating means, a Sample is first 
introduced from the opening and drawn into the analytical 
Section in a Sufficient amount. In this case, even if an exceSS 
amount of a Sample and/or entrained air are drawn by the 
exceSS Suction preSSure, the excess of a Sample and/or the 
entrained air can be introduced into the bypass channel, 
while the Sample introduced into the analytical Section, a 
generated pigment and the like remain in the analytical 
Section. This is because the liquid flow resistance (X) in the 
drawing channel between the analytical Section and the 
Suction pressure generating means is larger than the liquid 
flow resistance (Y) in the bypass channel. Then, the excess 
of a sample and the entrained air may be discharged into the 
bypass channel or through the bypass channel into the 
Suction pressure generating means. Accordingly, even if a 
large Suction preSSure is generated, it is ensured that a 
Sample is introduced into the analytical Section to be ana 
lyzed, therefore further rapid and precise analysis of the 
Sample can be achieved. 
0027. In the present invention, by “liquid flow resistance” 
is understood a resistance to flow to which liquid is Sub 
jected when moving through a channel, and Serves as a 
criterion for ease of liquid flow. 
0028 Suitable methods for controlling the liquid flow 
resistance in each of the channels are, for example, changing 
the diameter of the channel, treating the inner Surface of the 
channel which contacts with liquid by using a detergent, a 
water repellent agent or the like in order to change the 
wettability. Examples of the water repellent agents are 
Silicon, tetrafluoroethylene resin, and the like. 
0029. In order to perform multiple analysis as described 
above, it is preferable that the first preferred embodiment of 
the present invention is provided with a plurality of drawing 
channels, an analytical Section formed in a certain position 
in each of the drawing channels, the ends of the respective 
drawing channels merging and forming one opening, and a 
bypass channel branching from a portion of the drawing 
channel between the merging portion and the opening and 
being communicated with the Suction preSSure generating 
CS. 

0030) A second preferred embodiment comprises a suc 
tion pressure generating means, a drawing channel in com 
munication with the Suction pressure generating means, an 
analytical Section formed in a certain position in the drawing 
channel, an opening being formed at the end of the drawing 
channel, and further comprising a stopper which is gas 

Jan. 26, 2006 

permeable and liquid-impermeable (hereinafter referred to 
as a “stopper”) formed in a certain position in the drawing 
channel between the Suction preSSure generating means and 
the analytical Section, by which a flow of a Sample into the 
Suction preSSure generating means can be prevented. 

0031. In the second embodiments, the portion of the 
drawing channel between the analytical Section and the 
Suction pressure generating means where the Stopper may be 
formed should include both the boundary portion between 
the drawing channel and the Suction pressure generating 
means, and the boundary portion between the drawing 
channel and the analytical Section. 

0032. In the second embodiment, the stopper is usually 
made of a hydrophobic porous material. 

0033. It is preferable that the second embodiment be 
made for multiple analysis as described below. 

0034) That is, in the second embodiment, it is preferable 
that a plurality of analytical Sections are formed in certain 
position in the drawing channel, and that a stopper is formed 
in a portion of the drawing channel between the Suction 
preSSure generating means and the analytical Section which 
is the closest to the Suction pressure generating means. 

0035) Furthermore, it is preferable that the second 
embodiment be provided with a plurality of drawing chan 
nels, and an analytical Section formed in a certain position 
in each of the drawing channels, the ends of the respective 
drawing channels merging and forming one opening. 

0036. It is preferable that the opening of the drawing 
channel is enlarged toward the end, that is, funnel-shaped. 
By having Such a shape, a Sample Such as blood can be 
retained in the opening after the Sample is introduced, 
therefore Subsequent drawing operation becomes easier. In 
addition, air inclusion can also be reduced. Especially in 
case of Sampling blood from a Small Spot Such as a fingertip, 
it is required to ensure that the opening for the drawing 
channel in the device is contacted with the Sampling spot 
until introduction of the Sample is completed. Therefore, 
Substantial attention is required for controlling Sampling, 
resulting in more complex operation. Furthermore, Since an 
amount of blood which can be obtained from a fingertip or 
the like is as little as Several 10 ul, air inclusion may easily 
occur in a conventional device for analyzing a Sample during 
introduction of a Sample, thereby greatly affecting the mea 
Sured results. In order to Solve Such problems, the opening 
for the drawing channel is formed into a funnel-shape, So 
that the sample can be retained there. By having Such a 
Structure, it is possible to draw the Sample through the 
channel after detaching the opening from the Sampling spot, 
therefore a Sample can be easily obtained from a Small spot 
without causing air inclusion. 

0037. Furthermore, it is also preferable that the device be 
provided with a liquid pooling portion formed between the 
opening and the drawing channel, and an air vent passage 
branching from a portion of the drawing channel between 
the liquid pooling portion and the analytical Section, the end 
of the air vent passage opening to the outside of the device. 
The air vent passage branches from a portion of the drawing 
channel between the liquid pooling portion and the analyti 
cal Section So that air inclusion can be prevented during 
introduction of the sample. 
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0.038. By providing such a liquid pooling portion and an 
air vent passage, a Sample can be introduced by capillarity 
developed by the air vent passage and retained in the liquid 
pooling portion, therefore Subsequent Sucking operation can 
be performed without causing air inclusion after detaching 
the opening from the Sampling spot. 
0039. It is preferable that the liquid flow resistance in the 
air vent passage is larger than that in the liquid pooling 
portion, So that air inclusion can be further prevented. 
0040 Suitable methods for controlling the liquid flow 
resistance are, for example, changing the dimension of a 
croSS Section, treating the Surface which contacts with liquid 
by using a Surface active agent, a water repellent agent or the 
like to change the wettability. Examples of the water repel 
lent agent include Silicon, tetrafluoroethylene resin, and the 
like. It is preferable that the liquid flow resistance should be 
controlled by changing dimensions of a croSS Section in View 
of controllability. For example, the thickness and the width 
of the liquid pooling portion may be formed larger than 
those of the air vent passage. 
0041. In the device of the present invention, the analyti 
cal Section formed in the drawing channel may serve both as 
a reagent positioning Section and a reagent reaction Section. 
Alternatively, a reagent positioning Section, a reagent reac 
tion Section, and an analytical Section may be provided 
independently in certain positions in the drawing channel. 
Still alternatively, a plurality of reagent reaction Sections, 
reagent positioning Sections, and analytical Sections may be 
provided in certain positions in the drawing channel. 
0042. In the device of the present invention, an analytical 
Section preferably Serves both as a reagent positioning 
Section and as a reagent reaction Section. However, if a 
reagent can move through the drawing channel, a reagent 
positioning Section, a reagent reaction Section, and an ana 
lytical Section (hereinafter also referred to as a “measuring 
Section’’) may be independently formed in certain positions 
in the drawing channel. In Such a device, a Sample and a 
reagent can be mixed and Stirred while the Sample moves 
between each of the respective Sections, and also in case of 
using a dry-type reagent, dissolution of the reagent may be 
facilitated. The reagent may move either independently or 
together with the Sample. 
0.043 Furthermore, such a device can be applied for 
multiple Steps reaction including a pre-treatment Step. For 
example, if a plurality of reagent reaction Sections or the like 
are provided in Series in the drawing channel, a Sample can 
be transferred to the respective Sections, while causing 
reactions respectively. By using Such a device, for example, 
in case of performing analysis utilizing antigen-antibody 
reaction, in which B/FSeparation is required, B/FSeparation 
can be performed by transferring a Sample and a rinsing 
Solution among the respective reagent reaction Sections or 
the like. 

0044) Furthermore, in case of using a reagent consisting 
of two or more components, which cannot be mixed prior to 
reaction with a Sample, it is preferred that a plurality of 
reagent positioning Sections are provided in certain positions 
in the drawing channel. 
0.045 Next, in the device for analyzing a sample of the 
present invention, a Suction preSSure generating chamber, a 
Suction pressure generating tube or the like capable of 
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changing the Volume, may be used as a Suction preSSure 
generating means. A vent may be formed in the Suction 
preSSure generating chamber. With regard to the Suction 
preSSure generating tube, a Suction pressure is generated by 
drawing the tube through a hand. 
0046. In the device of the present invention, when ana 
lyzing a Sample by using an electrochemical means, it is 
preferable that the analytical Section is provided with a pair 
of electrodes comprising a working electrode and a counter 
electrode. 

0047 According to another aspect of the present inven 
tion, a method for analyzing a Sample comprises preparing 
the device of the present invention, generating a Suction 
preSSure by the Suction pressure generating means, thereby 
introducing a Sample into the opening, and drawing the 
Sample by the Suction pressure through the drawing channel 
into the analytical Section, where analysis of the Sample is 
performed. 

0048. A method for analyzing a sample using the first or 
the second embodiment of the present invention will be 
described. 

0049. A method for analyzing a sample using the first 
embodiment of the device of the present invention com 
prises the Steps of preparing the first embodiment, develop 
ing a Suction pressure by the Suction pressure generating 
means, thereby introducing a Sample into the opening, and 
drawing the sample by the Suction pressure through the 
drawing channel into the analytical Section, while exceSS 
amount of the Sample and/or entrained air are discharged 
into the bypass channel and also through the bypass channel 
into the Suction pressure generating means, thereupon per 
forming an analysis of the Sample. 

0050. A method for analyzing a sample using the second 
embodiment comprises the Steps of preparing the Second 
embodiment, developing a Suction pressure by the Suction 
preSSure generating means, thereby introducing a Sample 
into the opening, drawing the Sample by the Suction preSSure 
through the drawing channel into the analytical Section, 
where analysis of the Sample is performed. 

0051 When multiple analysis is conducted in these meth 
ods, multiple items may be simultaneously analyzed by 
using a device for multiple analysis. 

0052 These methods for analyzing a sample, in which 
either a device having a funnel-shaped opening or a device 
provided with a liquid pooling portion and an air vent 
passage is used, comprise the Steps of preparing the device 
for analyzing a Sample, contacting the opening with a 
Sample, thereby drawing the sample into the opening or into 
the liquid pooling portion by capillarity to retain the Sample, 
and then generating a Suction pressure by the Suction pres 
Sure generating means, drawing the Sample retained in the 
opening or in the liquid pooling portion by the Suction 
preSSure through the drawing channel into the analytical 
Section, where analysis of the Sample is performed. 
0053 According to the method for analyzing a sample 
using either a device provided with a funnel-shaped opening 
or a device in which a liquid pooling portion and an air vent 
passage are formed, for example, the device can be detached 
from a Sampling spot after contacting the opening with a 
Sample in the Sampling spot to introduce the Sample into the 
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opening or into the liquid pooling portion, where the Sample 
is retained, therefore making the Subsequent Sucking opera 
tion easier. 

0054. In these methods for analyzing a sample of the 
present invention, the means of analysis is not particularly 
limited, and for example, an optical means or an electro 
chemical means is used. 

