1 CONTAINER FOR RECEIVING AND STORING BIOLOGICAL MATERIAL,
ESPECIALLY DNA This invention relafs to a container that is designed to
receive and store biological material, ih particular DNA. DNA has to be
stored over very long periods of time both in the field of research and in
numerous other fields such as biotechnolo%I health, the environment, farm
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particular for the purpose of the production of biological sample libraries or
libraries. The biological matefh G#M%Xn?&iﬁmd or plant origin and
comprises in particular: tissues; cells; microorganisms such as bacteria,
mushrooms, and monocellular algaes; viruses; proteins; and nucleic acids
such as DNA and RNA. The problem is to be able to store this biological
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light. It is also advisable to protect this biological material from any
matetil R RALIREIRMENt. The Patent EP 1 075 515 that provides a process for
prolonged storage of DNA in an _airtight and rustproof metal capsule,
consi DIMRG DY RE L Y SRe A e ae R b iR ek detetichsand
. known. This DNA is encapsulated in neutral atmosphere and with a very low
in nymereR Qe Helibdieh 2ihigtRehRa! peLsi s e AYECa s higHn produce,
temperature, therefore preventing the use_ of refrigeration means. Although
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production of biological sample libraries or libraries.

The biological material is of human, animal or plant origin and comprises in
particular: tissues; cells; microorganisms such as bacteria, mushrooms, and monocellular
algaes; viruses; proteins; and nucleic acids such as DNA and RNA.

The problem is to be able to store this biological material whose degrading elements
are the oxygen from the air, water, and light. It is also advisable to protect this biological
material from any contaminating element.

The Patent EP 1 075 515 that provides a process for prolonged storage of DNA in an
airtight and rustproof metal capsule, consisting of two hemispheres in its embodiment that is
being considered, is known.

This DNA is encapsulated in neutral atmosphere and with a very low hygrometric
degree so as to make possible its storage at ambient temperature, therefore preventing the use
of refrigeration means.

Although these storage means in capsule form are satisfactory, they are hard to

industrialize.



industrialize. 2 It is actually advisable to be easily able to reuse the DNA
contained in the capsule, and even toge able to reuse it several times. In
addition, in the biological field, it is necessary to provide an aliquoting stage
to produce multiple samples. However, a double-hemisphere-type capsule is
not the most suitable means, and it is for this reason that this invention
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particularly DNA, which can be sealed in a totally airtight manner, which
evenip Re il HESEBS thsepeRdERFtontainer without degradation of said contents
and which makes passible Sﬁeﬁ?e and several successive reuses of the
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each of the capsules, identification that should be permanent, including after
prodype MR ¥BAEIner. The container according to this invention is now
described in detail according to a preferred but non-limiting embodiment, = .
whERBS He e i BPaFEWRG SARNG S HtrBxsh ot Bhdeimramtiopnd it is
the different figures representing: - Figure 1: A perspective view of the .
for thisfeaasy hardhes tavgadon pionrses A HIAREARGE HidtigRedd Lrseirrhitiagical
assembled and in use before welding, - Figure 3: A persFecIi\(e view of the
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view of the container after labeling, . . .
makes it possible to open said container without degradation of said contents and which

makes possible storage and several successive reuses of the reconstituted DNA. In addition, it
is necessary to provide an identification of each of the capsules, identification that should be
permanent, including after opening said container.

The container according to this invention is now described in detail according to a
preferred but non-limiting embodiment, whereby the accompanying drawings allow an
illustration of the invention, the different figures representing:

- Figure 1: A perspective view of the container before its use,

- Figure 2: A perspective view of the container that is assembled and in use before

welding,

- Figure 3: A perspective view of the container that is assembled and in use after

welding,

- Figure 4: A bottom view of the container after labeling,

- Figure 5: A perspective view of the container after being opened for reuse with a

seal.



