..RSe3e>; | . F6| T- 408 Novenber 2002 PROCESS FOR THE LONG TERM PRESERVATI ON OF
DNA MOLECULES AND PACKAGQ NG FOR PRACTI CI NG THE SAME The present invention
rel ates to DNA (desoxyribonucleic acid) particularly of human origin, and
seeks to preserve the DNA nol ecul e, which carries the genes characteristic
of each individual, which is to say his 5 genetic inheritance. Mre
precisely, the invention seeks to safeguard the genetic_infornation by the
-preservation of the DNA nol ecul e so as to prolong as | HNa¥eRess2EPe” and
under conditions which preserve the integrity of the genetic 10
information. This invention has nunerous interests, particularly for

predi ctive nedicine, for genetic genealogy and identification. If the DNA
nol ecule is relatively stable, archeogenetic studies have shown that it can
be preserved for 15 mllions of years in a favorable environnent, but that
it can be degraded i npkduzsabs®NCrE QNIRRT MAISERVATIION SAEC BNAMoERtTIEGNITENT .
Anmong the causes of alteration of the DNA can be cited the action of

i oni zi ng radi ation such as xXRP&CHRCING FAR\PRREIECTNG THEOFMRoy enber 2002
gama rays, the action of ultraviolet radiation, oxidation and enzymatic or
chem cal hydrolysis. The present invention seeks to provide a techni que for
the preservation of DNA in an environnent preserving it 5 fromthe effects
of the above actions. To this end, the invention has for its object a
process for the long-term preservation of DNA nol ecul es, characterized in
that it consists, after extrggtiop. andpuri;fi&atben ofetres DNALDY afn

sui tabl e techni que) 10 conventional and not, in carrying out an
encapsul ati on i n a(dewkxgdiourbsicorrcpibobarteraldily codpdura ofigilme and
prelimnary dehum dified DNA nol ecul e. Accordi to.a first enbodi nent of
the process, the DREf% t@n@’é%ssetflvﬁt%de iDﬁéa‘Hglaetcrt%g‘g’prirlghc%ar%tl?? E&gdgﬁﬂ‘/esone or
15 several inert gasgscaBdidtavi RF aeLegrariiofalum diniynl ess dohagnyornaqual
to 1 ppmof water. According to a second enbodi nent of the process, before
sai d physical encapSttcCi &MCTERNENA i s subjected to a

More precisely, the invention seeks to safeguard
the genetic information by the preservation of the DNA
molecule so as to prolong as long as possible and under
conditions which preserve the integrity of the genetic

10 information. This invention has numerous interests,
particularly for predictive medicine, for genetic genealogy
and identification.

If the DNA wmolecule is relatively stable,
archeogenetic studies have shown that it can be preserved for

15 millions of years in a favorable environment, but that it can
be degraded in the absence of preservation in such an
environment.

Among the causes of alteration of the DNA, can be

cited the action of ionizing radiation such as =x-rays or
1

T

*166166*

LT

*G00002*



chemcal encapsul ation by cladding in a suitable (co)polyner. 20 According
to a nodification of this second enbodi nent, the chem cal encapsulation is
carried out with a hybrid constituted of said (co)polyner, of organic

nol ecul es and/or inorganic salts, for enhanced protection of the DNA as to
ultraviolet or ionizing radiations. 25 Preferably, and no matter what the
enbodi nent of the process, the physical encapsul ation i onpl et e 2

08 Novenber 2002 placing said seal ed and corrosion-proé§3ﬁ9g§PEPEgg§%sule
in a container resistant to shock and crushing. The thus-encapsul at ed DNA
can theoretically be preserved for several tens of thousands of years,
sheltered 5 fromionizing radiations, ultraviolet radiations, chem cal
aggressi on and nmechani cal stress. The invention also has for its object the
different types of packagi ng obtai ned according to the process, which are

present in the forn1eithertg£ gﬁﬁknng capsul &, or 110 capsu%e,enclosed in
a protective emE"8pe™ ¥4l éd®atoftalnet . “Wihrn tHe capsul®d 7 BPeserved a

quantity of DNA adsoengxatp) erXhegicSuhfdreigdils.t 0o carry out a substanti al
number of sanple withdrawals at any time. The DNA is disposed directly on
the capsule, or on 15 a Frag¥esishiPTFouEEa<s HPoP¥tede spsaraiadpon t aki ng

each specimen, the ¢aps8eis0nengdonk he dasifadooiant L1 PNA I s
renoved, the rest being left in the capsule, the seal ed packaging being

reconsti ttut ed. Thewr erpeéfedobliofi she rbave ehyidhmat ed for anal ytical purposes.
20 Such a package ensureﬁopgﬁpetugl preseryvation of_gheiggnggjc i nheritance