0055. Furthermore, apparatus for analyzing a sample of 
the present invention may be either an optical measuring 
apparatus or an electric measuring apparatus. 
0056. The optical measuring apparatus comprises an 
optical measuring System provided with a light irradiating 
Section and a light detecting Section, and a device for a 
analyzing a Sample, wherein the device is positioned So that 
the analytical Section of the device can be irradiated with 
light from the light irradiating Section, and So that the 
detecting Section can detect transmitted light, fluorescence, 
or reflected light in the analytical Section. 
0057 The electric measuring apparatus comprises an 
electric Signal generating means, an electric signal detecting 
means, and a device for analyzing a Sample, wherein the 
working electrode of the device and the electric Signal 
generating means are connected to each other, and the 
counter electrode of the device and the electric Signal 
detecting means are connected to each other. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.058. The above and other objects, features and advan 
tages of the present invention will be apparent from the 
following detailed description of the preferred embodiments 
of the invention in conjunction with the accompanying 
drawings, in which: 
0059 FIG. 1(A) is a plan view of one embodiment of the 
device for analyzing a Sample of the present invention, and 
FIG.1(B) is a cross-sectional view of the device of the FIG. 
1(A) taken along the line I-I. 
0060 FIG.2 is a plan view of another embodiment of the 
device of the present invention. 
0061 FIG. 3 is a plan view of still another embodiment 
of the device of the present invention. 
0.062 FIG. 4 is a plan view of still another embodiment 
of the device of the present invention. 
0063 FIG. 5(A)-5(D) are plan views showing a stepwise 
proceSS for drawing a Sample in one embodiment of the 
device of the present invention in which a bypass channel is 
provided. 

0064 FIG. 6(A) is a plan view of still another embodi 
ment of the device of the present invention, and FIG. 6(B) 
is a cross-sectional view of the device of the FIG. 6(A) taken 
along the line II-II. 
0065 FIG. 7 is a plan view of still another embodiment 
of the device of the present invention. 
0.066 FIG. 8 is a plan view of still another embodiment 
of the device of the present invention. 
0067 FIG. 9(A) is a plan view of still another embodi 
ment of the device of the present invention, and FIG. 9(B) 
is a cross-sectional view of the device of the FIG. 9(A) taken 
along the line II-II. 
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0068 FIG. 10 is a perspective view showing the fabri 
cation of the device shown in FIG. 9. 

0069 FIG. 11(A) is a plan view of the device shown in 
FIG. 9, in which a sample is introduced and retained in the 
liquid pooling portion, and FIG.11(B) is a plan view of the 
device shown in FIG. 9, in which a sample is drawn into the 
analytical Section. 
0070 FIG. 12 is a plan view of still another embodiment 
of the device of the present invention. 
0071 FIG. 13 is a plan view of still another embodiment 
of the device of the present invention. 
0072 FIG. 14 is a plan view of still another embodiment 
of the device of the present invention. 
0073 FIG. 15 is a plan view of still another embodiment 
of the device of the present invention. 
0074 FIG. 16 is a plan view of still another embodiment 
of the device of the present invention. 
0075 FIG. 17(A)-(D) are cross-sectional views showing 
a process for drawing a Sample in a still another embodiment 
of the device of the present invention. 
0076 FIG. 18(A)-(D) are cross-sectional views showing 
a process for drawing a Sample in a still another embodiment 
of the device of the present invention. 
0.077 FIG. 19(A) is a plan view showing a still another 
embodiment of the device of the present invention, and FIG. 
19(B) is a cross-sectional view of the device of the FIG. 
19(A) taken along the line IV-IV. 
0078 FIG. 20 is a perspective view showing the fabri 
cation of the device shown in FIG. 19. 

0079 FIG. 21(A)-(H) are plan views showing an analy 
sis using a Still another embodiment of the device of the 
present invention. 
0080 FIG. 22 is a perspective view of a conventional 
device for analyzing a Sample. 

DESCRIPTION OF EMBODIMENTS OF THE 
INVENTION 

0081. Next, embodiments of the present invention will be 
described. In the following embodiments, unless particularly 
shown otherwise, the analytical Section Serves both as a 
reagent positioning Section and a reagent reaction Section. 

EXAMPLE 1. 

0082 FIG. 1 shows an embodiment of a device for 
analyzing a sample of the present invention. FIG. 1(A) is a 
plan view showing such a device, and FIG. 1(B) is a 
cross-sectional view showing the device of FIG.1(A) taken 
along the line I-I. 
0083. As shown in the drawings, one end portion of the 
rectangular plate shaped body 5 (i.e. the left end portion in 
the drawings) is formed into a protrusion portion 5c which 
has a smaller width than that of the body. The width of the 
protrusion portion 5c is decreasing toward the end. Further 
more, the body 5 comprises a base member 5b and a 
covering 5a which covers over the base member. The base 
member 5b and the covering 5a are usually integrated 
together by using an adhesive Such as a hot melt adhesive. 
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0084. In the upper surface side of the base member 5b, a 
first depressed cylindrical concave portion, which forms a 
Suction pressure generating chamber, is formed in a portion 
on one end Side (right side in the drawings) relative to the 
center portion, a groove which forms a drawing channel 2 is 
formed in communication with the first depressed cylindri 
cal concave portion, the groove extending to the end of the 
protrusion portion 5c, a Second depressed cylindrical con 
cave portion which is Smaller than the first depressed 
cylindrical concave portion, which will form an analytical 
Section 3, is formed in a certain position in the groove at an 
approximately center portion of the body 5, and further the 
end of the groove opens to the outside at the end of the 
protrusion portion 5c, thereby forming an opening 4 for 
drawing a Sample. Then, by covering the Surface of the base 
member 5b with a covering 5a and integrating both of them 
together, the first depressed cylindrical concave portion, the 
groove, the Second depressed cylindrical concave portion, 
and the end of the groove become the Suction pressure 
generating chamber 1, the drawing channel 2, the analytical 
Section 3, and the opening 4, respectively. 
0085. Furthermore, in Subsequent embodiments, a suc 
tion pressure generating chamber, a drawing channel, a 
bypass channel, and the like are formed by forming 
depressed cylindrical concave portions and a groove as in 
this embodiment. 

0.086 Although a reagent is not shown in the drawings, 
when the covering 5a is transparent and light may be 
irradiated through the covering (from the Side of the cover 
ing), for example, a reagent film impregnated with a reagent 
may be Stuck on the inner Surface of the covering 5a 
corresponding to the analytical Section 3. Furthermore, in 
the drawings, 2a refers to the portion of the drawing channel 
2 between the opening 4 and the analytical Section 3, and 2b 
refers to the portion of the drawing channel 2 between the 
analytical Section 3 and the Suction pressure generating 
chamber 1, respectively. 
0087. The dimensions of the device are usually 20 to 50 
mm in overall length, 10 to 30 mm in width, 1 to 5 mm in 
overall thickness, 10 to 20 mm in length of the protrusion 
portion, 5 to 10 mm in maximum width of the protrusion 
portion, and 3 to 5 mm in minimum width of the protrusion 
portion. Furthermore, the dimensions of the Suction pressure 
generating chamber 1 are usually 10 to 20 mm in diameter, 
0.2 to 1 mm in depth, and the dimensions of the analytical 
section 3 are usually 2 to 5 mm in diameter and 0.1 to 0.5 
mm in depth. Furthermore, the dimensions of the drawing 
channel 2 are usually 15 to 40 mm in overall length, 1 to 3 
mm in width, and 0.1 to 0.5 mm in depth, in which the 
drawing channel 2b between the Suction pressure generating 
chamber 1 and the analytical section 3 is 5 to 20 mm in 
length, and the drawing channel 2a between the analytical 
section 3 and the opening 4 is 10 to 30 mm in length. 
0088. Examples of the material for the base member 5b 
include acrylonitrile butadiene styrene copolymer (ABS 
resin), polystyrene, Noryl resin, polyethylene, polyethylene 
terephthalate (PET), and acrylic resin. It is particularly 
preferred to use polystyrene or acrylic resin in View of light 
transmissivity and the like. 
0089. It is required that the covering 5a have an elastic 
property. Moreover, when light is irradiated through the 
covering, it is also required that at least the portion of the 
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covering corresponding to the analytical Section 3 should be 
transparent. Examples of Suitable materials for the covering 
are PET, polyethylene, and vinyl chloride. In particular, it is 
preferred to use PET in view of processability and dimen 
SOS. 

0090 The reagent is usually contained in a reagent film 
as previously described, and the Structure of the reagent film 
is determined as appropriate depending upon the type of the 
object for analysis. For example, when plasma components 
of blood is the object for analysis, a reagent film having a 
Structure in which a filtration layer for Separating erythro 
cytes, a reagent layer impregnated with a reagent, and a base 
member are laminated in this order is usually used. Further 
more, the reagent film is arranged in the analytical Section 3 
in Such a manner that the filtration layer may contact with 
blood (the sample), and that irradiating light may enter from 
the Side of the transparent protective layer. In addition, 
conventionally known materials may be used for the respec 
tive layers of the reagent film. 

0091 For example, an analysis using this device may be 
conducted as follows. 

0092 First, the portion of the covering 5a corresponding 
to the Suction pressure generating chamber 1 of the device 
is compressed by applying a pressure, for example, by 
pressing with a finger. Then, in this State, the opening 4 at the 
end of the protrusion portion 5c is contacted with a Sample. 
Then, the pressure applied to the chamber is released by 
weakening the pressing force with a finger So that the 
compressed portion of the covering 5a can return to its 
original Shape due to the elasticity of the covering. At this 
time, a Suction pressure is generated, whereby the Sample is 
introduced into the opening 4, and then the Sample is further 
drawn through the drawing channel 2a into the analytical 
section 3. The time period required for introduction of the 
Sample into the analytical Section 3 in this device is mark 
edly short compared to a case of using a device utilizing 
capillarity. In addition, such time is hardly affected by the 
properties of the Sample Such as Viscosity. Then, a reaction 
between a component in the Sample and the reagent con 
tained in the reagent film takes place in the analytical Section 
3 to generate a pigment, whereby a color is developed in the 
reagent film. Then, the device in which a color is developed 
in the reagent film is Set in a predetermined position in an 
optical measuring apparatus Such as a densitometer. Then, 
light is irradiated into the device through the covering 5a, 
whereby when using the densitometer, a reflected light is 
detected in a detecting Section to measure the developed 
color. When both the base member 5b and the reagent film 
are also transparent, the Sample can also be analyzed by 
using transmitted light. 

EXAMPLE 2 

0093) Next, FIG. 2 is a plan view showing an embodi 
ment of a device for multiple analysis of the present inven 
tion. The device for multiple analysis is capable of analyzing 
three items Simultaneously. 

