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(57) ABSTRACT 

The invention relates to a method of preparing an original 
sample (3) of biological origin with a view to detecting at 
least one component contained in it, whereby the original 
sample (3) is enclosed in a first container (1) and at least a part 
of this original sample (3) is transferred from the first con 
tainer (1) into at least one reaction container, a reagent (9) or 
reagent mixture being placed beforehand in at least one of the 
reaction containers in order to prepare the original sample (3) 
and the component to be detected. In order to transfer at least 
a part of the original sample (3), two respective containers (1. 
6) are connected to one another to form a closed, airtight 
system at least until at least the component(s) to be detected 
has (have) been rendered stable by reacting it (them) with the 
reagent (9) or reagent mixture at room temperature. 
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METHOD AND DEVICE FOR PREPARING A 
SAMPLE OF BIOLOGICAL ORIGIN IN 
ORDER TO DETERMINEAT LEAST ONE 
CONSTITUENT CONTAINED THEREN 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of and Applicant 
claims priority under 35 U.S.C. SS 120 and 121 of parent U.S. 
patent application Ser. No. 12/287,586, which application is a 
divisional of and Applicant claims priority under 35 U.S.C. 
SS 120 and 121 of grandparent U.S. patent application Ser. 
No. 10/487,791, filed Aug. 30, 2004, now U.S. Pat. No. 7,456, 
024, which application is a national stage application under 
35 U.S.C. SS371 of PCT Application No. PCT/AT02/00255 
filed Aug. 29, 2002, which claims priority under 35 U.S.C. 
S119 of Austrian Application No. A 1364/2001 filed on Aug. 
29, 2001, the disclosures of each of which are hereby incor 
porated by reference. 
0002 The invention relates to a method of preparing an 
original sample of biological origin with a view to detecting at 
least one component contained in it, a device for establishing 
a closed, air-tight flow connection between two containers, a 
container with a device for establishing a closed, air-tight 
connection to another container, a device for cutting up a 
sample of biological origin into Smaller pieces, an analysis kit 
and a buffer. The invention further relates to the use of the 
device of the container or analysis kit for analysing samples 
of biological origin. 
0003 Molecular analysis, i.e. providing evidence of 
nucleic acids, is becoming increasingly important in clinical 
diagnosis, i.e. as a means of determining genetic defects or in 
Solving crime, to name but a few examples. The methods of 
choice in detecting DNA these days are the polymerase chain 
reaction (PCR) or reverse transcriptase polymerase chain 
reaction (RT-PCR), by means of which specific nucleic acids 
can be detected from even the smallest of samples. 
0004. A vessel used for taking a blood sample which 
simultaneously stabilises nucleic acid is known from patent 
specification WO 00/09746 A. The effect of cellular and 
extra-cellular nucleases normally remains under physiologi 
cal control, as long as the cells are in their normal environ 
ment within the body. When a blood sample is taken, how 
ever, changes occur in the nucleic acids contained in the cells 
to a greater or lesser degree. The cells contain nuclease 
enzymes, which destroy nucleic acids. In order to prevent this 
breakdown, the vessel disclosed in patent specification WO 
00/09746 A contains an aqueous solution of a guanidinium 
salt with a buffer Substance, a reducing agent and/or a deter 
gent, causing the blood to be lysed and the nucleases to be 
released at the instant the blood sample is taken. The stabi 
lised blood can then be analysed for nucleic acids using 
standard analysis kits. The disadvantage of this system is that, 
although the blood sample tube is evacuated, there is no way 
of guaranteeing one hundred percent that some of this mix 
ture will not flow back into the blood circulation of the patient 
and lead to lysis, i.e. destroy cells in the living body. 
0005. Another approach known from the prior art is to 
operate the lysing process in a separate vessel, which means 
that the blood has to be transferred to it. To date, this has been 
done by opening the blood sample tube and emptying the 
contents into the vessel, which leaves medical personnel open 
to the potential risk of viruses, e.g. HIV. HCV. 
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0006. In recent years, there has been a growing interest in 
so-called prognosis models for detecting and monitoring 
minimal residual diseases, e.g. for classifying the stage of a 
tumour by determining the quantity of tumour cells circulat 
ing in the blood. One such system is available under the trade 
name “OncoQuick R. With this system, the cells contained in 
the blood are separated according to their specific density in 
a centrifugation process. Due to the specific properties of a 
separation medium and the fact that a separator plate is pro 
vided in the centrifuge tube, blood cells such as erythrocytes 
and leukocytes settle in the bottom compartment of the tube, 
thereby forcing the separating medium into the top compart 
ment. The cell fraction with the lower density, which also 
contains the tumourcells, collects at the intermediate phase in 
the top compartment between plasma and separating 
medium, from where it can be removed. After further prepa 
ration, the tumour cells can be used in conjunction with 
known methods of analysing the tumour cells. 
0007 Consequently, there exist in the prior art various 
different systems and aids which may be used for molecular 
diagnosis. The disadvantage which exists is that the indi 
vidual systems can not be combined with one another or can 
be so only with a greater or lesser degree of difficulty, which 
ultimately means that the end user has to resort to various 
ways and means. No sealed and reliable system exists, at least 
for the part of the analysis during which there is a risk of 
infection due to contaminated sample material. 
0008 Systems of various types are known from the prior 
art which allow two containers to be connected to one another 
so that fluid samples can be transferred between them. Patent 
specification DE 38 17 101 A1, for example, discloses a 
device for transferring a fluid from one container to a second 
container in which a solvent is enclosed. This device consists 
of a hollow body with two orifices disposed opposite one 
another in which container connector pieces are fitted. A 
cannula is fitted between these orifices in such a way that it is 
able to slide in the longitudinal direction against a stop which 
it can then slide past, and the resistance needed to overcome 
the latter is higher than the piercing resistance of the seal of 
the first container inserted in the direction in which the can 
nula is inserted, so that once the cannula has overcome this 
resistance it extends through the seal of the second container 
inserted in the hollow body. The system enables a defined 
sequence to be effected as the seal is pierced. 
0009 Patent specification U.S. Pat. No. 5,653,686 A 
describes a cylindrical device for transferring blood from a 
first blood sample tube in which it is contained to a second 
tube. The device has two regions for accommodating sealed 
blood samples tubes, between which a cannula for transfer 
ring the blood and a venting needle are disposed. The venting 
needle opens into a venting chamber in the device, which 
prevents the user from being placed at risk of coming into 
contact with infectious blood due to the formation of an 
aerosol during pressure compensation as the first tube is being 
fitted. The seal of the first tube is not pierced by the cannula 
until the pressure has been compensated. Because it is evacu 
ated, it is only then that the second tube can be inserted in the 
second region intended for fitting the device, thereby 
enabling a flow connection to be established between the 
tubes. With the system described in this US-A patent, a spe 
cific volume of blood needed for a reaction to analyse anti 
bodies is transferred from the blood sample tube to the second 
evacuated tube. The vacuum is such that a specific quantity of 
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blood adapted to a specific quantity of monoclonal antibody 
contained in the tube is transferred. 
0010 Patent specification DE 19513 666 C1 discloses a 
device for placing a first liquid component and a second Solid 
or liquid component in contact with one another under sterile 
conditions by means of a vacuum pressure. The first liquid 
component is transferred from a container, which container is 
under vacuum pressure, with the aid of a two-step mecha 
nism, whereby the seal of the first container enclosing the 
liquid component is firstly pierced and then a cannula holder 
incorporating the cannula is pushed by means of this con 
tainer towards the container in which the solid or liquid com 
ponent is enclosed so that the cannula pierces the seal. The 
cannula holder accommodating the cannula is a plate-shaped 
body oriented perpendicular to the longitudinal direction of 
the hollow body accommodating the two containers and is 
joined to the internal wall of the hollow body by means of 
retaining webs, and the retaining webs can be torn off by 
applying a manual force which is greater than the penetration 
force of the cannula as it pierces the seal of the container 
which is opened first. 
0011 Patent specification EP 0592 689 A1 also discloses 
a cylindrically shaped device for transferring a liquid between 
two containers, one of which contains a medicament which 
has to be mixed with the liquid, in which a cannula is fitted so 
that it is able to slide along the cylinder axis. When the 
container with the medicament is pushed in the direction of 
the second container, the cannula is pushed in the same direc 
tion, piercing the two container seals. With this device, the 
container holding the medicament and the liquid-transferring 
device form a single unit, which can be removed from the first 
container in the form of an infusion bag. This device can not 
be used more than once. 
0012 What these devices for transferring liquids and their 
associated systems have in common is that the essential fea 
ture is the timing with which the individual container seals are 
pierced, based in particular on a specific sequence by which 
these seals are pierced. 
0013 If cells are present in the form of individual cells in 
Suspension, e.g. in cell culture, blood and other bodily fluids, 
they can be broken down directly by chemical means. Tissue, 
on the other hand, consists of cell strips with differently 
joined connective tissue which have to be mechanically 
homogenised before further processing. Two standard meth 
ods are used for homogenisation purposes: 1. frozen tissue is 
firstly pounded down in liquid nitrogen and the resultant 
powder transferred to appropriate buffer systems or 2. the 
pieces of tissue are broken down in a special buffer system in 
a mixer. The buffer system is needed for the chemical break 
down of the cells and also to preserve the target Substances 
contained in it, i.e. proteins and nucleic acids, which are then 
stored in the chilled or frozen state for long or very long 
periods or can be processed immediately. 
0014 Since the polymerase chain reaction (PCR) is able to 
show up even the slightest traces of specific nucleic acids, this 
molecular biological technique is being used on a more fre 
quent basis for all types of medicinal research: peripheral 
blood is the target substrate of choice. Molecular tissue diag 
nosis is being conducted on an experimental basis only at 
present. Examples of this are the analysis of micro-organisms 
Such as microbial bacteria or borelia in skin lesions or 
molecular tumours and metastasis analysis in lymph nodes or 
tissue using tissue-specific or tumour-specific gene expres 
sions of tumour cells to assist evaluation of histological 
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issues. This includes, for example, the analysis of tyrosina 
sogens in the case of malignant melanoma or prostate-spe 
cific antigens in the case of Prostata-Ca. An example of this in 
clinical practice is the sampling of lymph nodes in tumour 
patients, taken from lymph node stations closest to or close to 
the tumorous tissue, which are then analysed in a series of 
histological sections under the microscope for colonisation. 
Since only a few sections can be tested for each piece of 
tissue, the fact that no metastases can be detected under the 
microscope does not mean that this is absolutely reliable 
proof that there are no microfiliae in the tissue sample being 
tested as a whole. Dividing the lymph node tissue in order to 
conduct histological tests on the one hand and molecular 
biological tests on the other will help the clinician make a 
more reliable prognosis or determine the spread of the disease 
in the case of certain cancers and will contribute to the deci 
sion as to what treatment is needed. 

0015 The fact that clinical-molecular tissue diagnosis is 
generally only at an experimental stage is attributable to the 
fact that obtaining tissue samples for molecular analysis is a 
relatively complex and involved process, amongst other 
things. If the tissue to be examined is obtained in the operating 
theatre, it needs to be shock-frozen in liquid nitrogen as 
quickly as possible, placed in a pre-cooled container and 
immediately deep-frozen at -20° C. or, as happens at the 
moment at -70° C. However, this means that clinics and 
practices must have a good organisational system in the oper 
ating theatre itself and have the appropriate infrastructure to 
hand, such as liquid nitrogen in special containers, adequate 
cooling facilities, extra time, extra staff, special premises and, 
because of the toxicity of conventional homogenisation buff 
ers and the fact that the samples are potentially infectious, 
additional safety measures. In many clinics, even in univer 
sity clinics, not all the requisite conditions are or can be 
fulfilled. Consequently, in spite of the advantages, molecular 
tissue diagnosis is not conducted in many cases, except on the 
initiative of specific individuals. Taking tissue samples and 
preserving them is equally fraught with difficulty in regions 
with a poor infrastructure in the molecular biology sector, 
Such as developing countries, for example. 
0016. The objective of the invention is to offer a possibil 

ity, i.e. a method and devices, by means of which the risk of 
infection to users of Such devices can be reduced to a mini 
mum when preparing and analysing samples of biological 
origin. Another part-objective of the invention is to make an 
analysis kit available with these devices, which will simplify 
the work of the user. Yet another part-objective of the inven 
tion is to reduce contamination of the ambient environment 
by Samples of biological origin once the samples have been 
obtained. 

0017. These objectives are achieved by the invention, 
independently in each case, as a result of the features speci 
fied. The resultant advantage is that the user of the method 
working with the original sample of biological origin does not 
come into contact with the sample from the time it is first 
taken until the original sample or a piece of this original 
sample or a component contained in it which has to be analy 
sed has been rendered stable by reacting it with a reagent or 
reagent mixtures at room temperature, which means, for 
example, that nucleic acids can no longer be broken down by 
RNAses. The reagents used to prepare nucleic acids, e.g. 
lysing buffers containing a guanidinium salt, can now be 
stored in a separate container as a result of the method so that 
contact with the patient when taking the blood sample is no 
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longer possible under normal circumstances. This is the case 
in particular because containers prepared in this manner, for 
example in the form of a kit for analysing blood samples, are 
not used by the attendant physician but by the laboratory 
analysing the blood samples. The fact of splitting the act of 
taking the sample and preparation of the sample also means 
that, unlike the system disclosed in patent specification WO 
00/09746 A for example, samples are “frozen” in their origi 
nal State, so that only a part of these samples is used for 
analysis purposes and unaltered control samples can be held 
available for subsequent confirmation and control. Since the 
sample or parts of the sample are transferred from one con 
tainer to another container via a sealed, airtight system, how 
ever, not only are staff prevented from coming into direct 
contact with the sample and then with the reagents used to 
prepare the sample, the sample is also substantially protected 
againstany contamination which might otherwise occur if the 
sample were transferred between vessels with a pipette. This 
is a positive factor in terms of the quality of the analysis 
results and in particular the reliability of the results. The fact 
that a sealed, airtight system is provided between the two 
containers means that processing of the original sample can 
be interrupted at any time without any risk of the sample being 
exposed to oxidation due to oxygen in the ambient air. This is 
the case in particular if both containers are evacuated prior to 
US 