. . ) ; h ) X
which is protected partlcuIar?@e?Tbnlékfﬁg??Sﬁnadﬁg|5ﬁ|2|ng Ut a¥i ol et

radi ati ons as webdocass other cizheringateror preshanttal @t t@ROK Swol&hek,
characteristics and advantages wi Il becone 25 apparent fromthe description

which foll ows, of"e&ABGHARht $" of "thellr 6EEES SccotrnF52EHen i R¥eént i on,

whi ch descriptigf,,3¢;cQ8Noveame208ea | 5,01 wap sahgh¥idy e/&_xnfe;lhe?xarml e
and with respect to the acconpanying drawing, 1 n which the single figure
schemat ilfal | y shewmsentisnplicangr echf ia pacivand mytaee crdppgiledbiqrhéni aventi on.

sealed corrosion-proof metallic capsule, of the preliminary
dehumidified DNA molecule.
According to a first embodiment of the process, the
DNA is encapsulated in an atmosphere constituted by one or
15 several inert gases and having a degree of humidity less than
or equal to 1 ppm of water.
According to a second embodiment of the process,
before said physical encapsulation, the DNA is subjected to a
chemical encapsulation by cladding in a suitable (co)polymer.
20 According to a modification of this second embodi-
ment, the chemical encapsulation is carried out with a hybrid
constituted of said (co)polymer, of organic molecules and/or
inorganic salts, for enhanced protection of the DNA as to
ultraviolet or ionizing radiations.
25 Preferably, and no matter what the embodiment of

the process, the physical encapsulation is completed by

2



5 Prior to practice of the invention, the DNA is extracted and purified.
This can be carried out by any conventional nethod or not. The DNA can be
extracted fromno matter what cells of the organism 10 By way of exanpl e,
the DNA is extracted fromblood or hair follicles, of cells fromsaliva,
fromthe nucosa or fromskin cells. There is then used purification process
of several steps,nanely disaggregation of the cells, elifjnation %h@ he
‘proteins by enzynatic disgestion 15 isolation/extractith GVeMREr
anplififcation by pulverization, if necessary and preservation from
altering factors. nucosa or fromskin cells There is then used a
purification process of several steps nanely: disaggregation of the cells
elimnation of the proteins by enzymatic digestion, isolation/extraction of
the the DNA, anmplification by pulverization if necssary and preservation
fromaltering The DNA thus prepared is in the formof a precipi tate in

al cohol . 20 The Bb¥/&@Ipidtot et S Meft  RAGRAPEINY B IbES FapFHeeth By any

other process, exbslddiAgr QesN@Wne HiEAIR is themingccording to the
i nvention, placed in a seal ed and corrosion-proof netallic capsule. Such

socal | ed physical encapsuihat itdnsisncepsulpeel oOFA | namn tatomespleie 26

constituted by one or several inert_gase ch_as rare gase d having a
very | ow degree Bfesﬁeﬁ‘rﬁxgi oﬁ, S‘f)\Feerf?’%r%%ﬁSyoﬁe%%v‘flsind} O‘Elo§ealg"'\]l8\’/es egrpe’ngZ ppm of
wat er, sa d at nospher srheimy aldiatisnspherirevipslessubeiatibhs, | Setnddli ed out

for exanple with a conventional dry box. The capsul e, shown schematically
at 1 in Figure 1389%FSt%e 288 C6APHEHYFhG aF%wi ng, is for exanple a gold

capsul e formed as a smal Ingi {EMhefonPaIELhLOS @dr b sBohedt PHRSS: debtdgd about
t he periphery of the pan. The dianeter of the gold capsule is for exanple

of the order of 5vPrf @AdPiekeaity CRhRSI2a¢rditmmetolbhThrosew edhiwdsenbl y of
the pan and its Lid can be carnj.ed oty .Any: syiiabhe IBANS:, or a

10 capsule enclosed in a protective envelope called a container.
Within the capsule is preserved a quantity of DNA,
for example 30 g, sufficient to carry out a substantial

number of sample withdrawals at any time.