0094. As shown in the drawing, one end portion of the 
rectangular plate shaped body 5 (the left end in the drawing) 
is formed into a protrusion portion 5c, which is Smaller than 
the body in width in this device. The width of the protrusion 
portion 5c is decreasing toward the end. Furthermore, the 
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body 5 comprises a base member and a covering which 
covers over the base member in this device like in the 
predescribed embodiment. 
0.095 Like in the device in Example 1, in the upper 
Surface of the base member, three drawing channels 2b 
extend from a Suction pressure generating chamber 1 formed 
in one end side portion of the body (right Side in the 
drawings) relative to the center of the body. At the end of 
each drawing channel 2 is formed an analytical Section 3, 
different types of reagents (not shown) being disposed in the 
respective analytical Sections 3, and three drawing channels 
2a extend from the respective analytical Sections 3, the ends 
of the drawing channels 2a merging and forming one 
opening 4. When the covering is transparent, the reagents are 
disposed by Sticking reagent films on the portions of the 
inner Surface of the covering corresponding to the respective 
analytical Sections 3. 
0096. In such a device for multiple analysis, overall 
dimensions are determined as appropriate depending upon 
the number of the items to be analyzed. Because three items 
are analyzed in this embodiment, the dimensions of the 
device are usually 30 to 80 mm in overall length, 20 to 50 
mm in width, 1 to 5 mm in overall thickness, 10 to 20 mm 
in length of the protrusion portion, 5 to 10 mm in maximum 
width of the protrusion portion, 3 to 5 mm in minimum 
width of the protrusion portion. 
0097. Other things such as the materials, dimensions of 
the Suction pressure generating chamber, the drawing chan 
nels and the like, are the same as in the predescribed 
embodiment of a device for analyzing a Sample. Further 
more, the number of items to be analyzed is not particularly 
limited; however, it is usually between 1 and 20, preferably 
between 3 and 5. In Such a case, various numbers of 
analytical Sections and drawing channels may be formed 
depending upon the number of the items to be analyzed. 
0.098 For example, an analysis using such a device for 
multiple analysis may be performed as follows. 
0099 First, a portion of the covering 5a corresponding to 
the Suction preSSure generating chamber 1 of the device is 
compressed by applying a pressure, for example, by pressing 
with a finger. Then, in this State, the opening 4 at the end of 
the protrusion portion is contacted with a Sample. Then, the 
applied pressure to the chamber is released by weakening 
the pressing force with a finger So that the compressed 
portion of the covering may return to its original shape due 
to the elasticity of the covering. At this time, a Suction 
preSSure is generated, whereby the Sample is drawn into the 
opening 4 and then further drawn through the three drawing 
channels 2a to the three analytical Sections 3. Like in the 
embodiment in Example 1, the time period required for the 
introduction of the Sample into the respective analytical 
Sections 3 in this device is markedly short compared to that 
in a device using capillarity. In addition, the time is hardly 
affected by the properties of the Sample Such as Viscosity. 
Then, reactions between components in the Sample and the 
reagents contained in the respective reagent films take place 
to generate pigments in the respective analytical Sections 3, 
whereby colors are developed in the respective reagent 
films. Then, the device in which colors are developed in the 
respective reagent films is Set in a predetermined position in 
an optical measuring apparatus Such as a densitometer. 
Then, light is irradiated into the device, So that when using 
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the densitometer, a reflected light may be detected in a 
detecting Section to measure the developed color, So that 
three items can be analyzed Simultaneously. 

EXAMPLE 3 

0100 FIG. 3 shows a plan view of an embodiment of a 
device for analyzing a Sample of the present invention 
provided with a bypass channel. 
0101 AS shown in the drawing, one end side portion of 
the rectangular plate shaped body 5 (the left end in the 
drawing) is formed into a protrusion portion 5c, which is 
smaller than the body in width. The width of the protrusion 
portion 5c is decreasing toward the end. Furthermore, the 
body 5 comprises a base member and a covering which 
covers over the base member in the device like in the 
predescribed embodiment. 
0102) Like in the embodiment in Example 1, in the upper 
surface of the base member 5b, a drawing channel 2b 
extends from a Suction pressure generating chamber 1 
formed in one end side portion of the body 5 (right side in 
the drawing) relative to the center of the body. At the end of 
the drawing channel 2b is formed an analytical Section 3, 
and a reagent (not shown) is disposed in the analytical 
Section 3, and further a drawing channel 2a eXtends from the 
analytical Section 3 toward the end of the protrusion portion 
5c. At the end of the drawing channel 2a is formed an 
opening 4. Where the covering is transparent, the reagent is 
disposed by sticking a reagent film on a portion of the inner 
Surface of the covering corresponding to the analytical 
Section 3. Abypass channel 6 branches from a portion of the 
drawing channel 2a between the opening 4 and the analyti 
cal Section 3, and extends to communicate with the Suction 
preSSure generating chamber 1. 
0103). Furthermore, the relationship among three liquid 
flow resistances, namely, the liquid flow resistance (X) in the 
drawing channel 2b between the Suction pressure generating 
chamber 1 and the analytical section 3, the liquid flow 
resistance (Y) in the bypass channel, and the liquid flow 
resistance (Z) in the drawing channel 2a between the 
branching portion of the bypass channel 6 and the analytical 
Section 3 is such that XZY>Z. 

0104. As shown in the drawing, the entire drawing chan 
nel 2a has a large diameter, So that the liquid flow resistance 
(Z) is the Smallest among the three, the bypass channel 6 
includes a certain length of a channel 6a having a Small 
diameter extending from the branching portion, So that the 
liquid flow resistance (Y) is the Second Smallest, and the 
entire drawing channel 2b has a Small diameter, So that the 
liquid flow resistance (X) is the largest. 
0105 The drawing channel 2a is usually 10 to 30 mm in 
length, 1 to 3 mm in width, 0.1 to 0.5 mm in depth. The 
bypass channel 6 is usually 10 to 30 mm in overall length 
wherein the bypass channel 6a having a Small diameter is 
0.5 to 5 mm in length, 0.1 to 0.5 mm in width, and 0.1 to 0.5 
mm in depth, and also the portion of the bypass channel 
having a large diameter is 1 to 3 mm in width and 0.1 to 0.5 
mm in depth. The drawing channel 2b is usually 0.5 to 30 
mm in length, 0.1 to 0.5 mm in width, and 0.1 to 0.5 mm in 
depth. 
0106. In such a device having the bypass channel 6, the 
overall dimensions, materials, dimensions of the Suction 
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preSSure generating chamber and the like, and So forth, are 
the same as those of the device in Example 1. 
0107 Next, FIG. 4 shows a plan view of an embodiment 
of a device having the bypass channel 6 in which the channel 
6a having a Small diameter is relatively long. In Such a 
device, the bypass channel 6 is usually 10 to 30 mm in 
overall length, wherein the bypass channel 6a having a Small 
diameter is 3 to 10 mm in length, 0.1 to 0.5 mm in width, and 
0.1 to 0.5 mm in depth, and also the portion of the bypass 
channel having a large diameter is 1 to 3 mm in width and 
0.1 to 0.5 mm in depth. By having such a relatively long 
bypass channel 6a having a Small diameter, it is possible to 
provide a large difference between the liquid flow resistance 
(Y) in the bypass channel 6 and the liquid flow resistance (Z) 
in the drawing channel 2a between the branching portion of 
the bypass channel 6 and the analytical Section 3. 
0108). In the device shown in FIG. 4, the width of the 
opening 4 is increasing toward the end, that is, funnel 
shaped. By having Such a shape, a Sample can be retained in 
the funnel-shaped opening 4 during Sampling, therefore the 
Subsequent Sucking operation can be performed Smoothly, 
while air inclusion can be prevented. The opening 4 is 
usually 3 to 6 mm in maximum width, 1 to 3 mm in 
minimum width, and 1 to 5 mm in length. 
0109) Other than the bypass channel 6 and the opening 4, 
the structure of the device shown in FIG. 4 is the same as 
that of the device shown in FIG. 3. 

0110. An analysis using Such a device having a bypass 
channel (FIG.3 or 4) is conducted, for example, as follows. 
0111 First, a portion of the covering corresponding to the 
Suction pressure generating chamber 1 of the device is 
compressed by applying a pressure, for example, by pressing 
with a finger. Then, in this State, the opening 4 at the end of 
the protrusion portion 5c is contacted with a Sample. Then, 
in this State, the pressure applied to the chamber is released 
by weakening the force of pressing with a finger, So that the 
compressed portion of the covering can return to its original 
shape due to the elasticity of the covering. At this time, a 
Suction pressure is developed, and if the developed Suction 
preSSure is larger than required, the Sample is drawn in a 
manner, such as shown in FIG. 5. That is, because the liquid 
flow resistance (Z) in the drawing channel 2a between the 
branching portion of the bypass channel 6 and the analytical 
Section 3 is the Smallest among the three liquid stresses as 
described above, a sample 15 is first introduced into the 
opening 4 and further drawn through the drawing channel 2a 
into the analytical section 3 as shown in FIG. 5(A). If an 
excess of Suction pressure Still remains, because the liquid 
flow resistance (Y) in the bypass channel 6a is smaller than 
the liquid flow resistance (X) in the drawing channel 2b, an 
excess amount of the Sample 15 and/or entrained air will 
flow into the bypass channel 6 as shown in FIG. 5(B), and 
further part of them may flow into the Suction pressure 
generating chamber 1 as shown in FIG. 5(C). At this time, 
because the liquid flow resistance (X) in the drawing chan 
nel 2b is the largest of the three, the sample introduced into 
the analytical Section 3 remains there, where a reaction 
between a component in the sample and a reagent (not 
shown) takes place to generate a pigment, thereby develop 
ing a color in the reagent film. In addition, a possibility that 
the pigment might flow into the Suction preSSure generating 
chamber 1 can be eliminated. Furthermore, if an excess of 
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Suction pressure Still remains, the exceSS amount of the 
Sample 15 and/or entrained air present in the bypass channel 
6 is further discharged into the Suction preSSure generating 
chamber 1 as shown in FIG. 5(D). 
0112 Then, the device in which a color is developed in 
the reagent film is Set in a predetermined position in an 
optical measuring apparatus Such as a densitometer. Then, 
light is irradiated into the device, So that when using the 
densitometer, reflected light is detected in a detecting Section 
to measure the developed color. 
0113 Thus, by having the bypass channel in the device 
and also providing Said relationship of the liquid stresses in 
the three portion of the channels, even if exceSS Suction 
preSSure is developed, the Sample is ensured to be introduced 
into the analytical Section, where the Sample undergoes 
reaction with a reagent. Moreover, a possibility of overflow 
of the generated pigment can be eliminated. Accordingly, by 
using Such a device having a bypass channel, rapid Sampling 
can be conducted without carefully adjusting the force of 
pressing with a finger. 

EXAMPLE 4 

0114 FIG. 6 shows an embodiment of a device for 
analyzing a Sample of the present invention in which an 
analytical Section is formed in the under Surface Side of the 
body. In this device, light is irradiated from the under surface 
side of the body. FIG. 6(A) is a plan view of such a device, 
and FIG. 6(B) is a cross-sectional view of the device in FIG. 
6(A) taken along the line II-II. 
0.115. As shown in the drawings, this device comprises an 
approximately rectangular plate shaped body 5, the body 5 
comprising a base member 5b and a covering 5a which 
covers over the Surface of the base member. 