0018. The method can be implemented using a device in 
accordance with one embodiment, on the one hand, or alter 
natively using a container in accordance with another 
embodiment, on the other. The advantage of this is that the 
device used to establish a flow connection between the two 
containers remains attached to the first container after the 
original sample has been transferred from the first into the 
second container so that, in a single operating step, it can be 
taken apart from the second container, which may specifically 
contain a preparatory reagent or reagent mixture, and dis 
posed of. Another particular advantage is that if the second 
container is fitted with a self-closing septum, extra protective 
caps for the means used to pierce this septum can be dis 
pensed with, thereby avoiding any risk of such protective caps 
not fitting in a tight seal around this piercing means. The fact 
that the piercing means points downwards as a rule when the 
first container and the device proposed by the invention 
attached to it is removed, reduces the risk of injury to the user 
by the means used to pierce the septum as the device is pulled 
off upwards. During this removal process, any sample resi 
dues which might still be adhered to the means are wiped off 
by the septum and are left behind in the container, thereby 
improving the quality of the analysis in terms of quantitative 
evaluation. Even if the device with the containers joined to it 
is placed upside down, i.e. so that the second container to 
which the sample was transferred sits above the first con 
tainer, there is no risk of parts of the sample leaking to the 
environment when the device is removed from the second 
container, precisely because these sample parts flow back into 
the first container via the piercing means. The resultant gain in 
safety is of particular importance to the user, who might be 
handling infectious blood samples, in particular HIV or HCV 
samples. The fact that the device is removed at the same time 
as the first container makes operation very rapid, which is 
necessary in the case of samples Susceptible to deterioration, 
and, this being the case, by using a container fitted with a 
device as proposed by the invention or a container of the type 
in accordance with another embodiment of the invention, the 
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first container can be sealed immediately before it is removed. 
Simultaneous removal of the device with the first container is 
also an important feature in situations where reagent solu 
tions in containers have to be mixed with the sample, because 
the containers can hold a larger Volume of reagent Solution 
than that needed for individual analysis. In this case, for 
understandable reasons, devices that have already been used 
to connect two containers can not be used again because the 
reagent solution could become contaminated by the sample. 
0019. It is of advantage to fit the device proposed by the 
invention with a barrier element to interrupt the flow connec 
tion between the two containers, in which case the continuous 
connection between the vessels is not released until immedi 
ately after the containers are secured in the two connecting 
regions of the device. The advantage of being able to stop the 
flow connection at any time is that the container enclosing the 
original sample can be partially emptied to a certain specific 
degree, enabling the sample to be divided between several 
individual containers without difficulty. A barrier element of 
this type is also of advantage when it comes to placing the 
sample in contact with a reagent solution, because it enables 
a specific Volume of reagent solution to be added to the 
sample and this process can be halted if necessary to allow the 
quantity already added to react if necessary. It is of advantage 
to provide appropriate graduation markings, either on the 
container itself or on the device, to indicate the respective 
volume that has already been transferred. 
0020. As mentioned above, a container of the type defined 
herein the application is also of advantage, especially if using 
reagent Solutions, since these can be prepared on a larger scale 
than would be necessary for an individual analysis, which is 
beneficial due to the time that can be saved when performing 
a batch of tests. However, this also means that the quality of 
these reagent solutions used for several samples will remain 
constant. On the other hand, a container of this type also 
offers advantages ifused for an analysis kit as proposed by the 
invention, especially if the individual components of the kit 
are to be combined with one another for an individual test, 
thereby reducing the individual elements of the kit accord 
ingly and simplifying the work of the user. Furthermore, as a 
result of this design, there is no need to provide the container 
with a septum, for example, which offers cost advantages 
with regard to the production of such analysis kits because the 
container can be made in a single work process, for example 
by injection moulding. 
0021 Devices of the type defined herein the application 
also offeran advantage, especially if such devices are used for 
the analysis kit, since they also enable solid samples, such as 
tissue samples for example, to be prepared for analysis with 
out incurring the risk of impurities getting into the container 
in which these samples will be processed due to dirty equip 
ment, for example. With this system, the cutting devices may 
be made from plastic, for example, which means that devices 
of this type can in turn be made in a single work process, for 
example as a disposable product. 
0022. Since the cutting device can be disposed in a closure 
device for a container, however, these systems can also be 
used more than once, especially if they are made from a 
material which can be sterilised, and the container on which 
this device is fitted can also be used again once the sample has 
been cut up and after preparation of the sample and analysis of 
the samples, which avoids having to transfer the sample into 
another container and thus reduces the potential risk of error 
throughout the analysis. 
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0023. Other embodiments of the method are defined 
herein. Of advantage is the fact that the method can be 
employed universally for a whole range of different applica 
tions and purposes, ensuring a reliable transfer of samples in 
liquid form or in a suspension or emulsion between two 
containers up to the stage at which the target Substance is in 
the requisite form ready for analysis. Furthermore, it permits 
the use of existing laboratory equipment, thereby reducing 
capital investment by the laboratory. In particular, the time 
needed for analysis purposes can be reduced due to the inter 
vention of a force which can be generated by vacuum pressure 
or a pressure above atmospheric pressure or by centrifugal 
force, which means that samples with a high viscosity can 
also be processed using the method. Another advantage is the 
fact that providing a closed system for every step of the 
method minimises the risk of the sample or target Substance 
becoming contaminated. This approach also offers an advan 
tage insofar as the laboratory does not have to be operated on 
a clean room basis. 

0024. The embodiment with a barrier system incorporat 
ing a rotatable passage is of advantage because it enables an 
additional connecting region for a third container to be pro 
vided on the device, for example, and a flow connection can 
be established alternately between it and one of the other two 
containers. Another advantage is the fact that this rotatable 
passage can be provided in the form of a three-way passage, 
as a result of which a flow connection can be established 
between three containers simultaneously, so that reagents 
from different containers can be transferred simultaneously 
into the container in which the sample is placed. This is a 
particular advantage if the two reagent solutions react with 
one another and can not therefore be stored as a single solu 
tion. 

0025. As a result of another embodiment, the flow passage 
is provided in the form of a double-ended cannula and the 
cannula ends constitute the means used to pierce a container 
seal, as a result of which this flow passage may have thin walls 
so that the resistance afforded by the septum as it is pierced by 
these cannula ends can be reduced. This has an added advan 
tage insofar as it enables the use of existing components 
which have been tried and tested in applications involving the 
taking of blood samples. Another advantage is the fact that if 
this device is connected to a washing system, e.g. for nucleic 
acids, cannulas with a smaller needle diameter can be used, 
thereby enabling fragmentation of nucleic acids to be initi 
ated. 

0026. As a result of the design of a transition region 
between the connecting regions in which the flow passage is 
disposed and attached by one or more locking mechanisms, 
the device can advantageously be used universally for a range 
of different containers, particularly as regards the length of a 
container neck, and for a range of different blood sample 
tubes, for example. 
0027. It is also of advantage ifa cavity is disposed between 
the two connecting regions through which the flow passage is 
inserted, the Volume of which is dimensioned so that at least 
a part of an airtight, elastically deformable protective cap 
secured to a part of the flow passage projecting into the 
connecting region, in particular in the cavity, and made from 
a self-closing elastic material which can be pierced, can be 
accommodated by the cavity. As a result, the protective cap, 
which can be pushed back when the blood sample tube is 
pushed onto the device, is accommodated in this cavity so that 
the spring action of the “bellows’ obtained during fitting does 
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not have a negative effect and hence does not cause any 
backlash on the fitted container. This improves fitting of the 
container when placed in this connecting region. 
0028. The connecting regions may be cylindrical in shape 
with a wall and the internal diameter of the wall may be 
chosen so that it fits an external diameter of a container part 
which connects with this connecting region, thereby resulting 
in a friction lock between a wall internal Surface and a con 
tainer external surface. The advantage of this is that both the 
means used to pierce a container seal and the container which 
can be secured in this connecting region are protected, 
thereby affording better protection for the user of the device 
proposed by the invention against injury by the piercing 
means, on the one hand, and enabling the container to be 
protected against impacts which might otherwise cause it to 
break, on the other hand, especially if using glass containers. 
This being the case, it is of advantage if a friction lock is 
obtained between the container and the device proposed by 
the invention, because the device is easier to manufacture, 
given that additional connecting mechanisms such as catches, 
threaded fittings or similar may be dispensed with if neces 
sary. In addition, this friction lock enables the container to be 
selectively guided, thereby making it easier for the user of the 
device to fit the container and in particular to position the 
container with as much precision as possible. 
0029. Another option is defined, whereby the internal Sur 
face of the wall has a catch mechanism for accommodating a 
part of the container, in particular a part of a cap of a blood 
sample tube. These days, many blood sample tubes, espe 
cially their seals, have a web projecting outwards beyond the 
cap and this web can be used to latch into the device, e.g. in a 
groove in the internal surface of the device. This ensures that 
the device is very firmly secured on the fitted container. 
0030. It is also of advantage if the wall of the cylinder of 
the connecting region is made from a deformable material, 
which conforms to the external contours of the inserted con 
tainer when the latter is fitted. This improves the airtight seal 
accordingly, because the region in which the container sits on 
the device proposed by the invention, i.e. its internal wall, is 
longer. This also increases the friction force by means of 
which the device is retained when removing it, especially if 
the user pulls the device off from above the container. 
0031. It is also of advantage if the transition region 
between the two connecting regions of the device have a cross 
section with a tapered region and if an external Surface of the 
device is provided with knurling in the region of this tapered 
cross section, because this makes it easier for the user to grip 
the device and in particular makes the device easier to handle 
with wet hands or if wearing gloves, for example PVC or any 
other type of rubber gloves. 
0032. A sealing system may be provided in the connecting 
region for the second container, for example a sealing ring, 
disposed on an internal surface of the device. This makes for 
a better airtight seal when the device is fitted, especially in the 
second connection region above the container neck. This also 
makes it possible to connect containers which do not have a 
septum, for example containers which are sealed by nothing 
more than a film, e.g. an aluminium film, on the working end. 
0033. As a result of the sliding arrangement of the flow 
passage, the device can also be used universally for different 
types of container, especially if the containers have necks of 
different lengths, in which case a mechanism for fixing the 
container may be provided, for example a catch mechanism, 



US 2011/02125 17 A1 

thereby enabling the device together with the container to be 
pulled off the other container once it has been latched in the 
catch mechanism. 
0034. In other embodiments, the flow passage is of a two 
part design and a connecting region is provided for each part, 
with a spring mechanism disposed between the two flow 
passage parts, in which case the spring force of the spring 
element is greater than the force needed to pierce a container 
seal and a releasable locking mechanism is provided for the 
spring element to hold the spring element in a biassed State. 
The advantage of this design is that if the device has a coni 
cally extending wall, it is able to accommodate containers of 
different diameters because the height across which a con 
tainer can be connected in order to establish an airtight flow 
connection is essentially disposed in the region of a length 
which extends to the point at which the spring is fully relaxed. 
Another advantage is the fact that the locking mechanism is 
able to penetrate the two containers connected in the first and 
second connecting region lying opposite simultaneously. 
0035. In another option, the device is made up of at least 
two parts which are joined to one another by means of a 
connection which can be taken apart. This reduces the costs of 
the user on the one hand, because only one part of the device 
has to be replaced in order to connect another container, 
thereby reducing the amount of waste which has to be dis 
posed of. On the other hand, with this embodiment, the con 
tainers can be temporarily stored together with one half of the 
device once they have been taken apart without increasing the 
risk of injury to the user, because the tips used for piercing 
purposes point in the direction towards the interior of the 
containers. 
0036. This being the case, it is of advantage to use a screw 
closure or bayonet fitting to obtain the friction fit, because the 
manufacturer can then design the device so that it fits different 
container systems. 
0037 Finally, it is also of advantage if the flow passage is 
designed to have several flow passages which connect with 
one another and a device for piercing a container seal, at least 
in the area of one connecting region, or these flow passages 
themselves constitute the device for piercing a container seal 
which means that the cross section available for transferring 
the sample can be made larger, on the one hand, and the 
sample can still be transferred between the two containers, 
even if one of these flow passages is blocked by the sample or 
parts of the sample. 
0038 Accordingly, an embodiment is of advantage, in 
which at least one other orifice in the container base and/or in 
the container wall is provided with a device for producing an 
airtight connection to another connection or the device is 
disposed in or on the orifice, in which case the a reagent from 
another container can be simultaneously transferred to the 
container at the same time as the sample is transferred. 
0039. In another option, the container base and/or the con 
tainer wall may also be of an elastically deformable design, as 
a result of which the reduction in volume which occurs when 
the container is pressed together applies a corresponding 
pressure to the liquid enclosed in the container, thereby 
improving and in particular speeding up the transfer of the 
liquid into another container. 
0040. In another embodiment, however, at least a part of 
the container base may be provided in the form of a plunger 
affording a leak-proof seal, in which case the container Vol 
ume can be reduced to enable pressure to be exerted on a 
liquid enclosed in it in order to transfer it to another container. 
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The advantage of this is that the time during which pressure is 
applied to the liquid can be predetermined by the user so that 
the liquid can be transferred in several portions, which is 
practical in situations where washing fluids for the target 
Substance have to be transferred through a washing system. 
0041. It is also of advantage if a reagent or reagent mix 
ture, e.g. a lysing buffer or an elution liquid, is already avail 
able in the interior of the container, so that the container can 
be integrated in an analysis kit, in which case the user is 
merely required to attach the individual containers to one 
another in order to establish a flow connection. 
0042. As a result of another embodiment at least one divid 
ing wall is provided in the interior of the container. Accord 
ingly, this interior can be split into several part-volumes so 
that different reagents or reagent mixtures needed to prepare 
a sample of biological origin for analysis can be placed in one 
container. This also means that a reagent can be placed in a 
first part-volume, whilst the respective reaction can take place 
in a second part-volume. 
0043. It is also of advantage to provide a slidable plunger 
in at least one part-volume, the maximum cross section of 
which at least substantially matches the cross section of the 
part-volume. This will enable a liquid to be transferred from 
one part-volume into another part-volume, especially if the 
dividing wall does not extend across the entire height of the 
container. 
0044) This being the case, it is also of advantage if the 
plunger can be locked in at least one of its end positions, since 
this will essentially prevent any unintentional transfer of liq 
uid due to movement of the plunger. 
0045. In another possible option, a hollow plunger rod 
incorporating a chamber may be provided on the side of the 
plunger remote from the part-volume, and a receptacle con 
taining a matrix is then provided in the chamber, as a result of 
which the matrix may be of a type intended to remove one 
component from at least a part of the original sample, and the 
matrix may be disposed in a receptacle with an outlet. On the 
one hand, this enables the liquid to be transferred via the 
plunger rod if necessary and, in particular the sought target 
Substance can be bonded by adsorptive means by this matrix 
at the same time if it has to be fed through the matrix. This 
enables the target substance to be removed without the need 
for additional containers, in which case a variable force can be 
applied to the plunger and the plunger rod so as to control the 
timing by which the target Substance is removed. 
0046 Advantage is also to be had from the fact that the 
outlet is provided with a shut-off mechanism, which can be 
Switched from a position closing off the outlet into a position 
in which it is released, thereby enabling the dwell time of the 
sample in contact with the matrix to be controlled, for 
example, thereby improving separation of the target Sub 
stance on this matrix. 
0047. In another possible embodiment a device may be 
provided in an end region of the plunger rod remote from the 
part-volume in order to accommodate another container, in 
which the liquid of the sample separated from the target 
Substance can be received, enabling another component to be 
isolated during other analysis steps if necessary. 
0048. The advantageous system whereby the container 
can be prepared by providing a reagent or reagent mixture in 
at least one part-volume was mentioned above. 
0049. The fact of providing a transfer passage between the 
two part-volumes in another embodiment enables the size of 
the dividing wall to be dimensioned so that the part-volumes 
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are placed in flow connection with one another via this trans 
fer passage only, which means that Volumes made available 
for reactions and reagents can be made larger than it would be 
in containers with smaller dividing walls, whilst nevertheless 
keeping the external dimensions of the container the same. 
0050. This being the case, it is of advantage to close off 

this transfer passage by at least one barrier mechanism to 
prevent any liquid from being unintentionally transferred 
from one part Volume to another. 
0051. As a result of another embodiment, at least one 
part-volume has an opening closed off by a septum, so that 
other reaction solutions can be transferred to this part-volume 
if necessary, in particular under Sterile conditions. 
0052. It is also possible to provide at least one membrane, 
e.g. airbellows, in the interior and provide a Supply line via an 
air-tight valve system with a connecting piece, which can be 
shut off. Consequently, Volumes of the container made avail 
able for liquids can be reduced by inflating the membrane, 
thereby enabling the liquid to be subjected to an over-pres 
Sure. Conversely, a vacuum pressure can also be generated in 
the container because the container is filled by the inflated 
membrane causing air to be Sucked out of the membrane. This 
improves the transfer of liquid into another container. 
0053 Variants of the device for cutting up a sample of 
biological origin into Smaller pieces are discussed below. 
0054. In accordance with one aspect, the seal body may be 
provided at least partially in the form of a self-closing septum, 
in which case this device enables an airtight flow connection 
to be obtained between different containers. 
0055. It is also of advantage if the drive shaft is provided in 
the form of a tube, which may optionally be disposed at the 
end region lying opposite the cutting device in which a sep 
tum is pierced, because the connection between two contain 
ers can be made without having to provide additional means 
for piercing a seal and once the original sample has been cut 
into Smaller pieces, only the drive unit, e.g. the motor, has to 
be removed and the sample can be transferred from the device 
to another container without having to open the device. 
0056. The seal may be retained in a screw cap, which 
means that existing septums which have already been tried 
and tested in practical applications may be used. 
0057 The design of the analysis kit incorporating a matrix 
has the advantage of providing the user with a kit incorporat 
ing a complete system for separating at least one component 
from an original sample. 
0058. To provide a clearer understanding, the invention 
will be explained in more detail below with reference to the 
appended drawings. Of the schematically simplified draw 
1ngS. 
0059 FIGS. 1a.)-i.) illustrate an embodiment of the pro 
cess sequence for separating at least one nucleic acid from 
blood; 
0060 FIG. 2 shows an analysis kit as proposed by the 
invention, consisting of a first container, a tube for taking a 
blood sample and a device for establishing a closed, airtight 
connection between the container and the blood sample tube: 
0061 FIG. 3 depicts another embodiment of the analysis 
kit proposed by the invention; 
0062 FIG. 4 shows another embodiment of the analysis 
kit proposed by the invention; 
0063 FIG. 5 shows another embodiment of the analysis 
kit proposed by the invention; 
0064 FIG. 6 shows another embodiment of the analysis 
kit proposed by the invention; 
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0065 FIG. 7 shows another embodiment of the analysis 
kit proposed by the invention; 
0.066 FIG. 8 shows another embodiment of the analysis 
kit proposed by the invention; 
0067 FIG. 9 shows another embodiment of the analysis 
kit proposed by the invention; 
0068 FIG. 10 shows an analysis kit for separating at least 
one component from a sample, consisting of a container, a 
purification system incorporating a matrix, a catchment ves 
sel and a device for connecting the container to the purifica 
tion system; 
0069 FIG. 11 shows another embodiment of the analysis 