- Figure 5: A perspective view of the container after being opened for reuse
with a seal. 3 Figure 1 shows a contajner 10 that is cylindrical in shape and
that is 7 mm in diameter and 18 mm in“height for a thickness of several
tenths of millimeters for the preferred embodiment. This container consists of

an envelope 12, sealed at one end, which is to be made of a gas-tight
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this case, the material is also to meet an additional constraint which is that of
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cylindrical shape that is sealed at one end. Actually, to create the envelope,
embiddRrawing is the most appropriate solution industrially, on the one hand

to comply with the necessary dimensional precision as will be explained
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suitable for_large-scale use. Actually, the grade of stainless steel that is
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invention is known commercially under the reference 304L, or, to be more
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completed hy an insert 14 that is also cylindrical and that comes to. be.
deforgaRiltingd HfteiRtith T et Bh e aaingr dhetaiogdOantaljadiiey) shape

made of qlass for its capabilities of storing the biological material and for its
al

that &éﬁ?ﬁ?fz‘ one end.

Actually, to create the envelope, deep drawing is the most appropriate solution
industrially, on the one hand to comply with the necessary dimensional precision as will be
explained further and on the other hand to remain within cost parameters that are suitable for
large-scale use.

Actually, the grade of stainless steel that is adapted and preferred for the creation of
the envelope according to this invention is known commercially under the reference 304L, or,
to be more metallurgically correct, under the grade Z2CN18-10.

The container 10 is completed by an insert 14 that is also cylindrical and that comes to
be housed with mild friction in the envelope 12.

This insert is advantageously made of glass for its capabilities of storing the biological
material and for its stability.

The insert, as shown, has a lower height than that of the envelope.

The container 10 also comprises a stopper 16 that is designed to be forced into the

open end of the cylindrical envelope.



The insert, as shown, has a lower height than that of the envelope. The
container 10 also comprises a stopper 16 that is designed to be forced into
the open end of the cylindrical envelope. 4 This stopper 16 is also cylindrical
in shape, whereby its outside diameter is equal, aside from necessary
friction, to be forced into the cylindrical envelope. The stopper is )
adVARSHRRREEN Piotlse s By e HapheRP deRsTRatith Btk diamme 1§/peal.
_such as an envelope and for the same reasons. The hei%ht of this cylindrical
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compared to approximately 18 mm of the cylindrical envelope. The thickness
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very close to that of the envelope, in this case 0.25 mm, for reasons of

tyPe\BiAY P AYARTSnEd WilPE S @D SRS further. The stopper is made in the
same material as the envelope to ultimately have a monolithic and_ o
singls el dnerHarErtiaiopactiislanied Mengdred thuciduiiargs. in this
that has accommodated the stopper leads to a _geometry such that the open
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Advantageously, the envelgpe like the stopper comprise a beveled edge or a
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also mak,in%possible a perfect introduction of the stopper into the envelo
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" stopper with a slight conicity so as to ensure that it is immobilized in
urtheLnslation after insertion.

The stopper is made in the same material as the envelope to ultimately have a
monolithic and single-material container envelope.

It is noted in Figure 2 that the envelope that has accommodated the stopper leads to a
geometry such that the open peripheral edges of the envelope and the stopper are juxtaposed.

Advantageously, the envelope like the stopper comprise a beveled edge or a peripheral
groove at the end, resulting from the deformation by drawing but also making possible a
perfect introduction of the stopper into the envelope.

According to an improvement of the invention, it is possible to provide a stopper with
a slight conicity so as to ensure that it is immobilized in translation after insertion.

Figure 2 diagrammatically shows the biological material 18, deposited in the insert 14,
whereby said biological material is in the dehydrated state.

Advantageously, it is provided to introduce a controlled atmosphere into the container
that is sealed and that has to contain and preserve said biological material.

Figure 3 shows the container that is sealed hermetically and definitively.



Figure 2 diagrammatically shows the biological material 18, deposited in the
insert 14, whereby said biological material is in the dehydrated state.
Advantageously, it is provided to introduce a controlled atmosphere into the
container that is sealed and that has to contain and preserve said biological
material. Figure 3 shows the container that is sealed hermetically and
deffhittEh comaagg it GeHheliths HBS@HIAESEITBET on the envelope.
It is here that the container according to the invention also shows its
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creation of the weld and in order to prevent any ‘degradation or ?‘% damage ]
Actygflynia BibiBg riglogisel R iarialiRshus apvadecathmiiostn BesrersianGibthgnyeld and in
heating. Actual%, the arrangement according to the invention provides for a
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. .stopper. Such a weld does not require any filler metal and does not modify
limitypndeveR Ry Pifet M AN iMEhat preserves all of its initial properties. The
identical or very close thickness of the two materials is also an advantage for
obtafiiHi % HABEBATBER! ARsafTRDIAHR dREn PRI SeliirdasgraRyd applied
_lower-power laser shot in view of the very small thickness of the walls
peripfigrially A igmmdest afelsoN deRse ST2RRE of the wall and/or in the
chamber occurs, and in any case, js totally unable to ensure a modification
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YAG-type laser is used although the rise in temperature is
material that preserves all of its initial'properties.