The DNA is disposed directly on the capsule, or on

15 a glass dish introduced into the capsule.

Upon taking each specimen, the capsule is opened,
the desired quantity of DNA is removed, the rest being left
in the capsule, the sealed packaging being reconstituted.
The removed DNA is then rehydrated for analytical purposes.

20 Such a package ensures perpetual preservation of
the genetic inheritance which is protected particularly from
oxidation and ionizing ultraviolet radiations as well as
other chemical or mechanical attacks.

Other characteristics and advantages will become

25 apparent from the description which follows, of embodiments

of the process according to the invention, which description
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Gold is preferable, because of its malleability and its non-oxidizing
properties and property of noncontam nation of the DNA. As a nodification,
a gol d-based 15 alloy or platinumcould be used. The atnosphere during
encapsul ation is dried so as to avoid hydrolysis and oxidation of the DNA
after sealing. The quantity of DNA placed in the capsule, for exanple about
30 mcrograns, is largely sufficient to permt 20 a substantial nunber of
separate renovals of DNA fromthe capsule in the course0®Navesmber 2002
preservation. Such a packagi ng can suffice to ensure the perpetual
preservation of the genetic inheritance for tens or even hundreds of

t housands of years, to the extent of course 25 to which said capsule
retains its integrity. This packaging protects the DNA in particular as 5
08 Novenber 2002 to: - chem cal or enzymatic hydrolysis reactions; -

cl eavage induced by ultraviolet radiation or_any ionizing radiation such as
X-rays or ganma rigySiven -sUgi Wt SRY YL t HEMBXKS B $fCh HeSSRPFE tPr &her abl y,
and to reinforce jhe gl VahifNngf the DNAich he gapsul g1l W%%ELJ,Sa'd
gold capsule, is itself enclosed in a sealed container 2 of a materi al
havi ng good nechavhemdtigprbbershies a lsetiapre eefprorectadtihe wapsiing o 10
relative to nechngc%hm%%gggk, in particular vibrations, shocks and
crushing, or any other attack, for exanple a tenperature increase and,
gener al | ysspeaki ng, so asrpiirpret eehctSakbdocapsel enagaidist dhbepenvig onnent,
whet her nornmal or abnormal. 15 The container 2 can be a type of small box
with two portionss*gacyy, anbRredi6?- secured by any other neans to ensure
the integrity and the seakjfigc9f Jeh€aB988MRY vy THE cORtALNSR1 ZkaBafOr
exanpl e be of a suitable nmaterial, for exanple ceramc, conposite, netallic
or 20 polyneric. Aceoordi riget BNagor hier eshirsdpdeinomofio tiirétpr vbessedls t he
invention, the DNA gHiQng%ﬁgrepared is, before being enplaced in the
capsul e 1, subjeé%e 0 8 so-called chenical encapsul ation. 25 To this end,
the DNA i1s clad with a pol ymer vay cbpatayrgis, tthat DN limestcrhededt ifvemt 0 t he

DNA, for 6 08 Novenber %002 rehnffrce nt of the proﬁection as to
altering factors,PRg BRA ﬁﬁfegﬂ1é§€ﬁeigg Shets et &8 ity JoPBs Bt the
(co) pol yner. mucosa or from skin cells. There is then used a purification

process of geveral steps, namely: disaggregation of the
cells, elimination of the proteins by enzymatic digestion,

15 isolation/extraction of the DNA, amplification by
pulverization, if necessary, and preservation from altering
factors.

The DNA thus prepared is in the form of a precipi-
tate in alcohol.

20 The above protocol is well known and can be
replaced by any other process, existing or new.

The DNA is then, according to the invention, placed
in a sealed and corrosion-proof metallic capsule. Such so-
called physical encapsulation is carried out in an atmosphere