kit; 
0070 FIG. 12 shows another embodiment of the analysis 
kit illustrated in FIG. 10; 
0071 FIG. 13 shows another embodiment of the analysis 
kit illustrated in FIG. 10; 
0072 FIG. 14 shows another embodiment of the analysis 
kit illustrated in FIG. 10; 
(0073 FIG. 15 shows another embodiment of the analysis 
kit illustrated in FIG. 10; 
0074 FIG.16 shows an analysis kit with a container incor 
porating two part-volumes; 
(0075 FIG. 17 depicts a different embodiment of the 
device for establishing a closed, airtight connection between 
two containers; 
0076 FIG. 18 shows another embodiment of the analysis 
kit for separating at least one component from a sample, in 
particular for centrifuges; 
0077 FIG. 19 shows a container as proposed by the inven 
tion; 
0078 FIG. 20 shows a device for cutting up a sample of 
biological origin in container form; 
007.9 FIG. 21 depicts a device for cutting up a sample of 
biological origin in the form of a seal system; 
0080 FIG. 22 is another embodiment of the device for 
cutting up a sample of biological origin illustrated in FIG. 21. 
I0081 Firstly, it should be pointed out that the same parts 
described in the different embodiments are denoted by the 
same reference numbers and the same component names and 
the disclosures made throughout the description can be trans 
posed in terms of meaning to same parts bearing the same 
reference numbers or same component names. Furthermore, 
the positions chosen for the purposes of the description, Such 
as top, bottom, side, etc., relate to the drawing specifically 
being described and can be transposed in terms of meaning to 
a new position when another position is being described. 
Individual features or combinations of features from the dif 
ferent embodiments illustrated and described may be con 
Strued as independent inventive solutions or solutions pro 
posed by the invention in their own right. 
I0082 FIG. 1 illustrates one possible process sequence 
proposed by the invention comprising stepsa.) to j.), based on 
the example of extracting at least one nucleic acid from a 
blood sample. 
I0083. At this stage, it should be pointed out that the 
method proposed by the invention is clearly not limited just to 
the example of taking blood samples but generally applies to 
the preparation of samples of biological origin in readiness 
for analysis. This being the case, the target Substances might 
be nucleic acids, proteins or other molecules from the blood 
sample, for example, depending on which purification system 
is used. 
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0084. The sample itself may be in the form of whole blood 
or alternatively in the form of individual blood compartments 
obtained by processing the blood sample accordingly, e.g. by 
centrifugation, using the method proposed by the invention. 
I0085. As will be explained in more detail below, the 
method may also be used to process Solid samples, such as 
tissue samples for example. 
I0086 Although the method and the device by which it is 
implemented were developed for examining and processing 
samples of biological origin, they may naturally also be used 
for more general analytical work, e.g. for analysing water or 
Such like, and this method offers particular advantages in the 
case of samples which are Susceptible to oxidative deteriora 
tion due to oxygen in the ambient air, for example, or which 
are displaced with reagents or reagent mixtures and pose a 
potential health risk. 
0087. In view of the above explanation, the fact that the 
invention is described in connection with the analysis of 
blood samples should not be construed as meaning that it is 
restricted to this application. 
0088. In method stepa of FIG. 1, a container 1 is illustrated 
in the form of a blood sample tube with a screw cap 2. Any 
blood sample tubes known from the prior art may be used for 
the purposes of the invention and may be made from glass or 
plastic, for example. Since blood sample tubes are well 
known from the prior art, they will not be described in any 
detail below. 
0089 Contained in the blood sample tube is an original 
sample 3, which in this particular case is whole blood. 
0090 This container 1 is pushed in the direction indicated 
by double arrow 4 into a device 5 for establishing a closed, 
airtight connection between the container 1 and a second 
container 6 illustrated in method step b.) until a piercing 
means 7 retained in the device 5 pierces a container seal in the 
form of a septum retained by the screw cap 2, although this is 
not illustrated in detail in FIG. 1. 
0091. However, it would also be possible to push the con 
tainer into the device 5 only so far initially so that its seal is not 
pierced, in which case piercing does not take place until the 
second container 6 has been fitted. 
0092. In the next step, once the container 1 incorporating 
the device 5 has been prepared as described above, it is fitted 
to the second container 6 in method step b.), as indicated by 
double arrow 8. Consequently, a flow connection is estab 
lished by the piercing means 7 between the first container 1 
and the second container 6 and the device 5 links the two 
containers 1, 6 forming a closed airtight system. 
0093. A reagent or reagent mixture 9 is placed in the 
container 6, which may be selected from a group consisting of 
a buffer to break down cells, such as blood cells for example, 
a stabilising buffer for nucleic acids or proteins, a releasing 
buffer, a preservative buffer and/or the solid salts of these 
buffers. With the aid of this reagent or reagent mixture 9, once 
the original sample 3 or some of this original sample 3, e.g. a 
pre-definable volume of the original sample 3, has been trans 
ferred from the container 1 into the container 6, a component 
to be detected or naturally also various components to be 
detected can be treated by means of a reaction with the 
reagent or reagent mixture 9 in order to stabilise it at room 
temperature. This is of particular advantage in the case of 
blood samples, such as whole blood, because, as explained 
above, nucleic acids from blood cells are broken down by 
RNAses as soon as the blood is removed from the living body. 
The term stabilise as used in connection with the invention 
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should be understood as meaning that the component(s) is or 
are not altered to any significant degree over a period of a few 
days, e.g. 3 to 7 days, possibly also over a long period, e.g. 1 
to 2 months, due to environmental influences, e.g. broken 
down. However, the term should not be construed as meaning 
that the component(s) is or are stabilised for an indefinite 
period. However, the period is long enough for the sample of 
biological origin to be analysed within a reasonable period 
and control samples taken from the original sample if neces 
Sary. 
0094 Stabilisation can be achieved by using a lysis buffer 
containing at least one chaotropic salt, Such as a guanidinium 
salt for example, as the reagent or reagent mixture 9, which 
may be selected from a group consisting of guanidinium 
chloride, guanidinium nitrate, guanidinium carbonate, guani 
dinium dihydrogen phosphate, guanidinium hydrogen 
diphosphate, guanidinium Sulphate, guanidinium Stearate, 
guanidinium acetate, guanidinium thiocyanate, guanidinium 
aminosulphate. The guanidinium salt may be used in either 
Solid or liquid form, i.e. in Solution, and in the latter case the 
concentration of guanidinium salt may be in the range of 
between 2 M and 8 M. The lysis buffer may also contain 
various additives, such as a detergent, a reducing agent or a 
buffer Substance, for example, in the ranges of concentration 
specified in patent specification WO 00/09746 A. 
0.095 At this stage, it should be pointed out that if solu 
tions are used, it is preferable to use aqueous solutions for the 
reagent or reagent mixture 9. However, it is also possible to 
use other solutions such as an alcohol, e.g. an ethanol/water 
mixture, for example. 
0096. Depending on the target substance, i.e. the compo 
nent to be isolated from the original sample 3, the lysis buffer 
may also be of a different composition and might be a car 
boxylic acid, a Sulphonic acid or a phenol or mixtures thereof, 
for example. The carboxylic acids which may be used are 
acetic acid, citric acid, lactic acid, for example, whilst the 
Sulphonic acids which may be used are Sulphuric acid, ben 
Zene Sulphonic acid, p-toluene Sulphonic acid, m-nitroben 
Zene Sulphonic acid, alkane Sulphonic acids, whilst a phenol 
which may be used is selected from a group consisting of 
p-nitrophenol, m-nitrophenol, o-nitrophenol. 2,4-dinitrophe 
nol, p-chlorophenol, p-cyanophenol. 1-chlor-2.4 dinitrophe 
nol. These lysing reagents are preferably added in a concen 
tration of between 0.1 and 1% by volume. 
0097. If lysing buffers of this type are used, no further 
stabilisation is necessary because the nucleic acids have been 
released from the cells. 
0098. On the other hand, however, the reagent or reagent 
mixture 9 might be a preservative buffer, for example ammo 
nium sulphate. Unlikelysing buffers, this preservative buffer 
has properties which cause proteins to precipitate, in the same 
way as the above-mentioned guanidinium salts or urea. 
0099 Naturally a preservative buffer of this type may also 
be used in combination with a lysing buffer as the reagent or 
reagent mixture 9, for example a combination of ammonium 
Sulphate with guanidinium thiocyanate or more generally a 
combination of ammonium Sulphate with a chaotropic salt. If 
used separately however, i.e. these reagents 9 are placed in 
different containers, the original sample can be stabilised by 
the preservative buffer at the site at which the sample is taken, 
so that it can be transported without the need for further 
precautions, in which case the component(s) can then be 
released using the lysing or releasing buffer in a laboratory 
later. 
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0100. The concentration of guanidinium salt may also be 
reduced to the degree that, although the original sample 3 and 
the components contained in it are stabilised, no lysis takes 
place. 
0101. As mentioned above, other buffer substances may 
also be added, such as sodium citrate, Tris or Tris/HCl, for 
example, in order to keep the solution within a pH range of 
between 5 and 7. 
0102 One possible reagent composition which may be 
used for whole blood in particular contains for example 10 to 
100% by weight of ammonium sulphate, 1 to 6 mol/l of a 
chaotropic salt such as guanidinium thiocyanate, and a buffer 
substance in the range of between 0.1 to 0.5 mol/l, for 
example sodium citrate or Tris/HC1. By preference, a com 
position is used which contains 5 to 70% by weight of ammo 
nium sulphate, 2 to 4 mol/l of a chaotropic salt and 0.2 to 0.4 
mol/l of a buffer Substance, in particular a mixture containing 
50 to 60% by weight of ammonium sulphate, 3 to 4 mol/l of 
a chaotropic salt and 0.3 to 0.4 mol/l of a buffer substance. 
Other compositions could naturally also be used, although 
they are not explicitly specified here. 
0103) In terms of detergents, lauryl sarcosinate and 
sodium dodecyl sulphate have proved to be particularly effec 
tive whilst 2-mercapto-ethanol and dithiothreitol have proved 
to be effective reducing agents. 
0104 Complexing agents may also be added, e.g. EDTA. 
0105 For preservation purposes, for example in the case 
of mammal cells, an alcohol buffer solution may also be 
placed in the container 6. In this case, the purpose of the 
alcohol is to fix the mammal cells, in which case it is neces 
sary to provide a pre-definable quantity. Ethanol or methanol 
have primarily proved to be suitable alcohols. The solution 
may also contain EDTA as a chelating agent to prevent the 
formation of lumps. In addition to EDTA, PBS, Tris, sodium 
acetate, citric acid or such like may be used as buffers. 
0106. It would naturally be possible to place the preserva 

tive buffer and the lysing buffer in separate containers 6, 
especially if premature ageing is likely to occur due to indi 
vidual components in the two buffers reacting with one 
another, preventing these buffers from being used together. In 
this case, by using the closed airtight system proposed by the 
invention, as illustrated in FIG. 1 c.), several steps can be 
operated whereby the sample is firstly placed in a container 6 
with a preservative buffer and then transferred to another 
container 6 with a lysing buffer. The first step, in other words 
transferring the blood into the preservative buffer, can already 
be performed by the doctor at the Surgery, the advantage of 
which is that there is no need to transport the blood to the 
laboratory at low temperature, which is what currently hap 
pens. The chaotropic Substance can then be added in the 
actual laboratory. 
0107 The composition of the reagent or reagent mixtures 
9 is preferably specifically determined, in particular as 
regards concentration, on the basis of a pre-definable Volume 
of original sample 3 transferred from container 1 into con 
tainer 6. To be on the safe side, it is also possible to provide a 
Surplus quantity of component(s) in the reagent or reagent 
mixtures 9. 
0108. To enable a pre-definable volume of original sample 
3 to be transferred into the container 6, it is also possible to 
evacuate the container 6, in which case the vacuum pressure 
is adjusted depending on the Volume of original sample 3 
which has to be transferred. However, this could also be 
achieved using other means. 
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0109 The advantage of this approach is that reagents 
which give rise to problems, as is the case in particular with 
guanidinium salts which pose a risk to the health of living 
organisms, can now be placed in a separate container, in 
which case there is no risk of the organism coming into 
contact with these reagents 9 when the sample is being taken, 
and, when the original sample 3 is Subsequently transferred to 
the container 6, the closed system eliminates any risk of the 
user coming into contact with the original sample 3 if the 
system and method proposed by the invention are used cor 
rectly. This avoids any contamination of the original sample 
3. To this extent, the method proposed by the invention and 
the system proposed by the invention enable laboratory costs 
to be reduced because they can also be operated by less 
qualified personnel without risk, thereby cutting personnel 
costs. Furthermore, because the components of the system are 
already pre-prepared, the work itself is simplified, leading to 
a saving on time. 
0110. Once the original sample 3 or at least a part of the 
original sample 3 has been transferred to the container 6, as 
indicated in FIG.1 c.) by arrow 10, a mixture of the original 
sample3 and the reagent or reagent mixture9 is then obtained 
in the container 6, as illustrated in FIG. 1d.). 
0111. The first container 1 is then taken apart from the 
container 6 again. The separation takes place in Such a way 
that the device 5 which has established the flow connection 
between the two containers 1, 6 is pulled off together with the 
container 1 and is so separately from it, irrespective of 
whether the user is using, i.e. holding, the first container 1 or 
the device 5 to make the separation. 
0112 The first container 1 together with the device 5 can 
then be disposed of as indicated by arrow 11 (FIG. 1 e.)) or, if 
only some of the original sample 3 contained in it was trans 
ferred to the container 6, can be stored as a control sample for 
Subsequent analyses. Accordingly, the device 5 can be left on 
the container 1 so that the device 5 can be used again for 
Subsequent tests, in which case a region 12 of the device 
which is directed towards the container 6 when the device 5 is 
in the position of usage can be secured with an appropriate 
closure, e.g. a screw cap. 
0113. Once the target substance has been rendered stable 
at room temperature, the second container 6, which is like 
wise provided with a septum 13 and is therefore self-closing, 
can then be either temporarily stored or preparation can be 
continued in readiness for analysis. To this end, it is of advan 
tage if another device 5 proposed by the invention is fitted on 
the container 6 as illustrated in FIG.1f), although it no longer 
needs to be airtight because the separation is preferably oper 
ated with the aid of a purification device 14, e.g. a purification 
column containing a matrix 15 and this purification device 14 
is open at an end region 16 lying opposite the container 6 to 
enable the sample mixture to drain out from the container 6. 
This approach is of advantage firstly because the purification 
device 14 can be attached by means of the device 5, as will be 
explained in more detail below, and secondly because it 
enables the use of different types of purification devices 14 of 
varying diameters within certain limits of the diameter of the 
device 5. On the other hand, nucleic acids can be broken down 
into fragments by means of the piercing means 7 as the 
sample drains out of the container 6 because of the small 
diameter of the device 5. 