The identical or very close thickness of the two materials is also an advantage for
obtaining a homogeneous creation of the weld.

This weld requires a very lower-power laser shot in view of the very small thickness
of the walls although no significant elevation of the temperature of the wall and/or in the
chamber occurs, and in any case, is totally unable to ensure a modification and/or a
degradation of the biological material.

Advantageously, a pulsed YAG-type laser is used although the rise in temperature is
negligible, as it has turned out.

It should also be noted that the weld only plays a sealing role and a role in
immobilizing the stopper in translation in the envelope without requiring large mechanical
connection strengths.

Figure 4 shows a labeling that is generally created prior to the introduction of

biological material to comply with traceability procedures.



negligible, as it has turned out. It should also be noted that the weld only
plays a sealing role and a role in immaqbilizing the stopper in translation in
the envelope without requiring large mgchanical connection strengths.
Figure 4 shows a labeling that is generally created prior to the introduction of
biological material to comply with traceability procedures. 6 In addition, this
labBliAdIEItsdabs i hianihba stReTasiGingt e AREny bk Bsardhat an
should be made to avoid elements that are attached and that can be quickly
effort showdd iy agdaauo s dRmenFHibtY aretsiachs, A dhrtrig, eruicptad thly
labeling of the container according to this invention is obtained by the
degraledtigrbsPARHaDYSTHES rRARCRSER -8R CEMAIR-any type of reference with
numbers, letters or bar codes or else matrix codes of the Data Matrix type. .
AdVAftRGEbEEY! the Iabairfy reptetitedy B CReHBing thePsiretBsthed tation of
the material under the action of an adapted laser beam. In this case, the
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there too that the Jabeling by means of a laser beam produces totally
codes QyirdiH IR AR 69aRelpht P BrMRE I d%RSner, including when the marking is
made on the baottom of the container. Another means is that of attaching an .
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case, the ta??ffhas the role of flattening and mechanically holding an antenna
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labeling is nevertheless permanent.

It is noted there too that the labeling by means of a laser beam produces totally
negligible energy dissipation on the container, including when the marking is made on the
bottom of the container.

Another means is that of attaching an RFID-type tag, i.e., an identification tag that
uses hyperfrequencies. In this case, the tag has the role of flattening and mechanically
holding an antenna on the wall of the container, whereby this antenna is the active element.
The tag does not itself bear an impression, and such a means is considered to be permanent in
terms of the invention. Any surface degradation of the tag does not interfere at all with the
active identification element.

If reference is made to Figure 5, it is noted that the container makes it possible to use a
biological material that is contained and preserved.

Thus, it is provided to accommodate an access window 24, more particularly by
perforating cutting using a tool, for example, a diamond-point-shaped punch, at the bottom of

the stopper. The diamond point is positioned in the center by marking.



The tag does not itself bear an impression, and such a means is considered
to be permanent in terms of the inventjon. Any surface degradation of the tag
does not interfere at all with the active'identification element. If reference is
made to Figure 5, it is noted that the container makes it possible to use a
biological material that is contained and preserved. Thus, it is provided to
acddRIGERAE Mhbectestedindsty 2 hisrdsaefiditdhipalyi gharrsratif eatirmg of
using a tool, for example, a diamond-point-shaped punch, at the bottom of
the §9BRYppper. The diamond point is positioned in the center by marking. 7 The
pressure to be exerted is very low because of the thin thickness of the bottom
of this aspperdihahonsaidd Rt tRese et sibinRatiscts d aptihgiopnder the
_several flaps that, under the action of material shape memory, roll, leaving a
actioRiRHBW It SHotRcauy¥s tHuS HEHIRaMGIgecyd Bmoaﬁh%sﬁ;am%éam tating
withdrawal of devices designed to be introduced via said window. Actually,
accey i peiibn A dite i pddJeay g fdnerstidedadidie etradneed vp did
. flaps. Primarily, the biological material cannot be polluted by metal particles
windgeeArardls The RS BHCE I SUEHE By IRt Mhsigrraratrisesigh the
noted that the insert can no longer be degraded mechanically during this
4P%peration since it is peripheral. The labeling also remains entirely accessible
and visible since the container does not undergo any mechanical action, only.
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no machining but only cutting by drawing the material.