25 constituted by one or several inert gases such as rare gases

and having a very low degree of humidity, preferably below 1
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The cladding material is selected such that it can 5 be ultimtely

di ssolved so as to be able to recover the DNA nol ecul es. Any (co)pol yner
can be used, except those that m ght be reactive with the DNA nol ecul e,

t hose which woul d prevent the redissolution of the DNA and those which
require 10 for such a redissolution an acid solvent, which is to say having
a pH equal to or bel ow about 4. Such a chem cal encapsulation can be
‘carried by placing the suitably prepared DNA, for exanp@%l\{i’vﬁmh%tzogﬁ DNA
obtained by precipitation, in an acrylic or polyacrylic 15 acid solution in
met hyl al cohol. For exanple, there is placed in solution 50 cm of nethyl

al cohol, 1 g of acrylic or polyacrylic acid. The alcohol is slowy
evaporated to obtain a viscous gel. A nass of DNA of about 1 mr in
suspension in alcoholic solution is 20 disposed within this gel. The
assenbly is dried at 50C to obtain a solid block containing the DNA which
is then placed irPPirhef @apsul 82if AEEPHYTgPEESt dle aprerdssidesessibed above,
with the difference that j..i Qng operate i.n dry box,
25 the neutral atnnspherehﬁgi%BQggkhFdﬁﬁégsg%%%ﬁgétgﬁjiQé%’Vatngﬁ%'tine,
after opening theiry boxX08 Novenber 2002 envel opes 1 and 2, the DNA can be

di sencapsul ated by i nmersion for hour in ethx%ﬁilcohol._There is again

1
obt ai ned a mass of ol ecuf®s SPRRBHET cHICPoSTIFRE &Y rfdd by t HEUFT dcess of
purificatkon. 5 AGCRREI §Gchear@NAS hehwexAMke r4s i HgmaNothew14 Ca)RRlyMer, a
solution of Ig of nethyl nethacrylate or nethyl polynethacrylate is
di ssolved in 50 dermest adi ehtEronet e PFReCSGPY et & di@wapes? diléded o obt ai n
a viscous gel. A f , I n suspension in 10 an
al cohol i ¢ sol ut i Oa;]g?,§l§stg5i§%g§%eﬁwggtﬂﬁih% R e gel . The assenbly is dried at
50C to obtain a solid bl othe domteaeniafg thdegoDRA;apshiehisi Sort kemppkacied in the
capsul e 1 under the s condi tions as_for the precedi ng exanple.
Utinmately, and ahedﬁ§effﬁ§? %?F@?JﬁﬁeﬁVﬁén?ﬁe2f§ gﬁ@élopes 1 and 2, the
initial BNA can be regenera edatna dbssohytéOrnefpduhand cakpolyman b
di chl or ol onet hane. According to a nodification of such chem ca
encapsul ations, tRET{ToPpolPYn¥ly FeitassdErated with organi ¢ nol ecul es and/ or
inorganic salts fox betteg,prof ectian,20, helalkiVer t0s Ulh iy ol 8t ofadi ation
and ionizing radiation. There can be particularly added to the (co)pol yner
i ons of heavy netdlss trontéredexirent dropevdest hatdt herepsrsy noofi skomf injury
to the DNA. Accordi t Q. one ex I there i i lLyed 1 25
acryl am de or pof?gg%9rgﬁ$jec$n§§£1%%T oggd?s%fﬁkg%gﬁégef.%?%%ng?% added
to the sabution %1py of praopper cagkt ateusedd 50 8 08 Novenber 2002 ng of
zinc acetate. The water is slowgé evaeprated to ogtain a Vi scous gel. A
mass of about 1 mm of DNA'§ A RUEHERS VAT BREEPEBHST t° ottt £8n™S s pl aced
within this gel. fthevassepioyydis &hd edidliS0Grt oD bl & $0hiidgbl ock
containing 5 the DNA, which is then enplaced in the capsule 1 udder the
sane conditions as the pr @é‘?edﬂ%@':é%’arﬁnﬂpé@‘.‘\ placed in the capsule, for

example about 30 micrograms, is largely sufficient to permit
20 a substantial number of separate removals of DNA from the
capsule in the course of its preservation.

Such a packaging can suffice to ensure the
perpetual preservation of the genetic inheritance for tens or
even hundreds of thousands of years, to the extent of course

25 to which said capsule retains its integrity.