0116. In the upper surface of the base member 5b, a 
Suction pressure generating chamber 1 is formed in a portion 
on one end side of the body 5 (left side in the drawings) 
relative to the center of the body 5, from which a drawing 
channel 2b extends toward the other end side of the body. 
Then, the drawing channel 2b extends downwards from the 
upper Surface Side to the under Surface Side of the base 
member, where the channel communicates with one end Side 
of the analytical Section 3 formed in the under Surface side 
of the base member 5b. AS shown in the drawings, a reagent 
film 7 is disposed in the analytical Section3. Then, a drawing 
channel 2a eXtends from the other end Side of the analytical 
Section 3 to reach the upper Surface Side of the base member 
5b, and then further extends toward the other end side of the 
body (the opposite side to the Suction pressure generating 
chamber 1) in the upper surface side of the base member 5b, 
the end of the channel forming an opening 4. The opening 
4 is formed into a funnel shape. Furthermore, a bypass 
channel 6 also extends from the Suction pressure generating 
chamber 1, the end of the bypass channel merging into the 
drawing channel 2a between the analytical Section 3 and the 
opening 4. A portion of the bypass channel 6 from the 
merging portion is formed to be a bypass channel 6a having 
a Small diameter, while the whole drawing channel 2b has a 
Small diameter, and the whole drawing channel 2a has a 
large diameter. As a result, the relationship of the liquid flow 
resistance (X) in the drawing channel 2b, the liquid flow 
resistance (Y) in the bypass channel 6a, and the liquid flow 
resistance (Z) in a portion of the drawing channel 2a 
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between the branching portion of the bypass channel 6 and 
the analytical section 3 is X>YaZ. 
0117. In this device, the covering 5a is not necessarily 
transparent, however, it may be transparent So that the 
process of drawing a Sample can be observed. 
0118. Furthermore, the materials of the base member 5b 
and the covering 5a, the dimensions of the Suction pressure 
generating chamber, the drawing channel, and the like in the 
device are the Same as in the device of the embodiment 
previously described. 
0119) Next, an analysis using such a device is conducted, 
for example, as follows. 
0120 First, a portion of the covering 5a corresponding to 
the Suction preSSure generating chamber 1 of the device is 
compressed by applying a pressure, for example, by pressing 
with a finger. Then, in this State, the opening 4 is contacted 
with a Sample. Then, the preSSure applied to the chamber is 
released by weakening the force of pressing with a finger So 
that the compressed portion of the covering 5a can return to 
its original shape due to the elasticity of the covering. At this 
time, a Suction pressure is generated, whereby the Sample is 
drawn into the opening 4, and then further drawn through the 
drawing channel 2a into the analytical Section 3. By having 
the bypass channel 6 and providing the relationship of the 
three liquid flow resistances (X,Y,Z) of XYZZ in this 
device, even if exceSS Suction pressure is generated, the 
Sample is ensured to be introduced into the analytical Section 
3, where the Sample undergoes reaction with a reagent. In 
addition, a possibility that a generated pigment might flow 
into the Suction preSSure generating chamber 1 can be 
eliminated. Then, the device in which a color is developed 
in the reagent film is Set in a predetermined position in an 
optical measuring apparatus Such as a densitometer. Then, 
light L is irradiated into the device from the under Surface 
side of the base member 5b, so that when using the densi 
tometer, a reflected light is detected in a detecting Section to 
measure the developed color. 

EXAMPLE 5 

0121 Next, FIG. 7 shows a plan view of an embodiment 
of a device for multiple analysis of the present invention. 
This device for multiple analysis is capable of analyzing 
three items Simultaneously. 
0122). As shown in the drawing, one end portion of the 
rectangular plate shaped body 5 (the left end in the drawing) 
in this device is formed into a protrusion portion 5c, which 
is smaller than the body in width. The width of the protru 
Sion portion 5c is decreasing toward the end. Furthermore, 
the body 5 comprises a base member and a covering which 
covers over the Surface of the base member as in the 
predescribed embodiment. 
0123. In the upper surface of the base member, three 
drawing channels 2b extend from a Suction pressure gener 
ating chamber 1 formed in one end Side portion of the body 
(right side in the drawing) relative to the center of the body. 
At each end of the respective drawing channels 2b is formed 
an analytical Section 3, different types of reagents (not 
shown) being disposed in the respective analytical Sections 
3, and three drawing channels 2a extend from the respective 
analytical Sections 3, the ends of the respective drawing 
channels 2a merging into one opening 4. When the covering 
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is transparent, the reagents are disposed by Sticking reagent 
films on the inner Surface of the covering corresponding to 
the respective analytical Sections 3. A bypass channel 6 
extends from the Suction pressure generating chamber 1, the 
end of the bypass channel merging into the opening 4. A 
certain portion of the bypass channel 6 from the merging 
portion is formed as a bypass channel 6a having a Small 
diameter, while the whole drawing channels 2b have small 
diameters, and the whole drawing channels 2a have large 
diameters. As a result, the relationship of the liquid flow 
resistance (X) in the drawing channels 2b, the liquid flow 
resistance (Y) in the bypass channel 6, and the liquid flow 
resistance (Z) in the portions of the drawing channels 2a 
between the branching portion of the bypass channel 6 and 
the analytical sections 3 is X>Y>Z. 

0.124. In such a device for multiple analysis, the overall 
dimensions are determined as appropriate depending upon 
the number of the items to be analyzed. Because three items 
are to be analyzed in this embodiment, the dimensions of the 
device are usually 20 to 50 mm in overall length, 20 to 50 
mm in width, and 1 to 5 mm in overall thickness, wherein 
the protrusion portion is 10 to 20 mm in length, 5 to 20 mm 
in maximum width, 3 to 5 mm in minimum width. Other 
things Such as materials, dimensions of the Suction preSSure 
generating chamber, the drawing channels and the like, and 
So forth in this device are the same as in the device of 
prescribed embodiment having a bypass channel. Further 
more, the number of items to be analyzed is not particularly 
limited, however, it is usually between 1 and 20, preferably 
between 3 and 5. In this case, various number of analytical 
Sections, bypass channels and drawing channels may be 
formed depending upon the number of the items to be 
analyzed. 

0.125. An analysis using such a device for multiple analy 
sis may be performed, for example, as follows. 

0.126 First, a portion of the covering 5 corresponding to 
the Suction pressure generating chamber 1 of the device is 
compressed by applying a pressure, for example, by pressing 
with a finger. Then, in this State, the opening 4 at the end of 
the protrusion portion is contacted with a Sample. Then, the 
preSSure applied to the chamber is released by weakening 
the force of pressing with a finger So that the compressed 
portion of the covering can return to its original shape due 
to the elasticity of the covering. At this time, a Suction 
preSSure is developed, whereby the Sample is drawn into the 
opening 4 and then further drawn through the three drawing 
channels 2a into the respective three analytical Sections 3. 
By having the bypass channel 6 and providing the relation 
ship of the three liquid flow resistances (X,Y,Z) of X>Y>Z 
in this device, even if exceSS Suction preSSure is generated, 
the Sample is ensured to be introduced into the analytical 
Sections 3, where the Sample undergoes reaction with a 
reagent. In addition, a possibility that a generated pigment 
might flow into the Suction preSSure generating chamber 1 
can be eliminated. Then, the device in which a color is 
developed in the reagent film is Set in a predetermined 
position in an optical measuring apparatuS Such as a densi 
tometer. Then, light is irradiated into the device, So that 
when using the densitometer, a reflected light is detected in 
a detecting Section to measure the developed color, So that 
three items can be analyzed Simultaneously. 
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EXAMPLE 6 

0127 FIG. 8 shows a plan view of an embodiment of a 
device for analyzing a Sample in which a portion of a 
drawing channel between an opening and a branching por 
tion of a bypass channel Snakes and also has a Small 
diameter, So that the liquid StreSS in the portion of the 
drawing channel becomes the largest. 
0128. As shown in the drawing, this device comprises an 
approximately rectangular plate shaped body 5 whose one 
end portion is decreasing in width toward the end, and the 
body 5 comprises a base member and a covering which 
covers over the Surface of the base member. 

0129. Then, in the upper surface of the base member, a 
Suction pressure generating chamber 1 is formed in a portion 
on the other end Side (right side in the drawing) relative to 
the center of the body 5, from which a drawing channel 2b 
extends toward the one end portion of the body having 
decreasing width. An analytical Section 3 is formed in a 
certain position in the drawing channel 2b (in an approxi 
mately center portion of the body 5). Then, a drawing 
channel 2a eXtends from the analytical Section 3 toward the 
portion of the body having decreasing width, and the draw 
ing channel 2a Snakes from a certain point. Furthermore, a 
bypass channel 6 branches from the drawing channel 2a, and 
it is brought to be communicated with the Suction pressure 
generating chamber 1. Furthermore, as previously described, 
the drawing channel 2a Snakes from the branching portion of 
the bypass channel 6, and the end of the drawing channel 2a 
is formed into a funnel-shaped opening 4 on the end portion 
of the body having decreasing width. A reagent is disposed 
in the analytical Section 3, and when the covering is trans 
parent, the reagent is disposed by Sticking a reagent film 
containing the reagent on a portion of the inner Surface of the 
covering corresponding to the analytical Section 3. 
0130. The whole portion of the drawing channel 2a 
between the branching portion of the bypass channel 6 and 
the analytical Section 3 is made to have a large diameter, and 
a portion 6a of certain length from the branching portion of 
the bypass channel 6 is made to have a Small diameter, and 
the whole drawing channel 2b is made to have a Small 
diameter. The Snaking portion of the drawing channel 2a is 
made to have a Small diameter and to be longer than the 
drawing channel 2b. Thus, the liquid flow resistance (W) in 
the Snaking portion of the drawing channel 2a is larger than 
the liquid flow resistance (X) in the drawing channel 2b. 
Accordingly, the relationship of the four liquid flow resis 
tances, namely, the liquid flow resistance (W) in the Snaking 
portion of the drawing channel 2a, the liquid flow resistance 
(X) in the drawing channel 2b, the liquid flow resistance (Y) 
in the bypass channel 6, and the liquid flow resistance (Z) in 
a portion of the drawing channel 2a between the branching 
portion of the bypass channel 6 and the analytical Section 3 
is Such that Wax>YaZ. 

0131. In such a device, the snaking portion of the drawing 
channel 2a is usually 5 to 15 mm in overall length, 0.1 to 0.5 
mm in width, and 0.1 to 0.5 mm in depth. Other things such 
as materials, the dimensions of the Suction preSSure gener 
ating chamber and other portions of the drawing channels, 
and the like are the same in this device as those in the 
predescribed embodiment. 
0132) Next, an analysis using Such a device is performed, 
for example, as follows. 
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0.133 First, a portion of the covering 5a corresponding to 
the Suction pressure generating chamber 1 of the device is 
compressed by applying a pressure, for example, by pressing 
with a finger. Then, in this State, the opening 4 at the end of 
the protrusion portion is contacted with a Sample. Then, the 
preSSure applied to the chamber is released by weakening 
the force of pressing with a finger, So that the compressed 
portion of the covering 5a can return to its original shape due 
to the elasticity of the covering. At this time, a Suction 
preSSure is developed, whereby a Sample is drawn into the 
opening 4. Because the relationship of the four liquid flow 
resistances (W, X, Y, Z) is WYX>Y>Z, even if a strong 
Suction pressure is developed, it is ensured that the Sample 
is further introduced into the analytical section 3, where the 
Sample is analyzed. Furthermore, because the liquid flow 
resistance (W) in the Snaking portion of the drawing channel 
2a is the largest, possibilities that the Sample introduced into 
the analytical Section 3 and/or a generated pigment might 
flow out toward the side of the opening 4 is reduced. Then, 
the device in which a color is developed in the reagent film 
is Set in a predetermined position in an optical measuring 
apparatus Such as a densitometer. Then, light is irradiated 
into the device from the upper surface side of the body 5, so 
that when using the densitometer, a reflected light is detected 
in a detecting Section to measure the developed color. 