0114. The container 6 with the purification device 14 
attached to it is then turned upside down, i.e. so that the 
purification device 14 is pointing downwards, and inserted in 
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another container 17, in which case the container 6 can be 
secured by the upper region of the container 17 so that the 
open end region 16 of the purification device 14 does not 
extend down as far as the base region 18 of the container 17, 
as illustrated in FIG. 1g.). The container 17 may also option 
ally be closed with a closure cap, e.g. a screw cap (not illus 
trated in FIG. 1g.)). 
0115 The container 17 may be a centrifuge tube with a 50 
ccm capacity, for example. This means that standard sizes of 
these types of centrifuge tubes may be used and the system 
proposed by the invention can therefore be combined with 
known components to form an analysis kit. 
0116. As indicated in FIG. 1g.) by a curved arrow 19, the 
sample/reagent-reagent mixture in the container 6 is trans 
ferred out of the container 6 through the purification device 
14, i.e. the matrix 15, by centrifugal force and the separated 
liquid is caught in the container 17 as illustrated in FIG. 1 h.). 
During this transfer, the target Substance or Substances to be 
analysed is or are retained by the matrix 15 and when the 
container with the device 5 has been separated from the 
container 17 and removed from the purification device 14 the 
target Substance(s) is or are isolated for further processing. 
0117 The container 17 and its contents may either be 
thrown away or, if it still contains other target Substances, sent 
for further preparation. 
0118. The container 6 with the device 5 can also be dis 
posed of separately. 
0119 Finally, as illustrated in FIG. 1j.), before being sent 
for analysis, e.g. a PCR, the target Substance(s) is or are then 
eluted out of the matrix 15 with the aid of an elution agent 
20 as illustrated in FIG. 1j.) in the form of a droplet-into a 
fourth container 21. 
0120 In another mode of implementing this method, 
instead of the container 17, e.g. the centrifuge tube, it is also 
possible to use a device proposed by the invention for estab 
lishing a closed, airtight flow connection which can then be 
connected between the container and the other container 17, 
in which case the purification device 14 may also project into 
the other container 17. 
0121. It would naturally also be conceivable for the puri 
fication device 14 to be designed as part of the device 5, in 
which case this device 5 will be used for this method step. 
Another possibility is one in which a closed airtight system is 
established between two containers for all the other method 
steps by connecting the individual containers to one another 
by means of the device 5, for example washing containers 
containing liquid detergent, in order to wash off any residues 
of sample/reagent-reagent mixture still adhered to the matrix 
15 in one or more steps. 
0122) The elution agent 20 may also be kept in a container 
of this type and connected by means of the device 5 to another 
such container so that it catches the eluate via the device 5. 
0123 Centrifugal force may be used to transfer the liquid, 
as described above. Another possibility is to transfer the liq 
uid by generating a vacuum pressure or a pressure above 
atmospheric pressure in a container. 
0124. As a result of the invention, therefore, the user has a 
method with a multi-modular, closed system, by means of 
which samples can be purified or preserved for Subsequent 
testing, which means that there is a minimum or no risk of the 
user becoming infected when handling problematic samples, 
such as blood for example. Furthermore, because the device is 
designed to connect two containers, the method and system 
proposed by the invention can be used with different types of 
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blood sample tubes, which means that the system can be used 
to a certain extent irrespective of manufacturer, provided 
there exists some means for piercing the blood sample tube. 
0.125 FIG. 2 illustrates an analysis kit 22 consisting of the 

first container 1 with an interior 23, the second container 6 
with an interior 24, which in this particular example of an 
embodiment contains the reagent 9 or reagent mixture needed 
for preparation and analysis purposes, e.g. alysing buffer, and 
a device 5 disposed between the containers 1, 6 by means of 
which a closed, airtight flow connection can be established 
between the interiors 23, 24 of the containers 1, 6. In the two 
oppositely lying end regions, this device 5 has first and second 
connecting regions 25 and 26 for receiving a part of the 
containers 1, 6. Naturally, it would also be possible for these 
connecting regions 25, 26 to be arranged in a disposition other 
than that illustrated in FIG. 2, e.g. at right angles to one 
another, or more than two connecting regions 25, 26 could be 
provided, thereby enabling another reagent or reagent mix 
ture9 to be added at the same time as the sample is transferred 
to the container 6. 
I0126. A middle region 27 is formed between these con 
necting regions 25, 26. 
I0127. The purpose of the first, bottom connecting region is 
to accommodate the container inlet, i.e. a neck of the con 
tainer 6, and that of the second connecting region 26 to 
accommodate the container 1. 
I0128. As mentioned above, the container 1 may be 
designed as a blood sample tube fitted with a closure cap, e.g. 
the screw cap 2, incorporating a septum 28. Naturally, the 
septum 28 could also be provided on the container 1 without 
using other aids such as the screw cap 2, in a manner known 
from the prior art. 
I0129. In the example described here, the blood sample 
tube contains whole blood, but it might equally also contain 
any other blood fraction, such as plasma or serum, for 
example, or alternatively any other type of sample, Such as 
tissue samples of human, animal or vegetable origin. It might 
likewise contain cells, e.g. tumour cells, mononuclear cells, 
CD 34* parent cells, buffy coat, other human and animal 
bodily fluids, such as exudates, transudates, urine, cere 
broSpinal fluid, stools, cell homogenisate, cell cultures, etc., 
for example. 
0.130. The particular form in which this original sample 3 

is held in the container 1 is intended for pre-processing, e.g. 
centrifugation. 
I0131 The device 5 is preferably designed so that at least 
one connecting region 25, 26 is designed in the form of a 
cylinder 29, 30 with a cylindrical wall 31, 32, in particular the 
connecting region 26 for container 1, in other words the blood 
sample tube. Said cylindrical wall 31 may be made from a 
deformable material, which conforms to the external contours 
of the blood sample tube, in particular a part of the screw cap 
2, when inserted in the blood sample tube. A design of this 
type represents an easy means of securing the blood sample 
tube or container 1 very firmly in the connecting region 26, for 
example by means of a friction lock. Naturally, the wall 
should not be made from a material that is so flexible that it 
prevents the blood sample tube from being secured. 
I0132) Another possible way offixing the container 1 in the 
connecting region 26 of the device 5 is to provide one or more 
catch mechanisms 34 on an internal wall surface 33 of the 
cylinder 29 of the device 5 directed towards the container 1, as 
illustrated in FIG. 2. This being the case, this catch mecha 
nism 34 may be provided in the form of a groove-shaped 
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recess 35 in the wall surface 33. Instead of or in addition to 
this groove-shaped recess 35, which preferably extends 
around the entire internal circumference of the cylinder 29, it 
would likewise be conceivable to provided a projecting, pref 
erably continuous web 36, as indicated by broken lines in 
FIG. 2. As a result, if the screw cap 2 of the container 1 or 
more generally a closure device for the container 1 also has an 
annular web 37 in at least one point as illustrated in FIG. 2, 
this annular web 37 may either locate in one of preferably 
several recesses 35 and latch in the direction towards the 
container 6 underneath the web36, so that it is fixed to prevent 
the container 1 from being unintentionally pulled out of the 
device 5, i.e. from the connection region 26 of the device 5. 
0133. Instead of this means for securing and/or fixing the 
container 1 in the connecting region 26 of the device 5, it 
would naturally also be possible to provide other means in the 
device 5 for this purpose, i.e. in the connecting region 26, or 
to design this region specifically for this purpose. One Such 
option was mentioned above, namely that of adapting the 
diameter of the cylinder 29 of the connecting region 26 for the 
container 1 to the external diameter of the container 1 and its 
screw cap 2, thereby creating a friction lock between the 
cylinder 29, i.e. its internal wall surface 33, and the container 
1. 
0134. Another possibility is to provide a screw thread 
arrangement on the wall surface 33 so that a container 1 fitted 
with a screw cap 2 incorporating the annular web 37 can be 
screwed into this connecting region 26. 
0135 With all these means and precautions for securing 
and/or fixing the container 1 in the connecting region 26, it 
should be possible to apply a force to this container 1 that is 
greater than the force which prevents the container 6 in the 
other connecting region 25 from coming apart from the con 
necting region 25 for the container 6. Consequently, when the 
container 1 is pulled off, the device 5 is also simultaneously 
separated from the container 6. 
0.136 Disposed between the first and second connecting 
region 25, 26 of the device 5 is a flow passage 38, which may 
be designed as a two-way needle or cannula. This flow pas 
sage 38 is preferably held centred in the middle region 27 of 
the device 5. A separate retaining mechanism 39 may be used 
for this purpose, e.g. an appropriately shaped moulded piece 
made from plastic for example, disposed in the middle region 
27 of the device 5. In terms of its geometry, this retaining 
mechanism 39 may be dimensioned so that a friction lock is 
created between the surface of the retaining mechanism 39 
and an internal surface in the middle region 27 of the device 
5. Other fixing methods may also be used, such as adhesive, 
Screws, etc. 
0.137 The retaining mechanism 39 has an end-to-end 
recess 40, preferably at its centre, by means of which and 
from which the flow passage 38 is inserted and retained. 
0138 Naturally, this recess 40 need not necessarily be 
arranged at the centre and the flow passage could also be 
retained off-centre if necessary. 
0139 Noris it necessary for the retaining mechanism 39 to 
be provided as a separate part and instead it may also be 
integrally joined to the device 5, in other words moulded 
when the device 5 is manufactured, e.g. by an injection moul 
ding process. 
0140. It is likewise not necessarily vital for the flow pas 
sage 38 to be provided in the form of a double-ended needle 
and any other Suitable mechanisms performing the same 
function or similar devices for establishing a flow connection 
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may be used, as will be explained in more detail in connection 
with other embodiments below. 

0.141. It is preferable if the device 5 has a tapered region 42 
along the course of its longitudinal extension, i.e. along a 
longitudinal mid-axis 41, e.g. in the middle region 27 
between the two connecting regions 25, 26. The advantage of 
providing this tapered region 42 is that the device 5 can be 
more easily held by the user at this point. This being the case, 
gripping Surfaces could be provided in the area of this tapered 
region, which might also have knurling, for example, to make 
it easier to grip with wet fingers or when wearing gloves. 
0142. A cavity 43 is preferably provided in the device 5 
between the middle region 27 and the top connecting region 
26 for the container 1. This cavity 43 may be at least partially 
bounded in the direction of the longitudinal mid-axis 41 by a 
continuous web 44 in the region of the container 1, i.e. in the 
region of an end face 45 of the screw cap 2, and in the 
direction of the bottom container 6 by the retaining mecha 
nisms 39 for the flow passage 38 mentioned above. The wall 
of the device 5 forms the side boundaries. 

0143. The cavity 43 may be designed to at least partially 
accommodate a protective cap 46 for covering certain regions 
of the flow passage 38 in at least one end region, e.g. a pipe 
valve of the type known from the prior art. When pushed onto 
the container 1, i.e. inserted in the top connecting region 26, 
the elastic protective cap 46 is displaced with the screw cap 2 
of the container 1 and at least partially pushed into the cavity 
43, as illustrated in FIG. 1. 
0144. In the state in which the container 1 is inserted in the 
connecting region 26, the flow passage 38 protected by the 
protective cap 46 penetrates the septum, preferably down as 
far its surface pointing towards the interior 23 of the container 
1. This embodiment enables the container 1 to be almost 
completely emptied, especially if the septum—not illustrated 
in FIG. 2 has a concave camber, or convex as viewed in the 
direction towards the interior 23. 

0145 Naturally, it would also be possible for the flow 
passage 38to be longer as illustrated in FIG.2, so that the flow 
passage end region 47 projects into the interior 23 of the 
container 1. In order to penetrate the septum 28 of the con 
tainer 1 and the septum 13 of the container 6, at least one 
means is provided in at least one connecting region 25, 26. 
preferably in both connecting regions 25, 26, for piercing a 
container seal. As may be seen from FIG. 2, this piercing 
means 17 may be the flow passage itself and in the specific 
case illustrated in FIG. 2, the end regions of the double-ended 
cannula which taper to a point. 
0146 With a flow passage 38 of this design and by dimen 
Sioning the septums 28, 13 accordingly, i.e. as illustrated in 
FIG. 2, the septum 28 of the container 1, in other words the 
blood sample tube, is longer in its longitudinal extension in 
the direction of the longitudinal mid-axis 41 than the longi 
tudinal extension of the septum 13 of the container 6 in the 
same direction and/or, if different materials are used for these 
two septums 13, 28, it is also possible to apply a differing, 
force to this flow passage 38 so that the flow passage 38 of 
container 1, i.e. the septum 28, can be secured by means of a 
stronger force than that used for the septum 13 of the con 
tainer 6. As a result, when container 1 is pulled apart from 
container 6, the device 5 is pulled off with it. In addition to the 
retaining mechanisms for the container 1 described above, 
this embodiment of the invention may also incorporate the 
catch mechanism or be specifically designed for this purpose. 
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0147 In the top connecting region 26, the connection to 
the container 1 may be a separable connection, e.g. a screw 
connection, a bayonet fitting, a friction lock, etc. The advan 
tage of using a bayonet fitting is that it requires only a one 
eighth to one quarter turn of the flow passages 38 once the 
septum 28 has been pierced. Further turning of the septum 28 
could create more friction and this could lead to the original 
sample 3 in the container 1 becoming contaminated. 
0148. The system described here may be used in a doctor's 
surgery, a laboratory or a hospital, for example for RNA/DNA 
analysis. Due to its construction, work can be conducted in an 
particularly aseptic environment for laboratory staff. The 
device 5 forestablishing the flow connection is able to prevent 
unintentional contamination, for example in the case of 
blood, particularly when transferring the blood into the bot 
tom container 6. The safety of the system can also be further 
improved due to the fact that the end region of the flow 
passage 38 directed towards the interior 24 of the container 6 
may also be fitted with a protective cap, e.g. a plug Valve, 
made from an elastic self-closing material. Such as a rubber 
for example. If the plug Valve is closed carefully on finishing 
the transfer process and when taking the device 5 out of the 
container 6, the liquid can be prevented from dripping. For 
storage purposes, for example if additional control tests will 
be needed at a later date, the container 6 may be provided with 
appropriate means, e.g. a self-adhesive label printed with a 
bar code, amongst other things, or a memory chip, and held in 
cold storage. 
0149. The flow passage 38 may also be retained alternately 
in the device 5 to produce a flow connection between the 
containers 1,6. To this end, a screw thread may be provided in 
the middle region 27, e.g. in the retaining mechanism 39, in 
which the flow passage 38, which likewise has a screw thread 
on an external face in this case, is screwed into the device 5. 
0150. Another possibility is to design the two connecting 
regions 25, 26 so that they each have a different internal 
diameter and optionally, with a different external diameter, 
the advantage of which is that, if the other elements of the 
analysis kit 22 are designed accordingly, for example the 
diameter of the neck of the container 6, as opposed to the 
diameter of the container 1 and its screw cap 2, the device 5 
can not be connected to the containers 1, 6 the wrong way 
round. 

0151. It is also of advantage if the flow passage 38 does not 
project out beyond the two end regions of the device 5, as 
illustrated in FIG. 2, in which case the user will not come into 
contact with the piercing means 7 unless he consciously 
reaches into the connecting regions 25, 26. 
0152. If the device 5 has another or other connecting 
regions for a third or more containers, these connecting 
regions may naturally also be of the same design described 
above. 