It is also noted that the insert can no longer be degraded mechanically during this
operation since it is peripheral.

The labeling also remains entirely accessible and visible since the container does not
undergo any mechanical action, only the bottom of the stopper being subjected to the
perforation action by the diamond-shaped point.

This window 24 therefore makes it possible to introduce a pipette, a syringe or a
similar instrument to add any suitable liquid to put the dehydrated biological material in
solution.

This suspended biological material can then be withdrawn completely or partially
based on requirements with the same types of instruments.

Of course, the opening is definitive, and the container can no longer allow a very
extended storage.

In contrast, the biological material can be used only partially and can require storage

over several days, for example for different types of handling.



perforation action by the diamond-shaped point. This window 24 therefore

makes it possible to introduce a pipettg, a syringe or a similar instrument to

add any suitable liquid to put the dehydrated biological material in solution.

This suspended biological material can then be withdrawn completely or

partially based on requirements with the same types of instruments. Of
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extended storage. In contrast, the biological material can be used onl
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types of handling. 8 In this case, the container can also be used to store the
elastgiggrar iR erranQIBEEback into solution by taking the precaution of

placing a seal 26, for example made of neutral elastomer material, on the
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the shape of a truncated cone to be housed in the stopper directly by being
trungpted GO0fC!B DT ARIKICE HE tRErIIEET ‘FE%HMIB%@H’&BBIEE%FEHQWQ%SMSUC forces.

remains definitively associated with the container and that the marking of the,
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without inducing any error. It is also _noted that the cylindrical container is also
and e palins i 1B FREMRNGEHSHY Py R RPRAte Hfekinisalivh 9P HBS TR

on microplate test tube racks that are commonly used in biology, in particular

possiRle jUPQ ANHGIRE AMKERNOWN standard SBS,

It is also noted that the cylindrical container is also perfectly suitable for
manipulations by automatic devices and for positioning on microplate test tube racks that are
commonly used in biology, in particular the test tube racks in the known standard SBS,
registered trademark.

Likewise, the engraved labeling is extremely visible for an optical reader without
producing reading error because of a possible degradation of this labeling, as could be the
case with attached tags, for example.

The traceability of the biological material samples can therefore be organized by using
the container according to this invention.

The container makes it possible to benefit from all of the advantages that are linked to
storage at ambient temperature and in particular to facilitate the exchanges between analytical
machines, and between laboratories and to create libraries but in addition to allow the use of
automatic devices for the installation of biological material in said container.

These stages comprise at least the operations for dehydration, for introduction of a

controlled atmosphere, for sealing by welding, and for labeling.



registered trademark. Likewise, the engraved labeling is extremely visible for
an optical reader without producing reading error because of a possible
degradation of this labeling, as could be the case with attached tags, for
example. The traceability of the biological material samples can therefore be
organized by using the container according to this invention. The container
mgﬁé%mpaeg%@tafﬁ@ﬁ@m)%%ﬁ b driRreatratayes i srgyiRRed tyth a punch
storage at ambient temperature and in particular to facilitate the exchanges
S0 agionRe aRl A IaIGRR RIS, 28 P aRNERERAL BHES and to create
libraries but in addition to allow the use of automatic devices for the
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least the operations for dehydration, for introduction of a controlled ]
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perforation can be done using a device that is equipped with a punch so as to
be TRt eFrEB Q@ﬂ@??&@@gﬁ&%ﬁ%?@ B%ﬁé&%g%ﬁh‘éh%%lﬁﬁ@%%ﬁ%ﬂ@“de
analytical devices, including the existing automatic devices, can be equipped
on-s{fEANSSAr s o f5roE Ny PSSt hA5UBlalg WAy htithihbe developed.,
intervention.. The insert has been presented as being made of glass, but it is
able L are daghiolggiral malgitkite an insert made of ceramic or any other inert
material, known or yet to be developed, able to store the biological material.
LikEWKISthdhh LTESAPERS FeplacestiHeeEAm ARRYISALSRS by BBttt HHaaterial
material with regard ?ato the biolo%kfal méaterial and loaded in advance with
oade
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adsorption.