EXAMPLE 7 

0134 FIG. 9 shows an embodiment of a device for 
analyzing a sample of the present invention. FIG. 9(A) is a 
plan view of such a device, and FIG. 9(B) is a cross 
sectional view of the device of FIG. 9(A) taken along the 
line III-III. As shown in the drawings, this device is formed 
by lamination of a plurality of films, and the body of the 
device is an approximately rectangular plate shaped. 

0135) In this device, a Suction pressure generating cham 
ber 1 is formed as a protrusion in a portion of one end Side 
(right side in the drawings) relative to center of the approxi 
mately rectangular plate shaped body. A drawing channel 2 
extends from under Side of the Suction pressure generating 
chamber 1 toward the end opposite to the Suction preSSure 
generating chamber 1 (the other end) of the approximately 
rectangular plate shaped body. An analytical Section 3 is 
formed in a certain position in the drawing channel 2, and 
the end of the drawing channel 2 communicates with the 
opening 4 formed in the other end of the approximately 
rectangular plate shaped body through a liquid pooling 
portion 9. A window 10 is formed under the analytical 
Section 3, if the need arises. For example, if using glucose 
oxidase (GOD) as a reagent, because the reagent requires 
oxygen for coloring reaction, the window should be formed 
for Supplying oxygen. However, except in Such a case, when 
the portion of the film corresponding to the analytical 
Section 3 is transparent So that light can enter into the 
analytical Section 3, it is not required to form the window. 
Furthermore, a reagent film 7 impregnated with a reagent is 
disposed under the analytical Section 3, So that it covers the 
window 10. Furthermore, a stopper which is gas-permeable 
and liquid-impermeable 8 is formed in a certain position in 
the drawing channel 2b between the Suction pressure gen 
erating chamber 1 and the analytical Section 3 on the Side of 
the Suction preSSure generating chamber 1. The Stopper 8 is 
formed by disposing a hydrophobic porous film in a certain 
position in the drawing channel 2b. 
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0.136 Furthermore, an air vent passage 25 branches from 
a portion of the drawing channel 2a between the liquid 
pooling portion 9 and the analytical Section 3, and the end 
26 of the passage is open to the outside of the body. By 
providing Such an opening, capillarity can be developed 
because of the air vent passage 25. 

0137) Furthermore, the area of the cross section of the air 
vent passage 25 is made Smaller than that of the croSS Section 
of the liquid pooling portion 9, so that the liquid flow 
resistance in the air vent passage 25 is larger than that in the 
liquid pooling portion 9. Specifically, the liquid pooling 
portion 9 is about four times as wide as the drawing channel 
2 or the air vent passage 25, and the liquid pooling portion 
9 is about twice as thick as the drawing channel 2 or the air 
vent passage 25. 

0.138. Such a device of laminated films can be produced, 
for example, by laminating films 11, 12, 13, and 14 formed 
into respective types of shapes, with a reagent film 7 and a 
hydrophobic porous film 8 placed therebetween, as shown in 
FIG 10. 

013:9) The film 14 is to be the under surface of the device, 
wherein the window 10 is provided. In the film 13 are 
formed cut-out portions to form the liquid pooling portion 9, 
the air vent passage 25, the analytical Section 3, and the 
drawing channel 2, respectively. The film 12 ensures the 
thickness of the liquid pooling portion 9 (the size of the 
cross-sectional area of the portion). In the film 12 are formed 
a cut-out portion in order to form the liquid pooling portion 
9, a circular shaped cut-out portion in order to form an 
opening at the end of the air vent passage 25, and a circular 
shaped cut-out portion in order to communicate the drawing 
channel 2b with the Suction pressure generating chamber 1. 
In the film 11 are formed a protrusion of an approximately 
cylindrical convex portion in order to form the Suction 
preSSure generating chamber 1 and a circular cut-out portion 
in order to form an opening at the end of the air vent passage 
25. 

0140. Then, the reagent film 7 is disposed in a portion 
between the film 14 and the film 13 where the analytical 
section 3 is to be formed, and the hydrophobic porous film 
8 is disposed between the film 13 and the film 12 in a portion 
to be a part of the drawing channel 2b. In this State, the four 
films 14, 13, 12, and 11 are laminated in this order from the 
bottom and then integrated together to produce a device as 
shown in FIG. 9. 

0141 An example of the hydrophobic porous film is a 
hydrophobic resin porous film, Specifically, a polyethylene 
porous film, a polypropylene porous film, a Teflon porous 
film, or the like. Suitable hydrophobic resin porous films are 
Celgard (Product Name/Hoechst Celanese Co., Ltd.), and 
Hipore (Product Name/Asahi Chemical Industry Co., Ltd.). 
The average diameter of a pore in the hydrophobic resin 
porous film is usually from 0.1 to 1 lum, preferably from 0.3 
to 0.7 um. Furthermore, the thickness of the hydrophobic 
resin porous film is usually from 10 to 100 um. Such a 
hydrophobic resin porous film can be produced, for 
example, by forming a film using Said hydrophobic resin and 
then orienting the film either uniaxially or biaxially. 

0142. The reagent film 7 is a film impregnated with a 
reagent, and the type of the reagent is Selected as appropriate 
depending upon the type of the object for analysis. The 
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Structure of the reagent film is also determined as appropri 
ate depending upon the type of the object to be analyzed. For 
example, when plasma components of blood is the object for 
analysis, the reagent film usually has a structure in which a 
filtration layer for Separating blood cells, a reagent layer 
impregnated with a reagent, and a base member are lami 
nated in this order. Then, the reagent film 7 is arranged in the 
analytical Section 3 So that the filtration layer can contact 
with blood (a liquid sample). Moreover, conventionally 
known materials can be applied for the respective layers in 
the reagent film. 
0143. When producing a device of the present invention, 
the films may be integrated by using an adhesive to bond the 
respective films to each other or by laminating the films by 
pressing or heating. 

0144) Furthermore, Suitable materials for the films which 
comprise the device are, for example, polyethylene, poly 
ethylene terephthalate (PET), polystyrene, polyvinyl chlo 
ride, and the like, and particularly PET is desired because of 
processability. 

0145 The dimensions of the device shown in FIG. 9 are 
usually 15 to 60 mm in length, 5 to 20 mm in width, and 1 
to 3 mm in thickness. Furthermore, the dimensions of the 
Suction preSSure generating chamber 1 are usually 3 to 15 
mm in diameter and 0.5 to 3 mm in height. Furthermore, the 
dimensions of the drawing channel 2 are usually 10 to 40 
mm in overall length, 0.5 to 2 mm in width, and 0.1 to 0.5 
in thickness, wherein the drawing channel 2a is 5 to 30 mm 
in length, and the drawing channel 2b is 5 to 30 mm in 
length. Furthermore, the dimensions of the analytical Section 
3 are usually 2 to 10 mm in diameter and 0.1 to 1 mm in 
height. The dimensions of the liquid pooling portion 9 are 
usually 2 to 10 mm in length, 2 to 10 mm in width, and 0.2 
to 1 mm in thickness. The dimensions of the air vent passage 
25 are usually 2 to 10 mm in overall length, 0.5 to 2 mm in 
width, 0.1 to 0.5 mm in thickness, and 0.5 to 5 mm in 
diameter of the opening of the passage. The dimensions of 
the opening 4 are usually 2 to 10 mm in width and 0.2 to 1 
mm in thickness. 

0146) Next, a method for analyzing a sample using the 
device shown in FIG. 9 will be described by referring to 
FIG. 11. In FIG. 11, the same parts as shown in FIG. 9 are 
referred to by using the Same signs. 
0147 First, the protruding Suction pressure generating 
chamber 1 in the device is compressed by applying pressure, 
for example, by pressing with a finger. Then, in this State, the 
opening 4 is contacted with a Sample 15 in a predetermined 
sampling spot. Then, as shown in FIG.11(A), the sample 15 
is drawn by capillarity developed due to the air vent passage 
25 into the opening 4 and retained in the liquid pooling 
portion 9. Then, the opening 4 is detached from the Sampling 
Spot, and then the force of pressing with a finger is weakened 
to release the applied preSSure. Then, the compressed Suc 
tion preSSure generating chamber 1 returns to the original 
shape due to the elasticity, whereby a Suction pressure (a 
negative pressure) is developed. Due to the developed 
Suction pressure, the Sample is retained in the liquid pooling 
portion 9 is drawn through the drawing channel 2a into the 
analytical section 3 as shown in FIG.11(B). The time period 
required for introducing the Sample into the analytical 
Section 3 in Such a method is markedly short compared to the 
time required for drawing a Sample by using capillarity. In 
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addition, Such a drawing process is hardly affected by 
properties of the Sample Such as Viscosity. Furthermore, in 
this drawing process, because the liquid Stresses in the liquid 
pooling portion 9 and the air vent passage 25 are adjusted as 
described above, a part of the sample 15 remains in the air 
vent passage 25 as shown in the drawing, So that air 
inclusion can be prevented. Furthermore, even if exceSS 
Suction pressure is developed, because the Stopper 8 is 
formed, it is ensured that the sample 15 is introduced into the 
analytical section 3 without causing a flow of the sample 15 
into the Suction pressure generating chamber 1. Accordingly, 
it is not necessary to take care in adjusting the pressing force 
with a finger. Then, in the analytical Section 3, a reaction 
between a component in the Sample 15 and the reagent 
contained in the reagent film 7 takes place to generate a 
pigment, whereby a color is developed in the reagent film 7. 
Then, the device in which a color is developed in the reagent 
film 7 is Set in a predetermined position in an optical 
measuring apparatus Such as a densitometer. Then, light is 
irradiated into the device through the window 10 formed in 
the under Surface of the device, So that when using the 
densitometer, a reflected light is detected in a detecting 
Section to measure the color developed in the regent film. 
Furthermore, in this measuring, when both the whole ana 
lytical Section 3 and the reagent film 7 are transparent, 
analysis can also be conducted by using a transmitted light. 

EXAMPLE 8 

0148 FIG. 12 shows a plan view of an embodiment of a 
device for multiple analysis provided with a plurality of 
analytical Sections arranged in Series. 
0149. As shown in the drawing, this device is provided 
with three analytical Sections 3 in certain positions in a 
drawing channel 2, and a reagent film 7 is disposed in each 
of the analytical sections 3. The respective reagent films 7 
are impregnated with different types of reagents. The Struc 
ture of the device other than these aspects is the same as that 
of the device shown in FIG. 9, and the same parts as in FIG. 
9 are referred to by using the same Signs. 
0150. This device can be produced by laminating a 
plurality of films having predetermined shapes and then 
integrating them together, as in the predescribed device in 
Example 7, and the method for producing the device, used 
materials, and the like are also the Same as in the device in 
Example 7. Furthermore, the overall dimensions of the 
device are usually 15 to 100 mm in length, 5 to 20 mm in 
width, and 1 to 3 mm in thickness. Furthermore, the whole 
length of the drawing channel 2 is usually 20 to 80 mm, and 
the Spacing between the analytical Sections is usually 3 to 10 
mm. The dimensions in other parts of the device are the 
Same as in the device of Example 7. 
0151. Although a device provided with three analytical 
Sections is described in this embodiment, the present inven 
tion is not limited to Such a device, and any number of 
analytical Sections can be provided depending upon the 
desired number of items for measurement. 