0153. The septums 13, 28 may be made from bromobutyl 
rubber, known from the prior art. 
0154 If the container 1 is designed to serve as a blood 
sample tube, it may optionally contain a gel if centrifugation 
is necessary before proceeding with the method proposed by 
the invention, as also known from the prior art, enabling a 
separation into plasma and serum to take place during cen 
trifugation. 
0155. In order to process cell fractions, e.g. from blood 
samples, it may be of advantage to provide the container 1 
with a flap in the interior 23, as specified in patent specifica 
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tion WO 00/46585. The disclosures of this WO-A specifica 
tion form part of the subject matter disclosed in this patent 
application. 
0156. In this case, the container 1 may be designed in the 
form of a centrifuge tube with a 50 ml capacity, for example, 
and the neck of this centrifuge tube may be fitted with a 
septum which can be fixed by means of a screw cap 2. The 
diameter of the neck is preferably such that a conventional 
adapter for taking blood samples can be connected to it, 
enabling this centrifuge tube to be used for taking blood 
samples. By adapting the size of the blood sample adapter 
accordingly, it will naturally also be possible to work with 
containers 1 of a different neck diameter. The flap mentioned 
above is disposed inside this container 1. The flap may form 
the base of the centrifuge tube, in other words the base may be 
Substantially flat as opposed to the known centrifuge tubes 
which have bases of an essentially conical shape. The base 
may also be tightly sealed by means of a lid before and after 
centrifugation, for example in readiness for transportation. 
This container 1 is preferably evacuated to enable a blood 
sample of 25 to 30 mm to be taken. Then, once the lid has been 
screwed off the base, this container can then be introduced 
into a bigger outer vessel, e.g. a 50 ml centrifuge tube, in 
which a cell separating medium is placed, such as that sold 
under the OncoOuickR) trade mark by Hexyl Gentech Fors 
chungs GmbH of D-83607 Holzkirchen or Greiner Bio-One 
GmbH of D-72636 Frickenhausen. During centrifugation, the 
blood comes into contact with the separating medium and the 
cells are separated due to their density. The flap fulfils a 
particular function in this respect in that the desired cell 
fraction is available in the blood sample tube, i.e. in container 
1, after centrifugation. The flap is designed as defined in 
patent specification WO 00/46585 A, so that it opens in the 
region of the walls of the container 1 during centrifugation, as 
explained in the WO-A patent specification, for example. 
Having been prepared in this manner, the container 1 is then 
connected to the device 5 proposed by the invention and the 
cell fraction is then transferred to container 6, in which a 
lysing buffer and/or a preservative buffer in liquid form may 
be placed. 
0157 Since the analysis kit 22 can be prepared in readi 
ness for holding a certain volume of blood, the length of the 
flow passage 38 in the direction of the longitudinal mid-axis 
41 may be so dimensioned that if a centrifugation step has to 
be carried out first, the end region of the flow passage 38 is 
large enough to accommodate a pre-definable fraction of 
blood so that only this fraction is transferred to the container 
6 

0158. The container 6, which may be described as a reac 
tion container for example given that it contains the reagent or 
reagent mixture 9, may be designed so that a diameter of the 
neck is adapted to the diameter of the connecting region 25 of 
the device 5, as illustrated in FIG. 2. For example, the device 
5 may be screwed onto the neck of the container 6. This being 
the case, the screw connection should not be so firm that that 
the device 5 can not be pulled off simultaneously with the 
container 1 when the container 1 is removed. To this end, the 
connecting region 25 for the container 6 of the device 5 may 
be made from an elastically deformable material. 
0159. Apart from this screw connection, it would naturally 
also be possible to use other types of connection systems, e.g. 
the device 5 could be simply pushed on, thereby producing a 
friction lock between the external surface of the neck of the 
container 6 and the internal Surface of the connecting region 
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25, i.e. of the cylinder 30 of the device 5. Other connection 
systems could also be used, such as a Luer lock, a bayonet 
fitting, catch mechanisms, etc. Again, the force which this 
connection system exerts on the neck of the container 6 is less 
than the force by which the container 1 is secured in the 
connecting region 26 of the device 5. 
0160 If necessary, the container 6 may have a pre-defin 
able capacity, e.g. 1, 2, 5, or 10 ml etc., depending on the 
capacity for which the analysis kit 22 is intended. 
0161 The container 6 is preferably evacuated so that a 
specific Volume of original sample 3 or pre-processed sample 
can be drawn off. 
0162. If working with samples or sample constituents that 
are particularly sensitive to oxidative media, the container 6 
may be filled with an inert gas, e.g. nitrogen, argon, helium or 
similar. 
0163 FIG. 3 illustrates another embodiment of the analy 
sis kit 22, in which the device 5 for producing an airtight flow 
connection between container 1 and the container 6, in which 
a reagent or reagent mixture 9 is placed, essentially corre 
sponds to the embodiment illustrated in FIG. 2 and the expla 
nations given above also apply here. The feature that is dif 
ferent in this case is the fact that the device 5 has a different 
retaining element 48 for the container 1 in the transition 
region between the middle region 27 and the top connection 
region 26 for the container 1. 
0164. As explained above in connection with FIG. 2, the 
top connecting region 26 for the container 1 is separated from 
the middle region 27 of the device 5 by means of a separating 
element 49 which preferably extends perpendicular to the 
longitudinal mid-axis 41 and is preferably made integrally 
with the device 5. This separating element 49 preferably has 
an opening in the region of the longitudinal mid-axis 41, 
through which the flow passage 38 is inserted. 
0.165. This separating element 49 is extended in the region 
of the longitudinal mid-axis 41 and a separating element end 
region 50 directed towards the container 1 has a bigger diam 
eter than a transition region 51 of the separating element 49 
directed towards the container 6 directly adjoining it and 
lying underneath. This forms a groove 52, so that the screw 
cap 2 has a bigger recess in the end region 53 directed towards 
the separating element 49 in order to permit access to the 
septum 28 lying directly underneath, i.e. in the direction 
towards the interior 23 of the containers 1, for the piercing 
means 7, which in this case is the flow passage 38. If this end 
region 53 of the screw cap 2 is of an elastic design, this end 
region 53 will at least partially locate in the annular groove 52 
of the separating element 49 when the container 1 is fitted on 
the flow passage 38, i.e. when the container 1 is pushed into 
the connecting region 26 of the device 5, and will therefore be 
engaged so that the container 1 is secured in the device 5. This 
is possible in particular because septums are usually made 
from rubber, e.g. bromobutyl rubber, in other words an elastic 
material, so that the septum 28 of the container 1 also flexes 
during fitting enabling such an engagement. Although the 
connection between the device 5 and the container 6, in par 
ticular its neck, is a screw connection, it would naturally also 
be possible to use other types of connection, as mentioned 
above. 
0166 All the details given above in connection with FIG. 
2 apply to the container 1 and the container 6, as well as the 
explanations relating to the device 5, and it should be pointed 
out that this also applies to all of the other embodiments, 
although this will not necessarily be explicitly stated below. 
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0167. It should also be pointed out that the individual parts 
of the analysis kit 22 proposed by the invention used in the 
various embodiments are interchangeable and the analysis kit 
22 can be extended, as will be explained below in respect of 
yet other embodiments. 
0168 FIG. 4 illustrates another embodiment of the analy 
sis kit 22, in which the device 5 for connecting the containers 
1, 6 has a pressure-compensating passage 54. This being the 
case, this pressure-compensating passage 54 penetrates to a 
level above a liquid level 55 of the container 1 or blood sample 
tube when turned upside down, located in the connecting 
region 26 of the device 5. As the liquid flows from the con 
tainer 1 into the container 6, quantities of air are carried 
through the pressure-compensating passage 54 out of the 
container 6 into the container 1. Accordingly, the pressure 
between container 6 and container 1 is compensated. This 
improves the transfer of liquid between these two containers 
1, 6, which might otherwise be prevented due to a vacuum 
pressure above the liquid level 55 in the interior 23 of the 
container 1 caused by liquid as it flows out. This embodiment 
is used in particular if the container 6 in which the transferred 
liquid and original sample 3 are held, and which may again 
contain a reagent or reagent mixture 9, is not evacuated. 
0169. As may be seen from FIG. 4, the device 5 for con 
necting the two containers 1 and 6 does not have the narrower 
cross section in the middle region 27 between the two con 
necting regions 25, 26 described above, which means that the 
device 5 has a substantially cylindrical shape from the out 
side. 

0170 As may also seen from FIG.4, said separating ele 
ment 49 for separating the two connecting regions 25, 26 and 
for retaining and guiding the flow passage 38 and/or the 
pressure-compensating passage 54 is disposed in the transi 
tion region 27 and is provided in the form of a perforated disc 
with at least one central orifice through which the flow pas 
sage 38 and the pressure-compensating passage 54 are 
inserted, and in particular is integral with the device 5. The 
volume of the central orifice and a cavity disposed underneath 
it may be such that at least a part of the protective cap 46 can 
be accommodated in this volume when pushed back. The 
length of the protective cap 46 itself may advantageously be 
Such that this protective cap 46 also surrounds the pressure 
compensating passage 54 when the container 1 is not con 
nected to it. The separating element 49 also sits directly 
against an external Surface of the seal of the container 6, e.g. 
the septum 13. 
0171 In this particular embodiment, the container 1 is 
retained in the device 5, in particular in the connecting region 
26, solely by a friction lock between the corresponding sur 
faces of the devices 5 and the container 1 and protective cap 2 
of the container 1. 

0172. As also indicated in FIG. 4 by broken lines, the 
length of the pressure-compensating passage 54 in the direc 
tion of the longitudinal mid-axis 41 is adapted to accommo 
date the pre-definable volume of the original sample 3 held in 
the container 1 so that the end region of the pressure-com 
pensating passage directed towards the interior 23 extends 
into the container 1 beyond the liquid level 55. This being the 
case, it may be necessary for the device 5 to be longer in the 
direction of the longitudinal mid-axis 41 so that when a con 
tainer 1 is not connected, the end region of the pressure 
compensating passage 54 is covered by the wall of the device 
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5, i.e. the wall of the connecting region 26 in the direction 
parallel with the longitudinal mid-axis 41, thereby protecting 
the user accordingly. 
0173. In another embodiment very similar to this but not 
illustrated, the flow passage 38 and the pressure-compensat 
ing passage 54 may be disposed concentrically with one 
another, in which case the pressure-compensating passage 54 
extends at least partially through the flow passage 38, leaving 
a substantially annular gap free for the original sample 3 to be 
transferred. 
0.174 As may be seen in the connecting region 25 for the 
container 6 in FIG. 4, the container 6 in the embodiment 
illustrated in FIG. 4 is not connected to the device 5 by a screw 
thread but by individual snap-fit seals. These snap-fit seals do 
not have to be distributed around the entire circumference of 
the neck of the container 6, which means that by slightly 
turning the device 5, the catch connection of this Snap-fit seal 
is released, enabling the device 5 together with the container 
1 to be pulled off container 6 by applying only a light force. 
0.175. This effect can be assisted by using an elastic mate 