The container is provided for storing the biological material at ambient temperature,
but for certain biological materials for which it was necessary to ensure storage at a
temperature that is lower than or equal to -20°C, it is noted that the storage temperature within
the container according to the invention can be brought to positive temperatures of several

degrees.



adsorption. The container is provided for storing the biological material at
ambient temperature, but for certain hiological materials for which it was
necessary to ensure storage at a temb@rature that is lower than or equal to
-20C, it is noted that the storage temperature within the container according
to the invention can be brought to positive temperatures of several degrees.
10 CLAIMS 1. Container (10) that%dg%@hed to store dehydrated biological
material under controlled atmosphere, in particular at ambient temperature
and more particularly DNA, comprising an envelope (12) that is made of a
gas-tight material, characterized in that the envelope (12) is made of a
aleraPHTE 3 ‘iﬁ%ﬁi&eéﬁﬂﬁwéaﬂqhyéﬁ%(ﬁé) bilarigh i dtghd
comprises a stopper (16) that is designed to be connected in an airtight
contrRllpih 8RO RATE eGSR EHE ETPSIARES 185 AtRicRaraappay B
are each monolithic and come from mechanical deformation. 2. Container
compyising af iETy& KPR b THE LS IB GRSl R EA LY b ek pe Faal FBe
according to Claim 1, wherein the stopper (16) is made of material that is
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housed in the envelope %12 that is cylindrical in shape. 3. Container (10)
end, gl (O RIRLR I BPRTTE! BIdSY A THARS P RS ABRS At 38l ight manher to

according to Claim 2, wherein the connection is implemented by means of a
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from mechanical deformation.

2. Container (10) that is designed to store the biological material at ambient
temperature according to Claim 1, wherein the stopper (16) is made of material that is metal
and that is cylindrical in shape, sealed at one end and provided to be housed in the envelope
(12) that is cylindrical in shape.

3. Container (10) that is designed to store biological material at ambient temperature,
according to Claim 2, wherein the connection is implemented by means of a weld (20) of the
peripheral edges of the envelope (12) and the stopper (16).

4. Container (10) that is designed to store biological material at ambient temperature,
according to Claim 3, wherein the weld (20) is produced by a laser beam.

5. Container (10) that is designed to store biological material at ambient temperature
according to any of the preceding claims, wherein it has dimensions of 7 mm in diameter and
18 mm in height for a thickness of several one-hundredths of millimeters, so as to be able to

be housed in a well of well plates.



4. Container (10) that is designed to store biological material at ambient
temperature, according to Claim 3, wherein the weld (20) is produced by a
laser beam. 5. Container (10) that is d% igned to store biological material at
ambient temperature according to any of the preceding claims, wherein it
has dimensions of 7 mm in diameter and 18 mm in height for a thickness of
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well of well plates. 11 6. Container (10) that is designed.to store biological
accorqing ia Pay Ahthe Riteshiersitifasa fﬁd%laﬁﬁi‘]dflﬁﬁ%“ﬁ}é%é@ilﬂée&?aﬁ%?é,
wherein the metal material is stainless steel Z2CN18-10. 7. Container (10)
chm]aé‘léodesigned to store biological material at ambient temperature
according to any of the preceding claims, wherein it accommodates an insert
(14) thRTLIBESHREG 0 bE LTS HeH FretRiO sibpateris] gambient temperature
accommodating the biological material. 8. ,ContainerélO) that is designed to
accogding ﬁ&%?&gﬁ]ﬁwl& shiBtEnt hseheiataraTHReOM R BT Jfhbat is
_preceding claims, wherein the stop eré(lG) can be opened by perforation. 9.
designsiafenAnienst i srineteRs stordwiatsgraqdaiasdhs At material.
temperature according‘to any of the preceding claims, wherein it comprises
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container is opened. , ,
according to any of the preceding claims, wherein the stopper (16) can be opened by

perforation.
9. Container (10) that is designed to store biological material at ambient temperature
according to any of the preceding claims, wherein it comprises a seal (26) that is designed to

seal the envelope after the stopper of said container is opened.