0152 Next, a method for analysis using such a device for 
multiple analysis is performed, for example, as follows. 

0153 First, a suction pressure generating chamber 1 of 
the device is compressed by pressing as in the predescribed 
embodiment. Then, in this State, the opening 4 is contacted 
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with a Sample in a predetermined Sampling Spot, whereby 
the Sample is drawn by capillarity into the liquid pooling 
portion 9 where it is retained. Then, the opening 4 is 
detached from the Sampling spot, and thereafter the preSSure 
applied to the Suction pressure generating chamber 1 is 
released, So that a Suction pressure is developed. Accord 
ingly, the Sample is introduced into the respective three 
analytical Sections 3 one after another, where respective 
reactions between compounds in the Sample and the reagents 
contained in the respective reagent films 7 take place. Then, 
the device is Set in a predetermined position in an optical 
measuring apparatus capable of performing multiple analy 
sis. Then, light is irradiated through the window formed in 
the under Surface of the device, whereby the colors devel 
oped in the respective reagent films 7 are measured. An 
example of the optical measuring apparatus is a densitom 
eter. Thus, by using Such a device for multiple analysis, a 
plurality of items can be measured Simultaneously. 

EXAMPLE 9 

0154 FIG. 13 shows a plan view of a device for ana 
lyzing a Sample for multiple analysis provided with a 
plurality of analytical Sections arranged in parallel. 

O155 As shown in the drawing, this device has three 
drawing channels 2. An analytical Section 3 is formed in 
each of the drawing channels 2, where a reagent film 7 is 
disposed. Each reagent film 7 is impregnated with a type of 
reagent different to each other. The portions of each of the 
three respective drawing channels 2 which extend from the 
three respective analytical Sections 3 toward the opening 4 
merge to form a drawing channel 2a in a certain position 
before reaching the liquid pooling portion 9. Furthermore, 
three drawing channels 2b extend from a Suction preSSure 
generating chamber 1 and are in communication with the 
three analytical Sections 3, respectively. This device and the 
device shown in FIG. 9 in Example 7 have the same 
Structure other than these characteristics, therefore, the same 
parts are referred to by using the same signs. 
0156 This device can be produced by laminating a 
plurality of films having predetermined shapes and then 
integrating them together, as in the predescribed device in 
Example 7, and the method for producing the device, the 
materials used, and the like are also the same as those in 
Example 1. Furthermore, the overall dimensions of the 
device are usually 15 to 60 mm in length, 10 to 50 mm in 
width, 1 to 3 mm in thickness. Furthermore, the overall 
length of the drawing channel 2 is usually 10 to 40 mm, and 
the Spacing of the analytical Sections 3 to each other is 
usually 3 to 10 mm. The dimensions of other parts of the 
device are the same as in the device of Example 7. 
O157 Although a device provided with three analytical 
Sections is shown in this embodiment, the present invention 
is not limited to this device, and any number of analytical 
Sections and drawing channels can be provided depending 
upon the desired number of items for measurement. 
0158 Next, an analysis using such a device for multiple 
analysis is performed, for example, as follows. 

0159 First, a suction pressure generating chamber 1 of 
the device is compressed by pressing as in the predescribed 
embodiment. In this State, the opening 4 is contacted with a 
Sample in a predetermined Sampling Spot, and the Sample is 
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introduced by capillarity into the liquid pooling portion 9, 
where it is retained. Then, the opening 4 is detached from the 
Sampling Spot, and thereafter the preSSure applied to the 
Suction pressure generating chamber 1 is released So that a 
Suction pressure is developed. As a result, the Sample is 
introduced into each of the three analytical Sections 3 
Simultaneously, where reactions between components in the 
Sample and the reagents contained in the respective reagent 
films 7 take place. Then, the device is Set in a predetermined 
position in an optical measuring apparatus capable of per 
forming multiple analysis. Then, light is irradiated through 
the window formed in the under Surface of the device, 
whereby the color developed in the respective reagent films 
7 is measured. 

0160 Thus, by using such a device for multiple analysis, 
a plurality of items can be measured simultaneously. An 
example of the optical measuring apparatus is a densitom 
eter. 

0.161 Having described the devices for multiple analysis 
in Example 8 and Example 9, whether the analytical Sections 
are arranged either in Series or in parallel may be determined 
by various conditions Such as influence of the reagents to 
each other, the Shapes of the device, or the like. 

EXAMPLE 10 

0162 FIG. 14 shows a plan view of a device for ana 
lyzing a Sample in which a reagent positioning Section, 
reagent reaction Section, and a measuring Section are pro 
Vided independently in certain positions in the drawing 
channel. 

0163 As shown in the drawing, this device is provided 
with a reagent positioning Section 32, a reagent reaction 
Section 30, and a measuring Section 31, each of them being 
formed in a certain position in a drawing channel 2. The 
shape of the drawing channel does not particularly change 
due to the reagent positioning Section 32, and a reagent is 
Simply disposed in the drawing channel. Also, it may be a 
depressed cylindrical shaped cavity like the reagent reaction 
Section. Moreover, the reagent can be disposed by Simply 
positioning the reagent in the channel, or attaching the 
reagent to the reagent positioning Section by using a hydro 
philic polymer or the like. Examples of the reagents include 
wet-type reagents or the like capable of moving together 
with a Sample. More particularly, example of Such reagents 
are, GOD, peroxidase (POD), 4-aminoantipyrine, N-ethyl 
N-(2-hydroxyne-3-sulfopropyl)-3-methylaniline (TOOS) 
and the like. Moreover, even a dry-type reagent can move 
together with a Sample if it can be dissolved in a Sample. 
Furthermore, the reagent reaction section 30 is formed in a 
Same way as in the predescribed embodiment other than that 
a reagent film is not disposed therein. Furthermore, the 
measuring Section 31 is formed into a depressed cylindrical 
shaped cavity like the reagent reaction Section 30, except 
that it is made transparent for permitting light entrance. 
Moreover, an absorbent member Such as a filter paper may 
be disposed in the measuring Section 31 in order to fix the 
transferred pigment. This device and the device shown in 
FIG. 9 in Example 7 have the same structure other than 
these characteristics, therefore the same parts are referred to 
by using the same Signs. Moreover, the reagent reaction 
Section 30 may also Serve as a measuring Section like in 
Example 7, and in Such a case, the reagent reaction Section 
30 is made transparent for permitting light entrance. 
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0164. This device for analyzing a sample can be pro 
duced by laminating a plurality of films having predeter 
mined shapes and then integrating them together, as in the 
predescribed embodiment in Example 7. In addition, the 
method for producing Such a device, the materials used, and 
the like are also the same as those in Example 7. Further 
more, generally a reagent is prepositioned by using a hydro 
philic polymer or the like during lamination process of the 
films. Furthermore, the overall dimensions of the device are 
usually 15 to 100 mm in length, 5 to 20 mm in width, and 
1 to 3 mm in thickness. Furthermore, the overall length of 
the drawing channel 2 is usually 20 to 80 mm, and the 
spacing between the reagent positioning Section, the reagent 
reaction Section 30, and the measuring Section 31 to each 
other is usually 3 to 10 mm. The dimensions of other parts 
of the device are the same as in the embodiment in Example 
7. 

0.165 Next, an analysis using such a device for multiple 
analysis is performed, for example, as follows. 
0166 First, a Suction pressure generating chamber 1 is 
compressed by pressing as in the predescribed embodiment. 
In this State, the opening 4 is contacted with a Sample in a 
predetermined Sampling Spot, and the Sample is drawn by 
capillarity into the liquid pooling portion 9, where it is 
retained. Then, the opening 4 is detached from the Sampling 
Spot, and thereafter the pressure applied to the Suction 
preSSure generating chamber 1 is released So that a Suction 
preSSure is developed. As a result, the Sample is transferred 
into the reagent positioning Section 32, into the reagent 
reaction Section 30, and then into the measuring Section 31 
in this order. Then, the Sample first moves into the reagent 
reaction Section 30 with the reagent present in the reagent 
positioning Section 32, where a reaction between a compo 
nent in the Sample and the reagent takes place to generate a 
pigment. The pigment may be produced in a portion between 
the reagent reaction Section 30 and the measuring Section 31. 
Then, the pigment moves to the measuring Section 31. If a 
filter paper is positioned in the measuring Section 31, a color 
is developed in the filter paper. Then, the device is Set in a 
predetermined position in an optical measuring apparatus. 
Then, light is irradiated into the measuring Section, whereby 
the color of the pigment or the color developed in the filter 
paper is measured by using an optical measuring apparatus 
Such as a densitometer. As a condition of this measurement, 
when using the predescribed reagents Such as GOD, this 
measuring should be performed one minute after the reac 
tion with a wavelength of 570 nm. 

EXAMPLE 11 

0167 FIG. 15 shows a plan view of a device for ana 
lyzing a Sample in which two reagent positioning Sections 
are provided in certain positions in the drawing channel. 
0168 As shown in the drawing, this device is provided 
with a first reagent positioning Section 32a and a Second 
reagent positioning Section 32b formed in certain positions 
in a drawing channel 2, the two Sections forming the reagent 
reaction Section 30, and further provided with a measuring 
Section 31. Usually, a first reagent is disposed in the first 
reagent positioning Section 32a, and a Second reagent is 
disposed in the Second reagent positioning Section 32b. 
0169. Although the first reagent positioning section 32a 
and the Second reagent positioning Section 32b are formed 
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into depressed cylindrical shaped cavities, reagents may be 
Simply disposed in the drawing channel 2 without changing 
the shape of the channel, as described later. Furthermore, in 
disposing the reagents, the reagents may be attached to the 
reagent positioning Sections by using a hydrophilic polymer 
or the like, while it may be simply positioned as in the 
predescribed device in Example 10. Suitable reagents are 
those comprising two or more components which cannot be 
mixed prior to a reaction with a Sample, as previously 
described. An example of Such a reagent is an enzyme 
Substrate type reagent, Specifically, trypsin-Substrate type 
reagent. The Substrate usually generates a pigment through 
an enzyme reaction. Furthermore, when dissolved and 
mixed in a Sample, this reagent is capable of moving. 

0170 Also, the measuring section 31 is formed as a 
depressed cylindrical shaped cavity like the reagent posi 
tioning Section. Further, an absorbent member Such as a filter 
paper may be disposed in the measuring Section 31 in order 
to fix the transferred pigment. This device and the device 
shown in FIG. 9 in Example 7 have the same structure other 
than these characteristics, therefore, the same parts are 
referred to by using the same Signs. Moreover, a reagent 
reaction Section may serve as a measuring Section like in 
Example 7. In case of this embodiment, the Second posi 
tioning disposed Section 32b may serve as the measuring 
Section 31. 

0171 This device can be produced by laminating a 
plurality of films having predetermined shapes and then 
integrating them together, as in the predescribed device in 
Example 7. In addition, the method for producing Such a 
device, the materials used, and the like in this device are also 
the same as those in Example 7. Furthermore, generally a 
reagent is prepositioned by using a hydrophilic polymer or 
the like during lamination process of the films. Furthermore, 
the overall dimensions of the device are usually 15 to 100 
mm in length, 5 to 20 mm in width, and 1 to 3 mm in 
thickness. Furthermore, the overall length of the drawing 
channel 2 is usually 20 to 80 mm, and the Spacing between 
the reagent positioning Sections and the measuring Section is 
usually 3 to 10 mm. The dimensions of other parts of the 
device are the same as in Example 7. 
0172 Next, an analysis using this device is performed, 
for example, as follows. 