rial for the device 5, at least in the connecting region 25 for the 
container 6, so that the wall of the connecting region 25 gives 
way as the device 5 is pulled off, releasing the catch-connec 
tion of the Snap-fit seal. 
0176 The end regions of both the flow passage 38 and the 
pressure-compensating passage 54 may be specifically 
designed to pierce a container seal, in particular the septums 
13, 28 of the container 6, 1. As another alternative (not illus 
trated in FIG. 4), the flow passage 38 and the pressure-com 
pensating passage 54 may be mounted in a retaining element 
48 designed as a stopper. The dimensions of this retaining 
element 48 are preferably such that an annular gap is left free 
between the wall of the device 5 in the connecting region 25 
and the retaining element 48, in which the wall of the neck of 
the container 6 is at least partially received. 
0177. In this embodiment, therefore, the container 6 can 
be sealed by means of a film seal at the working end and this 
film seal will then be torn as the device 5 is pushed on, after 
which the container 6 will be closed by means of the retaining 
element 48. As the container 1 with the device 5 is pulled off 
the container 6, the flow passage 38 and the pressure-com 
pensating passage 54 slide out of the mounting in the retain 
ing element 48, which again may be a septum 13 for example, 
so that this retaining element 48 then forms a tightly sealing 
stopperfor the container 6. This means that existing machines 
which have been tried and tested may be used to manufacture 
and fill the container 6, for example those known from the 
pharmaceutical industry enabling the container 6 to be sealed. 
0.178 FIG. 5 illustrates another embodiment of the analy 
Siskit 22 consisting of the container 1, the container 6 and the 
device 5, with an airtight flow connection in the form of a 
closed system disposed between the containers 1, 6. 
0179. In this embodiment, the bottom connecting region 
25 for the container 6 is not provided in the form of a cylin 
drical wall 32 such as that used in the embodiments described 
above, but is a sealing stopper 56. 
0180. On an external stopper surface 57, the sealing stop 
per 56 has an external thread which can be located in the 
internal thread in the neck region of the container 6, thereby 
enabling the airtight flow connection to be established. 
0181. This embodiment of the analysis kit 22 is particu 
larly suitable for use with original samples 3, which are not 
Susceptible to oxidation or for situations in which a reagent or 
a reagent mixture 9 placed in the container 6 is of the type 
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used to initiate a reaction with the original sample 3, after 
which the target substance is stabilised. This embodiment is 
also Suitable for operating a different mode of implementing 
the method proposed by the invention, namely whereby the 
device 5 is firstly connected to the container 6 and only then 
is the container 1 inserted in the connecting region 26 of the 
device 5, thereby establishing the flow connection between 
the two containers 1, 6. When the container 1 incorporating 
the device 5 is pulled off, the container 6 remains open. 
0182. Again with this embodiment, the device may be 
provided with a removable sealing stopper 56 so that it 
remains in place when the container 1 incorporating the 
device 5 is pulled off, thereby sealing it. To this end, at least 
one tear-off point may be provided in the transition region 
between the sealing stopper 56 and the separating element 49, 
which is also provided on this embodiment as a means of 
separating the two connecting regions 25, 26. Naturally, the 
container 6 used with this embodiment may also be provided 
with a film seal from the outset. 
0183 FIG. 6 illustrates an embodiment of the analysis kit 
22 that is very similar to the embodiment illustrated in FIG.5. 
Again, the connecting region 25 for the container 6 of the 
device 5 for connecting the container 1 to the container 6 is of 
a stopper-type design in the form of the sealing stopper 56. In 
order to sealand thus produce the airtight flow connection, the 
sealing stopper 56 has an annular groove 58 in which a rubber 
element 59 is inserted as a sealing element. 
0.184 Also in this embodiment of the device 5, the sepa 
rating element 49 is of a cylindrical shape in the direction 
extending towards the interior 24 of the container 6 and a 
diameter of this cylindrically shaped separating element 49 is 
Such that a clamping element 60, e.g. a clamping ring, can be 
disposed between an internal surface of the neck of the con 
tainer 6 and the separating element 49 in this region when the 
container 6 is connected. The Surfaces where the clamping 
element 60 sits in contact with the separating element 49 may 
be of a conical design, in which case a screw connection can 
be provided between these two components, so that when the 
device 5 is turned in the neck of the container 6, the clamping 
element 60 is clamped against the internal Surface of the neck 
of the container 6 and the rubber element 49 can also be 
pushed against this Surface of the neck of the container 6 to 
produce a seal. The clamping element 60 thus forms the 
annular groove 58 in which the rubber element 59 is placed. 
0185. The container 6 can be separated from the device 5 
either by turning the device 5 or alternatively by pulling the 
separating element 49 out of engagement with the clamping 
element so that the rubber element 59 is no longer clamped 
and the container 1 together with the device 5 can then be 
pulled off the container 6. 
0186. The flow passage 38 of the device 5 illustrated in 
FIG. 7 is in two pieces with a spring element 63 disposed 
between the two flow passage parts 61, 62 in the direction of 
the longitudinal mid-axis 41. This spring element 63 may be 
designed so that its spring force is greater than the force 
needed to pierce the container seals or the septums 13, 28. The 
spring element 63 may also be held in a biassed state by 
means of a locking mechanism 64, which may be guided 
towards the exterior in the middle region 27 of the device 5, 
for example by its wall, which is operated by the user, until the 
two containers 1, 6 are inserted in the associated connecting 
regions 25, 26 of the device 5. When the locking device 64 is 
released, the spring element 63 relaxes, transmitting a corre 
sponding force to the flow passage parts 61, 62, which then 
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simultaneously pierce the container seals, in particular their 
septums 13, 28. The piercing action of the device 5, i.e. its 
flow passage parts 61, 62, can be specifically defined by 
choosing different materials and/or a different structural 
length in the direction of the longitudinal mid-axis 41 of the 
two septums 13, 18, resulting in a short time delay in the 
sequence in which the two container seals are pierced. 
0187. The two flow passage parts 61, 62 in this particular 
example are retained so that they can slide in a guide element 
65 of the device 5, at least in the region of the spring element 
63, thereby enabling the two flow passage parts 61, 62 to be 
guided. 
0188 FIG. 8 illustrates another embodiment of the analy 
sis kit 22 with a device 5 for connecting the container 1 to the 
container 6. The container 6 is closed by means of a seal 
element 66 with a very slim wall thickness, for example a film 
seal. 
0189 The device 5 in this embodiment has a sealing stop 
per 56 inserted in the device 5 in the connecting region 25 for 
the container 6, which again has a septum 13. 
0.190 Afriction lock is produced both between the sealing 
stopper 56 and the wall of the device 5 surrounding it and 
between the sealing stopper 56 and the neck of the container 
6 on which the device 5 is fitted, thereby fixing the device 5 
and hence also the sealing stopper 56. Alternatively, a con 
necting element such as a Snap-fit seal may be provided in the 
region of the contact surface between the sealing stopper 56 
and the external wall of the neck of the container 6, as illus 
trated in FIG. 7, for example. 
0191 As the device 5 is pushed onto the neck of the 
container 6, the sealing element 66 is pierced by means of the 
septum 13 inserted in the sealing stopper 56, thereby enabling 
the flow passage 38 of the device 5 to establish the flow 
connection between the interiors 23, 24 of the containers 1, 6 
once the septum 13 has pierced the sealing stopper 56. 
0.192 Once the liquid has been transferred, the container 1 
incorporating the device 5 is pulled off, leaving the sealing 
stopper 56 behind on the container 6, which is thus tightly 
sealed, ready for other method steps. 
0193 Naturally, it would also be possible to use other 
types of connecting devices with this embodiment of the 
device 5, for example bayonet fittings, etc. However, care 
should be taken to ensure that the sealing stopper 56 is not 
secured so tightly in the device 5 that it is pulled off the 
container 6 when the device 5 is removed. 
0194 In the embodiment illustrated in FIG. 8, the flow 
passage 38 is retained so that it can slide in the device 5 along 
the longitudinal mid-axis 41. To this end, the flow passage 38 
may be secured by a retaining means 67, e.g. a perforated disc 
with a central orifice for the flow passage 38. In the initial 
position, at least certain regions of this retaining means 67 
preferably sit on an annular projection 69 disposed on an 
internal circumference 68 of the device 5 extending out from 
the internal surface of the device 5 directed towards the flow 
passage 38, so that the septum 13 is not pierced by the flow 
passage 38 in this initial position. When the container 1 is 
pushed into the connecting region 26 of the device 5, the 
screw cap 2 comes into contact with the retaining means 67 
which is pushed over the projection 69 in the direction 
towards the interior 24 of the container 6. To this end, the 
retaining means 67 may be made from an elastic material in 
order to reduce the force needed to push on and deform the 
retaining means 67. The annular web 37 of the screw cap 2 can 
then also be pushed over the projection 69 in the direction 
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towards the interior 24 so that the screw cap 2 latches between 
the sealing stopper 56 and the projection 69 and is thus 
secured. As a result of this fixed arrangement, when the con 
tainer 1 is pulled off, the device 5 establishing the flow con 
nection is simultaneously pulled off the container 6. 
0.195 Another option with this embodiment is for the flow 
passage 38 to be screwed into the retaining means 67 and the 
retaining element 67 may naturally be injection moulded onto 
the flow passage 38 or the flow passage 38 adhered to the 
retaining means 67, etc. 
0196. As a result of a slight modification to the embodi 
ment of the analysis kit 22 illustrated in FIG. 8, the sealing 
stopper 56 may be already mounted on the container 6, in 
which case the device 5 then has to be pushed past the sealing 
stopper 56. 
(0.197 FIG. 9 illustrates another variant of the analysis kit 
22, in which a shut-off element 70 is preferably disposed in 
the neck of the containers 6, e.g. a valve, a plug Valve or 
similar. The device 5 used to connect the interior 23 of the 
container 1 with the interior 24 of the container 6 in this 
embodiment of the device 5 does not have the latching system 
on the neck of the container 6 in the connecting region 25 for 
the container 6 and instead at least a part of the device 5, i.e. 
the connecting region 25, locates in a recess 71 in the neck of 
the container 6. In order to fix the device 5 on the neck of the 
container 6, this recess may be provided with a Snap-fit sys 
tem, a screw connection, a bayonet fitting, a friction lock, etc., 
for example. 
(0198 When the device 5 is placed on the neck of the 
container 6, the flow passage 38 is inserted through an orifice 
72 preferably disposed centrally in the neck of the container 
6. Although the end of the flow passage 38 facing the orifice 
72 is designed to pierce a septum in FIG. 9, this need not 
necessarily be the case in this embodiment because it may be 
that this variant does not have a septum which has to be 
pierced on the container 6. However, as indicated by broken 
lines in FIG. 9, the shut-off element 70 may be disposed 
within the extension of the flow passage 38, in which case it 
may be useful or necessary to provide a septum on the con 
tainer 6. If this is the case, both ends of the flow passage 38 are 
designed to pierce a septum, as illustrated in FIG. 9. 
(0199 The flow connection between the interiors 23, 24 of 
the containers 1, 6 can be shut off at any time with the aid of 
the shut-off element 70. Consequently, any desired quantities 
can be transferred from container 1 to container 6 and if the 
intention is for reactions to take place in the container 6, the 
shut-off element 70 can be set so that the liquid from con 
tainer 1 is added slowly, e.g. in drops, to container 6, in which 
case it may be of advantage to interrupt the flow connection 
between these two containers until the liquid already trans 
ferred to the container 6 has finished reacting. The shut-off 
element 70 may have a rotatable passage which can be linked 
to the flow passage 38 to establish a flow connection. This 
being the case, the flow passage 38 may be of a two-part 
design with a respective flow passage part (not illustrated in 
FIG. 9) disposed respectively in one of the containers 1, 6. 
0200. In the embodiment of the device5 which has another 
connecting region for another container, this sealing element 
may be provided in the form of a 3-way plug valve, for 
example, so that a flow connection is set up selectively either 
from container 1 or the other container to container 6 or all 
three containers can be made to communicate with one 
another simultaneously via this shut-off element 70. 
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0201 In this embodiment of the device 5 used to establish 
a flow connection between several containers, both container 
1 and container 6 may have a graduation markings on an 
internal and external Surface, thereby making it possible to 
gain a rough estimate of the Volume already transferred from 
container 1 into container 6. Naturally, any other types of 
graduation markings of this type may be provided on the 
containers as desired. 

0202 As indicated by broken lines in FIG. 9, the neck of 
the container 6, in particular the orifice 72, may be secured by 
a sealing cap 73, e.g. a screw cap, for transportation purposes. 
0203 FIG.10 illustrates an embodiment of the analysis kit 
22, comprising the container 6, a device 5 for establishing a 
flow connection, the purification device 14 containing a 
matrix 15 and a catchment container 74. This analysis kit 22 
may be used to process samples that have already been pre 
pared and the target Substance separated on the matrix 15. It 
should be pointed out at this stage, however, that the embodi 
ments of the analysis kit 22 described above may be com 
bined elements of this embodiment as well as others that will 
be described below. 

0204 As already mentioned, the purification device 14, 
e.g. the purification column, is preferably cylindrical in shape 
with open ends. Consequently, there is no need to provide a 
septum 75 in at least one of the end regions of the purification 
device, although such a septum 75 could be used to fix and 
guide the device 5, especially its flow passage 38. However, it 
is also possible for the purification device 14 to be inserted in 
the connecting region 26 of the device 5, in particular for 
receiving the container 1 described in earlier embodiments 
above, where it can be secured by various retaining mecha 
nisms or connection systems, such as a screw connection or 
bayonet fitting, for example, or it may simply be retained by 
means of a friction lock between the wall of the purification 
device 14 and the device 5. 

0205 The other connecting region 25 for the container 6 is 
of the same design as that described in connection with the 
embodiments illustrated in FIGS. 2 to 9. 

0206. The options listed above, for example a screw con 
nection, bayonet fitting, friction lock, catch mechanisms, etc., 
may be used to connect the catchment container 74 to the end 
region of the purification device 14 with which it co-operates. 
The capacity of this catchment container 74 is such that it will 
preferably hold the entire contents of the container 6, in other 
words the transferred original sample 3, as well as the reagent 
or reagent mixture 9 or resultant reaction mixture in the 
container 6. Another possibility however, especially as one or 
more washing steps may be necessary to separate the target 
Substance(s) on the matrix, is for this catchment container 74 
to have a correspondingly larger capacity, thereby obviating 
the need to replace this container 74 between the individual 
method steps. 
0207 As mentioned above in respect of FIG. 1, when the 
container 1 incorporating the device 5 has been removed from 
the container 6 to which the original sample 3 was transferred, 
the latter can be fitted with an as yet unused device 5 for 
establishing a flow connection between two containers and 
then connected to this purification device 14. 
0208. By pivoting the device assembled in this manner by 
180° so that the device is upside down, the liquid mixture 
enclosed in the container 6 drains through the flow passage 38 
and then through the matrix 15 of the purification device 14 
into the catchment container 74. Consequently, the target 
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Substance or target Substances are retained on the matrix 15 
and thus separated from the residual liquid 76. 
0209 Providing the flow passage 38 has been found to be 
of advantage in view of the fact that nucleic acid molecules, 
for example, need to be fragmented, because this fragmenta 
tion can be initiated by the small diameter of the flow passage 
38, which may be provided in the form of a two-way needle or 
as a cannula. If no such fragmentation is necessary, the flow 
passage 38 may naturally be dispensed with, in which case the 
purification device 14 can be connected to the container 6 by 
means of an at least substantially cylindrical-shaped device 5 
in order to establish the flow connection. 
0210. However, it is of advantage if the device 5 used to 
establish the flow connection is of the same type as the 
devices 5 described in connection with FIGS. 2 to 9, i.e. this 
device 5 can be used to establish the flow connection between 
the two containers 1, 6 on the one hand, and to establish the 
flow connection between the container 6 and the purification 
device 14 on the other. This makes the device 5 easier to 
manufacture and in particular provides an analysis kit 22 that 
can be used universally. 
0211. In another variant of the device5 for establishing the 
flow connection, a Snap-fit seal, in particular one which can be 
removed, is provided in the connecting region 26 for the 
purification device 14, in which case an annular projection 77 
standing proud of the internal surface of the device 5 in the 
connecting region 26 locates in a matching recess 78 in the 
wall of the washing device 14 in the region where it connects 
to the device 5. This recess 78 may beachieved by a reduction 
in the cross section of the purification device 14 in this region, 
for example. 
0212. As also illustrated in FIG. 10, the container 6 may 
have another container opening 80, in particular on a base 
region 79 opposite the neck of the container 6 in the direction 
of the longitudinal mid-axis 41, which serves as a Support 
surface for the container 6 in the embodiments of the analysis 
kit 22 illustrated in the previous drawings, e.g. in the form of 
a neck, which may optionally be closed off by another septum 
75. As a result, another container can be connected to this 
container opening 80, in order to transfer a washing fluid 
through the container 6 to the purification device 14 for 
example, in order to wash out any residues of the sample fluid 
left behind in the container 6 with the washing liquid. 
0213. A syringe 81 is used for this purpose instead in FIG. 
10, which can naturally also be used to introduce other 
reagents 9, especially if the container orifice is sealed by 
means of the septum. 
0214 Conversely, on the other hand, pre-definable vol 
umes may also be drawn off from the container 6 via this 
additional container opening whilst a reaction is taking place 
in it, e.g. for quality control purposes. 
0215. Although the analysis kit 22 illustrated in FIG. 10 is 
held by a retaining device 82, e.g. a retort, this analysis kit 22 
may also be introduced into a centrifuge vessel as described in 
connection with FIG. 1, in which case the catchment con 
tainer 74 can be dispensed with because its function will be 
fulfilled by the centrifuge vessel. 
0216. The sample fluid may be transferred via the matrix 
15 to the catchment container by centrifugation as described 
above or, alternatively, various forces could be applied to the 
fluid. Such as compression forces for example. 
0217. If the container 6 is fitted with the septum 13, for 
example the container 6 used for the reaction stage described 
above, e.g. is from the analysis kit 2 described in connection 



US 2011/02125 17 A1 

with FIGS. 2 to 9, a device 5 may be used to establish the flow 
connection which has a flow passage 38 of which only one 
end has a system for piercing the septum 13 or is designed for 
this specific purpose. 
0218. The matrix 15 may be such that it is capable of 
bonding with nucleic acids or proteins. This being the case, it 
may be provided in the form of a silicate in the manner of a 
filter disc. 

0219. Instead of the matrix 15, it would naturally also be 
possible to use other means for separating or isolating at least 
one target Substance from the sample fluid. These means 
might also include a liquid, for example, or may be in the form 
of a chromatography column, in which case several target 
substances can be eluted one after the other. 