0173 First, as in the predescribed embodiment, a suction 
preSSure generating chamber 1 is compressed by applying 
preSSure. In this State, the opening 4 is contacted with a 
Sample in a predetermined Sampling spot, and the Sample is 
drawn by capillarity into the liquid pooling portion 9 to be 
retained. Then, the opening 4 is detached from the Sampling 
Spot, and then the pressure applied to the Suction preSSure 
generating chamber 1 is released So that a Suction pressure 
is developed. As a result, the Sample is transferred into the 
first reagent positioning Section 32a, into the Second reagent 
positioning Section 32b, and into the measuring Section 31 in 
this order. Then, the Sample first moves into the Second 
reagent positioning Section 32b with the first reagent present 
in the first reagent disposed Section 32a, where the three of 
the Sample, the first reagent, and the Second reagent are 
reacted to each other to generate a pigment. The pigment 
may be generated in a portion between the Second reagent 
disposed Section 32b and the measuring Section 31. Then, 
the pigment moves to the measuring Section 31. When a 
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filter paper is positioned in the measuring Section 31, a color 
is developed in the filter paper. Then, the device is Set in a 
predetermined position in an optical measuring apparatus. 
Then, light is irradiated into the measuring Section 31, 
whereby the color of the pigment or the color developed in 
the filter paper is measured by using an optical measuring 
apparatus Such as a densitometer. 

EXAMPLE 12 

0.174 FIG. 16 shows a plan view of a device for ana 
lyzing a Sample in which three reagent positioning Sections 
and a measuring Section are provided in certain positions in 
a drawing channel. This device has a structure in which 
those in Example 10 and 11 are integrated. 
0.175. As shown in the drawing, this device is provided 
with a first reagent positioning Section 32a, a Second reagent 
positioning Section 32b, and a third reagent positioning 
Section 32c formed in certain positions in a drawing channel 
2, all of these forming a reagent reaction Section 30 in 
combination, and further provided with a measuring Section 
31 formed in a certain position in the drawing channel 2. 
Usually, a first reagent is disposed in the first reagent 
positioning Section 32a, a Second reagent is disposed in the 
Second reagent positioning Section 32b, and a third reagent 
is disposed in the third reagent positioning Section 32c. 
0176) The reagents are simply disposed in the respective 
three reagent positioning Sections 32a, 32b, and 32c without 
changing the shape of the drawing channel 2. Furthermore, 
in disposing the reagents, they may be simply disposed in 
the drawing channel as in the device previously described in 
Example 4, or alternatively, the reagents may be attached to 
the respective reagent positioning Sections by using a hydro 
philic polymer or the like. Suitable reagents are those 
comprising two or more components which cannot be mixed 
prior to a reaction with a Sample as previously described. 
Examples of Such a reagent include enzyme-Substrate type 
reagents, for example, a reagent comprising a trypsin, the 
Substrate of the trypsin, and a buffer Solution. By using Such 
a reagent, for example, a trypsin inhibitor in urine can be 
measured. Furthermore, a pigment is generated through a 
reaction between the substrate and the enzyme. With regard 
to this reagent, the first reagent is the buffer Solution, the 
Second reagent is the trypsin, and the third reagent is the 
Substrate. Besides, when dissolved and mixed in a Sample, 
this reagent is capable of moving. 
0177. The measuring section 31 is formed as a depressed 
cylindrical shaped cavity. An absorbent member Such as a 
filter paper may be disposed in the measuring Section 31 in 
order to fix the transferred pigment. The structure of this 
device other than these characteristics is the same as that of 
the device shown in FIG. 9 in Example 7, therefore the same 
parts are referred to by using the same signs. 
0.178 This device can be produced by laminating a 
plurality of films having predetermined shapes and then 
integrating the films together, as in the device described in 
Example 7. In addition, the method for producing Such a 
device, the materials used, and the like are also the same as 
those in Example 7. Furthermore, the reagents are generally 
disposed in advance by using hydrophilic polymers or the 
like during the process of laminating the films. Furthermore, 
the overall dimensions of the device are usually 15 to 100 
mm in length, 5 to 20 mm in width, and 1 to 3 mm in 
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thickness. Furthermore, the whole length of the drawing 
channel 2 is usually 20 to 80 mm, and the Spacing between 
the reagent positioning Sections and the measuring Section is 
usually 3 to 10 mm. The dimensions of other parts of the 
device are the same as in Example 7. 
0179 Next, a method for analyzing a sample by using 
this device will be described by referring to a case using the 
predescribed reagent comprising a buffer Solution, a trypsin 
and a Substrate. 

0180 First, the device for analyzing a sample having a 
buffer Solution in the first reagent positioning Section 32a, a 
trypsin in the Second reagent positioning Section 32b, and a 
Substrate in the third reagent positioning Section 32c is 
prepared. Then, as in the predescribed embodiment, a Suc 
tion pressure generating chamber 1 is compressed by apply 
ing a preSSure, and in this State, the opening 4 is contacted 
with a sample (urine) in a predetermined Sampling spot, So 
that the Sample is drawn by capillarity into the liquid pooling 
portion 9 to be retained. Then, the opening 4 is detached 
from the Sampling spot, and then the pressure applied to the 
Suction pressure generating chamber 1 is released So that a 
Suction pressure is developed. As a result, the Sample is 
transferred into the first reagent positioning Section 32a, into 
the Second reagent positioning Section 32b, into the third 
reagent positioning Section 32c, and into the measuring 
section 31 in this order. Then, the sample moves into the 
Second reagent positioning Section 32b with the buffer 
Solution present in the first reagent positioning Section 32a, 
where the Sample, the buffer Solution, and the trypsin are 
mixed together. Then, the mixture is transferred into the 
third reagent positioning Section 32c, where it is mixed with 
the Substrate, whereby an enzyme reaction is caused to 
generate a pigment. Moreover, the pigment may be gener 
ated in a position between the third reagent positioning 
Section 32c and the measuring Section 31. Then, the pigment 
moves to the measuring section 31. Therefore, when a filter 
paper is positioned in the measuring Section 31, a color is 
developed in the filter paper. Then, the device is Set in a 
predetermined position in an optical measuring apparatus. 
Then, light is irradiated into the measuring Section 31, 
whereby the color of the pigment or the color developed in 
the filter paper is measured by using an optical measuring 
apparatus Such as a densitometer. 

EXAMPLE 13 

0181 Next, an embodiment of a device for analyzing a 
Sample of the present invention in which a vent is formed in 
a Suction pressure generating chamber will be described. 
0182 FIG. 17 shows a cross-sectional view of an 
embodiment of this device. As shown in FIG. 17(A), the 
basic Structure of the device is the same as that of the device 
shown in FIG. 9 in Example 7, and the same parts are 
referred to by using the same signs. The vent 1a is usually 
0.1 to 5 mm in diameter. An analysis of a Sample by using 
this device is conducted, for example, as follows. 
0183 First, the opening 4 of the device is contacted with 
a Sample, So that the Sample 15 is retained in the liquid 
pooling portion 9. Then, as shown in FIG. 17(B), the suction 
preSSure generating chamber 1 is pressed with a finger or the 
like. At this time, because the air in the Suction preSSure 
generating chamber 1 is discharged through the vent la, the 
Sample is not discharged through the opening 4 by the air 
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forced from the Suction pressure generating chamber 1. 
Then, as shown in FIG. 17(C), the vent 1a is closed with a 
finger or the like when the Suction pressure generating 
chamber 1 is compressed. Then, when the pressure applied 
to the Suction pressure generating chamber 1 is released in 
a state in which the vent 1a is closed as shown in FIG. 
17(D), the Suction pressure generating chamber 1 returns to 
its original shape and thereby a Suction pressure is devel 
oped. As a result, the Sample 15 is transferred through the 
drawing channel 2 into the analytical Section 3. The Subse 
quent analyzing operation is the same as in Example 7. 

0184. Accordingly, by using such a device in which the 
Suction pressure generating chamber 1 is provided with the 
vent la, it is possible to apply a pressure to the Suction 
preSSure generating chamber 1 after the opening 4 is con 
tacted with the sample 15 and the sample is retained in the 
liquid pooling portion. As a result, Sampling can be per 
formed easily. 

EXAMPLE 1.4 

0185. Next, an embodiment of a device of the present 
invention in which a Suction pressure generating tube is used 
as a Suction pressure generating means will be described. 

0186 FIG. 18 shows a cross-sectional view of an 
embodiment of Such a device for analyzing a Sample. AS 
shown in FIG. 18(A), this device has the same structure as 
that of the device shown in FIG. 9 in Example 7, except that 
a Suction pressure generating tube 21 is provided in place of 
a Suction pressure generating chamber, and the same parts 
are referred to by using the same Signs. The Suction pressure 
generating tube 21 can be formed, for example, by placing 
a resin sheet, which is bent So that the shape of a croSS 
Section of the sheet in longitudinal direction becomes 
approximately a reverse U-shaped, on the body of the 
device. In this case, one end of the Suction pressure gener 
ating tube communicates through a stopper 8 which is 
gas-permeable and liquid-impermeable with the drawing 
channel 2, and the other end is closed. In the Suction preSSure 
generating tube, usually the sheet is 0.01 to 2 mm in 
thickness, and the tube is 0.5 to 5 mm in height on the inside, 
1 to 10 mm in width on the inside, and 5 to 30 mm in length. 
It is desired that the Suction preSSure generating tube 21 is 
formed So that it may not overlap with the drawing channel 
2, an analytical Section 3, or the like. This is because it is 
necessary to compress the tube by applying a preSSure 
through a hand in order to develop a Suction pressure by the 
Suction pressure generating tube 21, and there is a possibility 
that the shape of the drawing channel or the like might be 
changed by the pressure. Suitable materials for the resin 
sheet are, for example, Soft Vinyl chloride resin, Soft Silicon 
resin, natural rubber, and the like. Furthermore, the shape of 
a croSS Section of the Suction pressure generating tube in a 
longitudinal direction is not limited to Said reverse U-shape. 
For example, it may be rectangular or the like. 
0187 Asample may be analyzed by using this device, for 
example, as in the following Steps. First, the opening 4 of the 
device is contacted with a Sample, So that the Sample 15 is 
retained in a liquid pooling portion 9. Then, as shown in 
FIG. 18(B), a portion of the suction pressure generating tube 
21 on one end Side (right end in the drawings) in commu 
nication with the drawing channel 2 is pressed with a finger 
or the like, whereby the corresponding portions of the sheet 
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are adhered to each other. Then, as shown in FIG. 18(C) and 
FIG. 18(D) successively, the tube can be drawn by moving 
the pressing portion toward the open end. As a result, a 
Suction pressure is developed in the Suction pressure gen 
erating tube 21, whereby the sample 15 is moved through the 
drawing channel 2 into the analytical Section 3. Subsequent 
analyzing operation is conducted in the same way as in 
Example 7. 
0188 Accordingly, by using such a device having the 
Suction pressure generating tube as the Suction pressure 
generating means, a Sucking operation can be performed 
after the opening 4 is contacted with the sample 15, which 
is then retained in the liquid pooling portion, as in the device 
provided with a Suction pressure generating chamber having 
the vent la. As a result, Sampling can be operated more 
easily. 

EXAMPLE 1.5 

0189 Next, an embodiment of the present invention 
where a Sample is analyzed by an electrochemical means 
will be described. 

0.190 FIG. 19 shows a device for analyzing a sample 
provided with electrodes. FIG. 19(A) is a plan view of the 
device, and FIG. 19(B) is a cross-sectional view of the 
device shown in FIG. 19(A) taken along the line IV-IV. The 
device shown in these drawings has the Same Structure as the 
device in Example 7, except that the electrodes are formed 
and no window is formed, therefore the same parts are 
referred to by using the same signs. 
0191). As shown in the drawings, the electrodes comprise 
a working electrode 33a and a counter electrode 33b, which 
are formed under the analytical section 3. Both of the 
electrodes extend beyond the Suction pressure generating 
chamber 1, and the ends of them are formed into terminals 
33c and 33d, respectively. 
0.192 This device can be produced by laminating the 
films formed into respective predetermined shapes as in 
Example 7. For example, as shown in FIG. 20, the device 
can be produced by laiminating films 11, 12, 13, and 14 
formed into respective types of shapes, with a reagent film 
7 and a hydrophobic porous film 8 positioned therebetween. 

0193 The film 14 forms the under side portion of the 
device, and the electrodes (33a, 33b, 33c, 33d) are formed 
on the upper surface of the film. The electrodes can be 
formed, for example, by printing the terminals (33c and 33d) 
on the film by Screen printing using Silver (Ag) paste, while 
printing the working electrode 33a and the counter electrode 
33b by Screen printing using conductive carbon paste. The 
dimensions of the electrodes are, for example, in case of the 
shape shown in the drawing, usually 1 to 14 mm in outer 
diameter of the working electrode 33a, 3 to 15 mm in outer 
diameter of the counter electrode 33b, and 0.5 to 2 mm in 
width of the Spacing between these electrodes. Furthermore, 
the Overall length of the electrode including the terminals is 
10 to 50 mm. Moreover, the shapes of the electrodes are not 
limited to the shapes shown in the drawing. The material for 
the film is not particularly limited as long as it has insulating 
property, and for example, PET, polypropylene, polyester or 
the like may be used. Furthermore, a hole to form a window 
is not formed in the film 14. Furthermore, the film 14 is not 
necessarily transparent, and it may be colored. 
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0194 In producing this device, a reagent film 7 produced 
independently may be used, or alternatively, the reagent film 
7 may be directly formed on the electrodes (the working 
electrode and the counter electrode). For example, the 
reagent film can be formed by applying a hydrophilic high 
polymer aqueous Solution on the electrodes portion followed 
by drying, thereupon further applying a reagent Solution 
followed by drying. An example of the high polymer aque 
ous Solution is a 0.5% by weight acqueous Solution of 
carboxymethyl cellulose. In case of analyzing lactic acid, for 
example, a Suitable reagent Solution is 400 U/ml of lactate 
oxidase and 2.0% by weight aqueous Solution of potassium 
ferricyanide. Furthermore, in case of analyzing glucose, 
glucose oxidase may be used in place of Said lactate oxidase, 
and in case of analyzing cholesterol, cholesterol oxidase 
may be used in place of Said lactate oxidase. 
0.195 Next, a method for analyzing a sample by using 
this device will be described. First, as in the predescribed 
embodiments, the Suction pressure generating chamber 1 is 
compressed, and in this State, the opening 4 is contacted with 
a Sample in a predetermined Sampling Spot, thereby the 
Sample is drawn by capillarity into the liquid pooling portion 
9 to be retained. Then, the pressure applied to the suction 
preSSure generating chamber 1 is released to develop a 
Suction pressure, whereby the Sample is moved into the 
reagent film 7 positioned in the analytical Section 3, where 
a reaction with the reagent takes place. Then, the device is 
Set in a predetermined position in an electrochemical mea 
Suring apparatus, and after a reaction of a predetermined 
time period, a certain amount of Voltage is applied between 
the working electrode and the counter electrode, and the 
flowing electric current is measured. 

EXAMPLE 16 

0196) Next, an embodiment of the present invention in 
which a device of the present invention is used in an analysis 
using immunoassay will be described. 

0.197 FIG. 21(A) shows a plan view of a device for 
analyzing a Sample for immunoassay. AS Shown in the 
drawing, in this device, a liquid pooling portion 9a is formed 
as a depressed cylindrical shaped cavity, and a circular 
opening 4a is formed thereon. Furthermore, four analytical 
Sections 3a, 3b, 3c, and 3d are formed in certain positions in 
the drawing channel 2. A reagent film 7a containing an 
antibody, which is labelled by a colored material such as 
gold colloid through reaction with a target antigen in a 
Sample (a labelled antibody), is disposed in the analytical 
Section 3a. Furthermore, a reagent film 7b, where an anti 
body which reacts with the same antigen mentioned above 
is immobilized, is disposed in the analytical Section 3b. 
Furthermore, a rinsing Solution 16 is disposed in the ana 
lytical section 3d. The rest of the structure is the same as in 
the device shown in FIG. 9 in Example 7, therefore the same 
parts are referred to by using the same signs. 
0198 Immunoassay using this device is performed, for 
example, as shown in FIG. 21.(B)-(H). First, the suction 
preSSure generating chamber 1 is compressed by pressing, 
and in this State, the opening 4a is contacted with a Sample, 
whereby the Sample is drawn by capillarity into the liquid 
pooling portion 9a to be retained (FIG. 21.(B)). At this time, 
the rinsing Solution 16 is forced to move into the analytical 
Section 3b by the air discharged from the Suction preSSure 
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generating chamber. Then, the pressing force applied to the 
Suction pressure generating chamber 1 is slightly weakened 
to develop a weak Suction pressure, thereby the Sample is 
moved into the analytical Section 3a, where a reaction 
between the antigen in the sample and the labelled antibody 
takes place (FIG. 21 (C)). At this time, the rinsing solution 
is moved into the analytical Section 3C by the Suction 
preSSure. Then, when the preSSure applied to the Suction 
preSSure generating chamber 1 is completely released to 
develop a Suction preSSure, the Sample is moved into the 
analytical Section 3b, where the antigen in the Sample is 
reacted with the immobilized antibody (FIG. 21(D)). Fur 
thermore, at this time, the rinsing Solution 16 is moved into 
the analytical Section 3d. Then, the Suction pressure gener 
ating chamber 1 is lightly compressed again, and the result 
ing discharged air forces the Sample to move into the 
analytical section 3a (FIG.21(E)). Then, the antigens linked 
to the immobilized antibodies remain in the analytical 
section 3b, the antigen being labelled by the labelled anti 
bodies. However, a number of labelled antibodies which are 
not linked to the antigens also remain in the analytical 
section 3b. At this time, the rinsing solution 16 is transferred 
into the analytical Section 3c. Then, the Suction pressure 
generating chamber 1 is further Strongly compressed So that 
the Sample is moved into the liquid pooling portion 9a 
forced by the discharged air, and also the rinsing Solution 16 
is moved into the analytical section 3b (FIG. 21(F)). Then, 
the preSSure applied to the Suction pressure generating 
chamber 1 is slightly released to generate a weak Suction 
preSSure, whereby the rinsing Solution 16 is moved to the 
analytical section 3c (FIG.21(G)). As a result, the analytical 
Section 3b is rinsed, and only the antigens linked both to the 
immobilized antibodies and to the labelled antibodies are 
present in the analytical Section 3b. At this time, the Sample 
is transferred into the analytical Section 3a. Then, in this 
State, the amount of the labelled antibodies present in the 
analytical Section 3c is measured by using an optical means. 
After measuring, the pressure applied to the Suction pressure 
generating chamber 1 is completely released (FIG. 21 (H)), 
and the device is discarded. 

0199 Finally, it is to be understood that the invention 
may be embodied in other specific forms without departing 
from the Spirit or essential characteristics thereof. The 
embodiments disclosed in this application are to be consid 
ered in all respects as illustrative and not restrictive, So that 
the Scope of the invention being indicated by the appended 
claims rather than by the foregoing description, and all 
changes which come within the meaning and range of 
equivalency of the claims are intended to be embraced 
therein. 

1-27. (canceled) 
28. A device for collecting a Sample for analysis, com 

prising: 
a main body dimensioned to manipulated by hand; 
a Suction preSSure generator comprising a chamber 
formed in the main body; 

a drawing channel formed in the main body in commu 
nication with the chamber of the Suction pressure 
generator, an opening in the main body being formed at 
the end of Said drawing channel distal with respect to 
Said Suction pressure generator, 
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a flexible cover on the main body, whereby changes in 
preSSure in the chamber of the Suction preSSure gen 
erator are created by movement of the flexible cover, 
and 

an analytical Section formed in Said drawing channel 
between the Suction generator and the opening, the 
analytical Section communicating directly with the 
exterior of the device through the drawing channel, 

wherein in use a Sample is drawn into the main body 
through the opening by Suction preSSure developed by 
Said Suction pressure generator, and then the Sample is 
transferred by the Suction pressure through the drawing 
channel into the analytical Section. 

29. A device as claimed in claim 28 wherein the device 
has at least one dimension Selected from: an overall length 
of 15 to 100 mm; a width of 20 to 50 mm; a width of 5 to 
20 mm; or a thickness of 1 to 5 mm. 

30. A device as claimed in claim 28, wherein the device 
is designed to be discarded after a single use. 

31. A device as claimed in claim 30, wherein a liquid flow 
resistance in a first portion of the drawing channel between 
Said analytical Section and Said Suction pressure generator is 
greater than a liquid flow resistance in the bypass channel 
and a liquid flow resistance in a Second portion of the 
drawing channel between Said analytical Section and a 
position at which Said bypass channel branches. 

32. A device as claimed in claim 28, wherein a positive 
preSSure can be generated to return a Sample withdrawn 
from the analytical Section to the analytical Section. 

33. A device as claimed in claim 28, wherein the opening 
has a shape enlarging toward the end. 

34. A device as claimed in claim 28, wherein a liquid 
pooling portion is formed between the opening and the 
drawing channel, and an air vent passage branches from a 
portion of the drawing channel between the liquid pooling 
portion and the analytical Section, the end of the air vent 
passage opening to the Outside. 

35. A device as claimed in claim 34, wherein the liquid 
flow resistance in the air vent passage is larger than the 
liquid flow resistance in the liquid pooling portion. 

36. A device as claimed in claim 28, wherein the analyti 
cal Section formed in the drawing channel Serves as a reagent 
positioning Section and a reagent reaction Section. 

37. A device as claimed in claim 28, wherein a reagent 
positioning Section, a reagent reaction Section and an ana 
lytical Section are provided independently in certain posi 
tions in the drawing channel. 

38. A device as claimed in claim 37, wherein a plurality 
of reagent positioning Section are provided in certain posi 
tions in the drawing channel. 

39. A device as claimed in claim 28, wherein a concave 
portion with a cylindrical inner Shape is formed in the main 
body as the chamber of the Suction pressure generator and 
the flexible cover is disposed over the concave portion. 

40. A device as claimed in claim 28, wherein the analyti 
cal Section is wider than the drawing channel and the 
drawing channel extends from the analytical Section to the 
Suction preSSure generator. 