0220 FIG. 11 illustrates a container 83 which may be used 
in the analysis kit 22 proposed by the invention. The container 
83 again has container openings 80 lying opposite one 
another along the longitudinal mid-axis 41. The purification 
device 14 is inserted in one of the two container openings 80. 
A catchment container 74 may also be provided in the end 
region of the washing device 14 lying opposite these con 
tainer openings 80 along the longitudinal mid-axis 41. 
0221) A plunger 85 is disposed in an interior 84 of the 
container 83, which is able to slide along the longitudinal 
mid-axis 41 and in particular is designed to be mounted in a 
sealed arrangement relative to the internal wall of the con 
tainer 83 perpendicular to the longitudinal mid-axis by means 
of a sealing element 86. Consequently, when the plunger 85 
slides along the longitudinal mid-axis 41, a part volume of the 
container 83 underneath directed towards the purification 
device 14 is not filled with the sample fluid above the plunger 
85. 
0222. A self-closing septum 85 is disposed in the plunger 
85, preferably at the centre, which can be pierced by the flow 
passage 38 disposed underneath. 
0223) The washing device 14 is cylindrical in shape and is 
inserted through an annular web 88 provided on the container 
84 in the region of the orifice 80 for receiving the purification 
device 14. This permits a relative displacement of the con 
tainer 84 with respect to the washing device 14. 
0224. In an initial position, the plunger 85 is disposed in 
the region of the opening 80 for the purification device 14. 
0225. In order to establish the flow connection, the purifi 
cation device 14 is inserted in an annular gap 89 disposed in 
the plunger 85 in the region of the end face of the purification 
device 14 facing the interior 84, causing the flow passage 38 
to pierce the septum 87 and thus set up the flow connection to 
the interior 83. This plunger 85 can then be pushed farther in 
the direction towards the container opening 80 opposite the 
purification device 14, thereby exerting a corresponding pres 
sure on a sample fluid enclosed in the interior 84 of the 
container 83, which then drains through the flow passage 38 
into the purification device 14 in order to separate the target 
substance(s) on the matrix 15. 
0226. The flow passage 38 is retained so that it is immo 
bilised by the retaining means 67 in the top end region of the 
purification device 14 facing the opening 80 of the container 
84, in the interior thereof. 
0227. Another reagent or reagent mixture 9 may be intro 
duced into the interior 84 of the container 83 through the 
opening 80. If necessary or desirable, another possibility is 
for the container 84 to have only one container opening 80 for 
connecting the purification device 14. 
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0228. The purification device 14 could also be connected 
to the plunger 85 of the container 83 by means of a tear-off 
point which breaks when pressure is applied to the container 
83 and the purification device 14, thereby causing the plunger 
85 to pierce the septum 87 due to the relative displacement. 
0229. With this embodiment, especially if working with 
sample fluids which permit a transfer of fluid purely by force 
of gravity, quantities of fluid which can be specifically deter 
mined can be transferred to the purification device 14 by 
applying pressure accordingly. This being the case, the capac 
ity of the purification device 14 may be reduced and the 
sample fluid transferred in portions through this purification 
device 14. 
0230. Furthermore, the plunger 85 may diverge to a point 
or beak-like arrangement in the direction towards the longi 
tudinal mid-axis 41, for example to enable the container 83 to 
beat least almost totally emptied. 
0231 FIGS. 12 and 13 illustrate other embodiments and 
variants of the embodiment of the analysis kit 22 illustrated in 
FIG. 11, in which the second container opening 80 disposed 
on the container 83 lying opposite the purification device 14 
on the longitudinal mid-axis 41 is connected to a washing 
fluid container 90, e.g. is screwed to the container 83. Natu 
rally, the flow connection between the washing fluid con 
tainer 90 and the container 83 may be established by means of 
the device 5, which is not illustrated in FIGS. 12 and 13, used 
to connect two containers, and in particular incorporating the 
flow passage 83 in order to pierce septums. 
0232. The catchment container 74 in these embodiments is 
replaced by a centrifuge vessel 91, which may be pushed onto 
the purification device 14 (FIG. 12), for example, or clipped 
in with the aid of an annular web 92 (FIG. 13). With these 
embodiments, the plunger 85 of the container 83 may be 
returned to its initial position, as a result of which a corre 
sponding vacuum pressure is created in the interior 84 so that 
a washing fluid 93 is sucked into this interior 84. Once the 
flow connection to the washing fluid container 90 has been 
interrupted, for example by pulling the washing fluid con 
tainer 90 off the container 83 or with the aid of a shut-off 
element 70 described above, the washing fluid 93 can be 
transferred through the flow passage 38 into the purification 
device 14 and through the matrix 15 by means of the opposing 
displacement of the plunger 85. 
0233. Instead of the washing fluid container 90, other con 
tainers could naturally also be connected to this top container 
opening without the device 5, for example containers enclos 
ing elution fluids, so that the target Substance(s) can ulti 
mately be eluted from the matrix and transferred into the 
centrifuge vessel 91 within a closed system. 
0234. To enable the eluted target substance(s) to be stored, 
the centrifuge vessel 91 may be provided with a sealing cap 
94, as illustrated in FIG. 12. 
0235 Instead of using the septum 87 in the plunger 85, it 
would naturally also be possible to use other sealing ele 
ments, e.g. flap valves, in which case the flow passage 38 need 
not be designed to pierce a septum but must merely be able to 
open this flap valve due to the relative displacement of the 
container 84 against the purification device 14. 
0236 FIG. 14 illustrates another embodiment of the 
analysis kit 22 in which the container 83 is made from an 
elastically deformable material so that this container 83 can 
be pressed together as indicated by double arrow 95 in FIG. 
14 in the direction towards the longitudinal mid-axis 41 in the 
form of a bellows. As a result, a corresponding pressure force 
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is exerted on the interior 84 of the container 83, i.e. on the 
sample fluid contained in it, which reduces the Volume, 
thereby facilitating the transfer to the purification device 14. 
0237 Again with this embodiment, it is not necessary for 
the container 83 to have a second container opening 80 at the 
end of the container 83 opposite the purification device 14. 
0238 FIG. 15 illustrates an embodiment of the analysis kit 
22 of the type shown in FIG. 11, in which a membrane 96 is 
disposed in the container 83 and connects with a Supply line 
97 for a gaseous fluid in particular outside the container 83. 
Yet again, the volume of the interior 84 of the container 83 can 
be reduced by providing the membrane in a balloon-type 
design and inflating this membrane. By alternately inflating 
and deflating the membrane, a change in pressure can be 
generated in the container 83 So that the reduction and expan 
sion of the Volume and the resultant pressure change provides 
a pump action, enabling the sample fluid enclosed in the 
container 83 to be transferred. Alternatively, the membrane 
96 may also be inflated before filling the container 83 and then 
deflated, as a result of which a fluid can be delivered through 
another container opening 80, not illustrated, and Sucked into 
the interior 84 of the container 83. 
0239. A valve system may naturally be provided in order 

to shut the membrane 96 off from the supply line 97. 
0240 FIG. 16 illustrates a container 98 with a dividing 
wall 100 in its interior 99. The container 98 is therefore split 
into part-volumes, thereby enabling various reagents or 
reagent mixtures 9 to be placed inside a part-volume, whilst 
providing one part-volume as a reaction Zone. The latter may 
also contain the plunger 85 with the connected purification 
device 14, forming part of a plunger rod 101. 
0241. On the wall of the container 98 surrounding the 
part-volume reserved for the reaction, a container opening 
102 may be provided, in particular in the upper region, for 
example in the cover of the container 98, to which a device 5 
for establishing a flow connection between containers can be 
attached, thereby setting up a flow connection to container 1 
enclosing the original sample3, which can then be transferred 
into the reaction area of the container 98. As mentioned 
above, alysing buffer may be contained in this reaction area, 
thereby enabling nucleic acids to be released from the cells. A 
matrix 15 is also provided in the purification device 14. 
0242. The interior of the plunger rod 101 may also be 
provided with a passage 103, which may extend from the 
purification device 14 as far as a handle 104 in the end region 
of the plunger rod 101 opposite the purification device 14. 
The cross section of this passage 103 may be larger in the 
region of this handle 104, forming a chamber 105 which can 
be used to accommodate the centrifuge vessel 91. This being 
the case, the passage 103 opens into the opening of the cen 
trifuge vessel 91. 
0243 In order to retain the centrifuge vessel 91, a chamber 
106 may be provided in the handle 104, with a retaining 
element 107 for holding the centrifuge vessel 91, e.g. a stop. 
0244. The part-volumes may have a flow connection to a 
connecting passage 108, in which case a shut-off element 70 
of the type described above may provided in this connecting 
passage 108 to shut off the flow connection between the 
part-volumes. 
0245 Naturally, the dividing wall 100 need not extend 
across an entire container height of the container 98, thereby 
enabling liquids to pass above the dividing wall between the 
part-volumes. 
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0246. An operable adjusting and shut-off element 70 may 
be provided outside of the container 98 between the plunger 
rod 101 and the purification device 14 to enable a flow con 
nection to be selectively established with the passage 103 or 
the volume of the reaction area underneath the plunger 85. 
0247. In this embodiment of the analysis kit 22 and the 
container 98, the original sample 3 is transferred to the part 
Volume of the container 98 reserved for the reaction in a first 
method step. Once the reaction has taken place, for example 
nucleic acids have been released, the plunger rod is moved in 
the direction towards the interior 99 of the container 98, so 
that the volume of the interior 99 of the container 98 above the 
plunger 85 is reduced and the sample fluid transferred to the 
purification device 14 as a result. The shut-off element 70 of 
the purification device 14 is thus in a position in which the 
excess fluid is transferred into the volume created underneath 
the plunger 85 when the plunger 85 is pushed as indicated by 
arrow 109. Once the target substance(s) has or have been 
transferred and bonded on the matrix 15, the plunger 85 can 
be returned in at least certain regions in the direction of its 
initial position. A reagent 9, e.g. a washing fluid or an elution 
fluid, contained in a part-volume which is also fitted with a 
plunger 85 incorporating a plunger rod 101, is transferred out 
of this part-volume by reducing the volume of the part-Vol 
ume, via the connecting passage 108 into the reaction area 
and fed through the matrix 15. Depending on whether a 
washing fluid or an elution fluid is used, the shut-off element 
70 of the purification device 14 provides a flow connection to 
the passage 103 to feed the eluate into the centrifuge vessel 91 
or a flow connection is established to the interior 99 of the 
container 98 in the area of the reaction Zone. 
0248 Consequently, the sample can be virtually fully pre 
pared in readiness for analysis of the target Substance(s) 
within a closed system to which a range of different contain 
ers 1 can be connected via the device 5. 

0249. In the situation where another reagent has to be 
transferred into the part-volume with the washing or elution 
fluid and the respective fluid occupies only a small volume, 
this part-volume may have a container opening 111 fitted with 
a septum 110. 
(0250 FIG. 17 illustrates a variant of the device 5 for estab 
lishing a flow connection between several containers. This 
device 5 may also be of a cylindrical design with two oppo 
sitely lying connecting regions 25, 26 for the containers. 
0251 Unlike the flow passages 38 described so far, the 
flow passage 38 of this embodiment has several part-flow 
passages 112 in at least one of the connecting regions 25, 26. 
As illustrated in FIG. 17, these part-flow passages 112 may be 
grouped to form a single flow passage 38 at the second con 
necting region 26. Naturally, it would also be possible for 
these part-flow passages 112 to extend into the second con 
necting region 26 Separately. 
0252. The flow passage 38 and the part-flow passages 112 
are also retained in the device 5 by means of the retaining 
means 67 in this embodiment. 
0253) The multiple piercing action means on the one hand 
that the sample fluid drains more rapidly out of the container 
1 (not illustrated in FIG. 17) in this connection region 25 and 
on the other hand that the septum of the container 1 has a 
stronger retaining force as it now has to be pierced by several 
piercing means 7. In addition, as illustrated in FIG. 17, a 
retention system 113, e.g. in the form of a barb, is provided on 
the flow passage 38 and the part-flow passages 112 in the 
region of the piercing means 7. So that once the septum 28 of 
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the container 1 (not illustrated in FIG. 17) has been pierced, 
there is greater resistance to the container 1 being pulled off 
the device 5. 
0254 Naturally, these retention means 113 may also be 
used with the other embodiments of the flow passages. 
0255 FIG. 18 illustrates an embodiment of the analysis kit 
22 which is designed for separating the target Substance(s) by 
means of centrifugal force. To this end, a purification device 
14 containing a matrix 15 is inserted in a centrifuge vessel 
114, this purification device 14 incorporating a flow passage 
38 which is designed to pierce a container seal 115. The 
container 1 or 6 is inserted in the purification device 14 with 
the screw cap 2 pointing towards the matrix 15 so that the 
septum of the container 1, 6, not illustrated, is pierced by the 
flow passage 38. 
0256 In order to secure the purification device 14, it may 
have an annular web 116 in the end region lying opposite the 
matrix 15 extending away from the latter in the direction 
perpendicular to the longitudinal mid-axis 41, which sits on a 
similarly designed web 117 of the centrifuge vessel 114. 
0257 Optionally, the centrifuge vessel 114 may also be 
sealed by means of a sealing device, e.g. by a screw cap 118. 
0258 As explained above, the sample fluid is transferred 
from the containers 1, 6 through the matrix 15 of the purifi 
cation device 14 into the centrifuge vessel 14 during centrifu 
gation. 
0259. The flow passage 38 may be secured in the purifi 
cation device. 14 by a retaining means 67 which is star-shaped 
as seen in plan view. 
0260. In all the variants, the flow passage 38 may be 
secured in an initial position in the middle region 27 between 
the two connecting regions 25, 26 of the device 5 for estab 
lishing a flow connection between several containers by 
means of one or more locking devices. The flow passage 38 is 
not displaced in the direction towards the longitudinal mid 
axis, enabling the septums 13, 28 to be pierced, until this 
locking device has been released. This releasing action may 
be operated by pushing the container 1 into the connecting 
region 25 of the device 5, causing a release once contact is 
made with the flow passage 38 and/or the retaining means 77. 
0261 An additional sealing element, for example a sealing 
ring, may also be provided in at least one of the two connect 
ing regions 25, 26 for the containers 1, 6 which, in addition to 
improving the seal also enhances the retaining force by which 
the containers 1, 6 are secured in this connecting region 25. 
26, due to increased friction force. 
0262 The device 5 for establishing a flow connection 
between several containers may also be of a two-piece design, 
in which case these two pieces may be joined to one another 
by means of a releasable connection. This releasable connec 
tion might be a screw connection, a bayonet fitting, a friction 
lock or similar, for example. 
0263. As illustrated in FIG. 19, a container 119 proposed 
by the invention may have a container base 120 and a con 
tainer wall 121 at least partially surrounding an interior 122, 
and the container wall 121 has an inlet orifice 23 which is 
preferably disposed opposite the container base 120 in the 
direction of a container longitudinal mid-axis 124, and a 
device 125 for establishing a closed airtight connection to 
another container is disposed in the region of the inlet orifice 
123. This device 125 may also have a retaining means 126, 
which is secured in a device wall 127 which is also specifi 
cally cylindrical in shape or is integral therewith. The purpose 
of the retaining means 126 is to secure a flow passage 128, 
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which is covered by a protective cap 129 made from an 
elastic, self-closing material and which may have a piercing 
means 130. A length of the device wall in the direction of the 
longitudinal mid-axis 124 is preferably such that the flow 
passage 128 incorporating the piercing means 130 is laterally 
covered by this device wall 127. 
0264. Within the contour of the device wall 127, at least 
one retaining element 131, for example a catch mechanism, 
etc., may project out from an internal Surface of this device 
wall 127 in the direction towards the longitudinal mid-axis 
124. 
0265. Furthermore, as indicated by broken lines in FIG. 
19, a connecting region 132 may be closed off by means of a 
sealing device 133, e.g. a cap, such as a screw cap. 
0266 The other container can be releasably attached to the 
device 125 by means of a screw connection, a bayonet fitting 
or similar, in this embodiment. 
0267 Generally speaking, it should be pointed out at this 
stage that the container 119 and/or the device 125 for estab 
lishing a flow connection with another container, in keeping 
with the explanations given above in respect of the device 5, 
may be used to establish a flow connection to several contain 
ers and may constitute these containers 1, 6, and the device 
125 does not have a second connecting region for understand 
able reasons. 
0268 Accordingly, the container base 120 and/or the con 
tainer wall 121 has at least one other inlet orifice 123 incor 
porating a device 125 and this orifice 123 constitutes the 
device 125. 
0269. Likewise, the container base 120 and/or the con 
tainer wall 121 is of an elastically deformable design so that 
the volume of the container 119 can be controlled by increas 
ing or reducing pressure accordingly. 
0270. Likewise, the container base 120 may also have a 
plunger which sits in a liquid tight fit and, again, can be used 
to obtain a reduction in Volume. Various reagents or reagent 
mixtures, e.g. lysing buffers, elution fluids or similar, may 
naturally be placed in this container 119, as explained above. 
0271 Furthermore, at least one dividing wall may be pro 
vided in the interior 122 in order to divide this interior 122 
into several part-volumes. Accordingly, the explanations 
given in respect of FIG. 17 apply here. 
0272. The plunger may be designed so that it can be locked 
in at least one of its end positions. It may also be provided 
with various shut-off elements 70, such as valves, plug valves 
or similar, to enable flow connections to be shut offbetween 
containers which can be attached to the container 119 or 
between the part-volumes in the interior 122. 
0273 At least one other opening, sealed off by a septum, 
may be provided in the container base 120 and/or in the 
container wall 121. 
0274. At least one membrane, for example an air bellows, 
may also be provided in the interior 122. 
0275. The flow passage 128 may in turn be provided in the 
form of a hollow needle incorporating a piercing means 138. 
0276 A cavity may also be provided to at least partially 
accommodate the protective cap 129 in the device 125. 
0277. The catch mechanism may be provided in the form 
of at least one recess or indentation in the internal Surface of 
the device 125 or projecting out from it. 
0278. The interior 122 may also be evacuated, in which 
case the vacuum pressure may be such that a specific Volume 
of fluid is sucked out of the container attached to the device 
125 into the container 119. 
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0279. If other devices 125 are attached to or constitute the 
container wall 121 and/or the container base 120, closure 
elements may naturally also be provided as a means of shut 
ting off the flow connection. 
0280 Finally, a pressure-compensating passage may also 
be provided adjacent to or in the flow passage 128, as 
described above. 
0281. In all the embodiments described so far, the connec 
tion between the device 5, 125 for establishing a flow con 
nection between the containers may also be obtained by other 
means not described above. For example, the individual parts 
may be coupled with one another by means of a magnetic or 
magnetisable material, for example ferromagnetic materials. 
0282) If using containers which hold a bigger quantity of 
reagent or reagent mixture 9 than the amount needed for a 
method step, these containers may be provided with a meter 
ing system. This might take the form of a cylinder which is 
placed on this container and a ball bearing is disposed in the 
container to close off a connecting passage to the cylinder and 
does not release it until the container is rotated by 180° for 
example. It would naturally also be possible to use other types 
of metering systems. 
0283 All the parts of the individual devices may be made 
from plastic and it would also be possible to use a combina 
tion of materials, e.g. plastic/metal. 
0284 AS mentioned above, if separating nucleic acids, it is 
of advantage if the diameter of the flow passage 38,128 has a 
specific diameter conducive to fragmenting the nucleic acids. 
0285. The analysis kit 22 may also incorporate a container 
for holding a sample, e.g. a blood sample tube as described 
above. It may already contain reagents 9, as mentioned above, 
such as a lysing buffer, a preservative buffer or mixtures 
thereof, for example. 
0286 FIG. 20 illustrates a device 134 for cutting a sample 
of biological origin 135 into smaller pieces. This device 134 
comprises a container 136 with an interior 137, which is at 
least partially bounded by a container wall 138. A container 
orifice 139 is closed off by a container seal 140, e.g. in the 
form of a screw cap with a thread 141. 
0287. At least one cutting device 142, e.g. a blade and 
preferably several of them, is provided in the interior 137, in 
particular attached to an internal wall surface 143 of the 
container wall 138 or a container base 144. 
0288 This cutting device 142 may be adhered to or moul 
ded onto the container wall 138 and/or container base 144, for 
example during the manufacturing process when the con 
tainer 136 is placed in the mould and then injected on. 
0289 Alternatively, this cutting device 142 may also be 
made from plastic and be of an integral design with the 
container 136. 
0290 The container 136 is in the form of a centrifuge 
vessel, preferably of a standard size, and may be placed on a 
centrifuge. As a result of the high rotary speed which can be 
transmitted to the container 136 by the centrifuge, the sample 
135 is displaced past the stationary cutting devices 142 and 
cut into Smaller pieces accordingly so that it can be homoge 
nised with a desired fluid 145, e.g. a reagent or reagent mix 
ture, placed in the interior 137 beforehand. The fluid 145 may 
be alysing buffer and/or a preservative buffer, for example, as 
described above. Other fluids may also be used, such as 
alcohol solutions, etc., or alternatively distilled water. 
0291. The container seal 140 may be provided in the form 
of a septum which may optionally be secured in a screw cap, 
so that the homogenised sample can be transferred to another 
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container by means of the device 5, 125 (see FIGS. 2 and 19) 
used to a establish a flow connection between containers, for 
example. Consequently, the fluid 145 might be alysing buffer, 
for example, and the sample 135 might be a tissue sample. 
During the process of cutting up the tissue sample and also in 
the case of cells, nucleic acids and proteins are released and 
can be lysed or preserved immediately. As described above, 
these nucleic acids can then be transferred via the device 5, 
125 to a purification device, described above, where these 
nucleic acids can be separated. 
0292 Alternatively or in addition, FIGS. 21 and 22 illus 
trate embodiments of the device 134 used for cutting a sample 
of biological origin into Smaller pieces, in which case this 
device is provided in the form of the container seal 140, which 
may be a screw cap with a thread 141 (FIG. 21) or a screw cap 
with a thread 141 and a septum 146 (FIG. 22). In the case of 
the former variant of this device 134 illustrated in FIG. 21, a 
container seal orifice 147 is provided in the container seal 
140, preferably at the centre of it, through which a drive shaft 
148 for a moving blade system 149 is inserted and then 
connected to a drive unit 150 for the blade system 149, e.g. a 
motor. As a result of the rotating motion of the blade system 
149 and the centrifugal force acting on it, blades 151 are 
moved out of their inactive position into an at least Substan 
tially horizontal position. 
0293. In the embodiment illustrated in FIG. 22, the drive 
shaft 148 is provided with a piercing means 152, which may 
be provided in the form of a needle-shaped tube converging to 
a point. In terms of the container seal 140, a known screw cap 
with a septum 146 may be used, in which case the drive shaft 
148 may be used to pierce this septum 146, in other words is 
inserted by the user, and then connected to the drive unit 150 
indicated by broken lines in FIG. 22. Accordingly, the device 
140 may be sold in a modular design, so that the drive shaft 
148 incorporating the blade system 149 may be used again, in 
which case it may be made of metal, for example, and can 
therefore besterilised. 

0294 Naturally, this design may also be used for the 
device 140 illustrated in FIG. 21. In this case, the drive shaft 
148 has a sealing element 153 and is inserted in the container 
seal 140. However, since this insertion process requires a 
certain amount of practice given that the devices 134 illus 
trated in FIGS. 21 and 22 are turned upside down, in other 
words with the container seal 140 pointing downwards, due to 
the fact that the sample enclosed in a containerattached to the 
device 134 has to be able to pass into the region where the 
blade system 149 is disposed, it is necessary to ensure that an 
absolutely perfect seal is obtained in order to prevent any 
infectious material from leaking out of the device 134 and the 
container attached to it. 

0295. In the embodiment illustrated in FIG. 22, the drive 
shaft 148 can be used as the flow passage, especially if the 
drive shaft 148 is provided in the form of a hollow needle. 
0296 Alternatively, another possibility is to use a separate 
flow passage 154 through the septum 146 to transfer the cut 
and homogenised sample into this sample fluid or a flow 
connection to another container could be set up using the 
device 5, 125 proposed by the invention, as described above. 
0297 Another advantage of this device 134 is that because 
of its Small dimensions—in practice, standard vessel sizes 
may be used. Such as centrifuge vessels as described above, 
for example—nucleic acids or proteins can be homogenised 
and hence stabilised directly at the location where the tissue 
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sample was taken, e.g. in the operating theatre, although this 0319. 14 Purification device 
could also naturally take place Subsequently in a processing 0320 15 Matrix 
laboratory. 0321) 16 End region 
0298. It is preferable to use a drive unit 150 whose speed 0322 17 Container 
can be adjusted, thereby enabling the blade system 149 to be 0323 18 Base region 
rotated at high speed. 0324 19 Curved arrow 
0299 The lysing buffer which may optionally be placed in 0325 20 Eluting agent 
the container or in the device 134 beforehand may be either in 0326 21 Container 
Solid form or used as a liquid and in this respect, reference 0327 22 Analysis kit 
should be made to the explanations given above. The fact that 0328 23 Interior 
this device 134 can be used directly at the site where the tissue 0329 24 Interior 
sample is taken means that nucleic acids can be stabilised 0330 26 Connecting region 
immediately and hence protected from deterioration due to 0331 26 Connecting region 
endogenic or exogenic RNA. 0332) 27 Middle region 
0300. The device 134 proposed by the invention which 0333 28 Septum 
enables samples of biological origin such as tissue to be cut 0334 29 Cylinder 
into Smaller pieces and/or homogenised, simplifies operation 0335 30 Cylinder 
of these devices in the field of molecular diagnostics and 0336 31 Cylindrical wall 
minimises the potential risk of the material becoming con- 0337 32 Cylindrical wall 
taminated by foreign nucleic acids due to the closed system 0338 33 Wall surface 
between containers. 0339 34 Catch mechanism 
0301 In practical terms, tissue samples taken in the oper- 0340 35 Recess 
ating theatre can be cut with a scalpel or Scissors and intro- 0341 36 Web 
duced directly into the device 134, which is preferably dis- 0342 37 Annular web 
posed in sterile packaging (naturally, all the individual parts (0343 38 Flow passage 
of the analysis kit may likewise be disposed in sterile pack- 0344 39 Retaining mechanism 
aging) so that it can be placed in an isolating buffer. This (0345 40 Recess 
device 134 is preferably used individually, once only, and 0346 41 Longitudinal mid-axis 
need be opened and closed once only, thereby virtually ruling 0347 42 Tapered region 
out any contamination by other tissue samples. (0348 43 Cavity 
0302) The devices proposed by the invention may be used 0349 44 Web 
for both manual applications and for automated or partially 0350 45 End face 
automated applications, e.g. in the laboratory, at least to a 0351) 46 Protective cap 
certain extent. 0352 47 Flow passage end region 
0303 For the sake of good order, it should finally be 0353 48 Retaining element 
pointed out that in order to provide a clearer understanding of 0354 49 Separating element 
the structure of the devices proposed by the invention and 0355 50 Separating element end region 
their constituent parts as well as the container proposed by the 0356 51 Transition region 
invention, they are illustrated to a certain extent out of pro- 0357 52 Groove 
portion and/or on an enlarged scale and/or on a reduced scale. 0358 53 End region 
0304. The underlying objectives and the solutions pro- 0359 54 Pressure-compensating passage 
posed by the invention may be found in the description. 0360 55 Liquid level 
0305 Above all, the individual embodiments of the sub- 0361 56 Sealing stopper 

ject matter illustrated in FIGS. 1:2:3:4:5;6: 7:8:9; 10:11; 0362 57 Stopper surface 
12:13; 14:15: 16:17; 18; 19:20: 21:22 may be construed as 0363 58 Annular groove 
independent solutions proposed by the invention in their own 0364 59 Rubber element 
right. The associated objectives and the Solutions proposed by 0365 60 Clamping element 
the invention may be found in the detailed descriptions of 0366 61 Flow passage part 
these drawings. 0367 62 Flow passage part 

0368 63 Spring element 
LIST OF REFERENCE NUMBERS 0369. 64 Locking device 

0306 1 Container 0370 65 Guide clement 
0307 2 Screw cap 0371 66 Scaling clement 
0308 3 Original sample 0372 67 Retaining means 
0309 4 Double arrow 0373 68 Circumference 
0310) 5 Device 0374 69 Projection 
0311 6 Container 0375 70 Shut-off clement 
0312 7 Piercing means 0376 71 Recess 
0313 8 Double arrow 0377 72 End-to-end orifice 
0314 9 Reagent 0378 73 Scaling cap 
0315 10 Arrow 0379 74 Catchment container 
0316 11 Arrow 0380. 75 Septum 
0317 12 Region 0381 76 Residual fluid 
0318 13 Septum 0382 77 Projection 
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0383 
0384 
0385 
0386 
0387 
0388 
0389) 
0390 
0391 
0392 
0393 
0394 
0395 
0396 
0397) 
0398 
0399 
04.00 
04.01 
0402 
0403 
04.04 
0405 
0406 
0407 
04.08 
04.09 
0410 
0411 
0412 
0413 
0414 
0415 
0416 
0417 
0418 
0419 
0420 
0421 
0422 
0423 
0424 
0425 
0426 
0427 
0428 
0429 
0430 
0431 
0432 
0433 
0434 
0435 
0436 
0437 
0438 
0439 
0440 
0441 
0442 
0443 
0444 
0445 
0446 

78 Recess 
79 Base region 
80 Container opening 
81 Syringe 
82 Retaining device 
83 Container 
84 Interior 
85 Plunger 
86 Sealing clement 
87 Septum 
88 Web 
89 Annular gap 
90 Washing fluid container 
91 Centrifuge vessel 
92 Web 
93 Washing fluid 
94 Scaling cap 
95 Double arrow 
96 Membrane 
97 Supply line 
98 Container 
99 Interior 
100 Dividing wall 
101 Plunger rod 
102 Container opening 
103 Passage 
104 Handle 
105 Chamber 
106 Chamber 
107 Retaining element 
108 Connecting passage 
109 Arrow 
110 Septum 
111 Container opening 
112 Part-flow passage 
113 Retention system 
114 Centrifuge vessel 
115 Container seal 
116 Web 
125 Device 
126 Retaining means 
127 Device wall 
128 Flow passage 
129 Protective cap 
130 Piercing means 
131 Retaining element 
132 Connecting region 
133 Sealing mechanism 
134 Device 
135 Sample 
136 Container 
137 Interior 
138 Container wall 
139 Container opening 
140 Container seal 
141 Thread 
142 Cutting device 
143 Wall Surface 
144 Container base 
145 Fluid 
146 Septum 
147 Container seal orifice 
148 Drive shaft 
149 Blade system 
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0447 150 Drive unit 
0448. 151 Blade 
0449) 152 Piercing means 
0450 153 Sealing element 
0451 154 Flow passage 
What is claimed is: 
1. Multi-modular, closed system, by means of which 

samples can be purified or preserved for Subsequent testing, 
the system comprising a first container enclosing a first 

interior, a second container enclosing a second interior 
and a connecting device connecting the first interior to 
the second interior, 

the first container is designed as the sample vessel and is 
designed to contain samples of blood and phases sepa 
rated therefrom and having a gel in the first interior, in 
the interior of the second container at least one reagent or 
a reagent mixture used for preparation and analysis pur 
poses is placed, 

the connecting device establishes a closed, airtight flow 
connection between the first interior of the first container 
and the second interior of the second container, with a 
first connecting region for the first container and a sec 
ond connecting region for the second container, a flow 
passage being disposed between the first connecting 
region and the second connecting region, and with a 
respective piercing means for piercing a container seal in 
the connecting regions, the flow passage is established 
by the piercing means, 

at least the connecting region for the first container has a 
retaining device for releasably securing the first con 
tainer, so that a separation of the two containers takes 
place in Sucha way that the connecting device which has 
established the flow connection between the two con 
tainers is pulled off together with the first container. 

2. System as claimed in claim 1, wherein a shut-off element 
is disposed in the flow passage, by means of which the flow 
connection can be interrupted. 

3. System as claimed in claim 1, wherein the flow passage 
is a double-ended cannula and the cannula ends serve as the 
means for piercing a container seal. 

4. System as claimed in claim 1, wherein a cavity is dis 
posed between the two connecting regions, through which the 
flow passage is inserted, the Volume of which is so dimen 
Sioned that at least a part of an airtight elastically deformable 
protective cap secured to a part of the flow passage projecting 
into the connecting region and made from a self-closing, 
elastic material which can be pierced, can be accommodated 
by the cavity. 

5. System as claimed in claim 1, wherein the connecting 
region(s) is or are at least partially provided in the form of an 
at least Substantially cylindrical wall and an internal diameter 
of the cylindrical wall is dimensioned to create a friction lock 
between an internal surface of the cylindrical wall and a 
container Surface of the first or second container. 

6. System as claimed in claim 1, wherein a catch mecha 
nism is provided on the internal face of the cylindrical wall for 
receiving a part of the first container or a part of a cap of the 
first container. 

7. System as claimed in claim 6, wherein the cylindrical 
wall is made from a deformable material, which conforms to 
the external contours of the inserted first container when 
inserted. 

8. System as claimed in claim 1, wherein a cross-sectional 
tapered region is disposed in the middle region between the 
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first and the second connecting region, and wherein an exter 
nal connecting device Surface in the region of the cross 
sectional tapered region is provided with knurling. 

9. System as claimed in claim 1, wherein a sealing device 
is disposed on the connecting device Surface in the second 
connecting region for the second container. 

10. System as claimed in claim 1, wherein the flow passage 
is retained so that it can slide. 

11. System as claimed in claim 1, wherein it is made up of 
at least two parts which are joined to one another by means of 
a releasable connection. 

12. System as claimed in claim 1, wherein at least one of a 
container base or a container wall of the first or the second 
container is made of an elastically deformable material. 

13. System as claimed in claim 1, wherein instead of the 
first containera third container is connected with the connect 
ing device with the second container and wherein a receptacle 
containing a matrix is disposed in a third interior of the third 
container. 

14. System as claimed in claim 13, wherein the matrix is 
intended as a means of separating a component from at least 
a part of the original sample. 
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15. System as claimed in claim 13, wherein the matrix is 
disposed in a receptacle incorporating an outlet. 

16. System as claimed in claim 1, wherein at least one 
part-volume of the second container has an opening which is 
sealed by a septum. 

17. System as claimed in claim 1, wherein the at least one 
reagent or a reagent mixture is selected from a group consist 
ing of a lysing buffer for blood cells, a stabilising buffer for 
nucleic acids and proteins, a releasing buffer, a preservative 
buffer and the solid salts of these buffers. 

18. System as claimed in claim 17, wherein the buffer for 
preserving and/or releasing at least one component from an 
original sample of biological origin containing ammonium 
Sulphate in a quantity within a range having a lower limit of 
10% w/v and an upper limit of 100% w/v, a chaotropic salt in 
a concentration selected from a range with a lower limit of 1 
mol/l and an upper limit of 6 mol/l and a buffer substance in 
a concentration selected from a range with a lower limit of 0.1 
mol/l and an upper limit of 0.5 mol/l. 

19. System as claimed in claim 18, wherein the buffer 
further contains one of a detergent and a complexing agent. 

c c c c c 