This packaging protects the DNA in particular as

5



It is'to be noted that the chem cal encapsulation within a (co)pol ynmer has
t he advantage of producing a polynerization of individual balls, which
renders nore 10 practical the ultimte renoval of DNA, because it suffices
to wwthdraw fromthe capsul e one ball, w thout touching the others. As a
pol ymer usabl e according to the invention) there can al so be cited agarose.
15 Finally, the invention is obviously not limted with the enbodi nents
shown above but on the contrary covers all nodificati on98 Neyamben 2003 as
to the nature of the constituent materials of the capsules 1 or containers
2; the conditions of physical and chem cal encapsul ation, the nature 20 of
the (co)polynmer for chem cal encapsulation and its possible additives, as
wel | as the shape and di nensions of said capsules 1 or containers 2. Thus
as a nodification, the DNA can be disposed on a glass dish, particularly a
sodi um cal ci um gl ass, as shown 25 schematically at 3 in Figure 2 of the
acconpanyi ng drawimng. The DNA adheres to the glass of the dish 3, which 9
08 Novenber 2002 can have, way of enéarr%lig,h%rdi ameter of 7 mmand a
height of 1.2 mm said dish” 3 being cl656d Tn"a seal &d FENITEF i n the
capsule 1. to 08 Novenberc2Q0zzCihddrel M S1traRooeessaidioh e Lapg-term
preservation of DNA nol ecul es, characterized in that it consists, after
extraction and putdfrea Fattagtot KECORA By 4R\ s BT RbF¥St echni que,

conventioral or otherw se, i,03¢adhYbPEnQWy8th Srefiapsul ation in a seal ed
corrosion proof netallic capsule (1), of the previously dehum dified DNA

nol ecul e. 2. Process accopPdefirgabbly. claadntd, raivdeact ehezetesenvdatiat dhe DNA i s

encapsul ated in a\%qjeabggspckggre co stjﬁtute bgao e QL seve al .in ljgases and
0 i %671 .

havi ng a degree humdity [ess thdn or €qua Phm of \}\étlgt:s'.[e
Process accor di ngeric@ogdaiim 3, sehanacsentded 2 rrt hakadeel or easaigd gpbysi cal
encapsul ation, the DNA is subjected to a chem cal encapsul ation by cl addi ng
with a suitable mechanical properties, better to protect the capsule "1
10 relative to mechanical attack, in particular wvibrations,
shocks and crushing, or any other attack, for example a
temperature increase and, generally speaking, so as to
protect said capsule against the environment, whether normal
or abnormal.
15 The container 2 can be a type of small box with two
portions 2a, 2b, sealed or secured by any other means to
ensure the integrity and the sealing of the assembly.
The container 2 can for example be of a suitable
material, for example ceramic, composite, metallic or
20 polymeric.
According to another embodiment of the process of
the invention, the DNA suitably prepared is, before being
emplaced in the capsule 1, subjected to a so-called chemical
encapsulation.

25 To this end, the DNA is clad with a polymer or

copolymer that is inert relative to the DNA, for
6



(co)polynmer. 4. Process according to claim3, characterized in that the
chem cal encapsulation is carried out with a hybrid 11 08 Novenber 2002
constituted of said (co)polynmer, of organic and/or inorganic salt

mol ecul es, for increased protection of the DNAwith 5 respect to
ultraviolet or ionizing radiations. 5. Process according to claim4,
characterized in that the hybrid is constituted of a (C8%3PO|¥§§% d ions
‘of heavy nmetal. 6. Process according to one of clains 3 aye erized
in that the (co)polynmer and its possible organic or inorganic additives)
are dissolved in a solvent, thereafter evaporated to obtain a viscous gel,
then a 5 predeterm ned nass of DNA in suspension in an al cohol solution is
placed within said gel and the assenbly is dried at a suitable tenperature
to obtain a solid block containing the DNA. 7. Process according to claim
6, characterized in that the chem cal encapsulation is followed by an
encapsul ati on i n @18EAICEHEHOOF 08D IPTPETBR OPRtaltli 8leapsul mcefads. ithe an

at nosphere constitute .sevenah . inert gases. 8. Process according
to one of clainsl%ﬂtoqggxg %%ag%%§§zé£ ﬁﬁé%%%tlgaigﬁiaggﬁT% (D) fgédisposed
in a seal ed cont aiceepoly®yrresi stant to shock and crushing. 9. Process
according to one of claing 1 to 8, characterized in that before its
encapsul ation in the 12 Tﬁ%‘%ﬁﬁ%ﬁ%e?“fﬁﬁ?‘ﬁﬁt?ﬁf??ﬂkéﬁ§5ﬁ@afi¥)C?%e DNA is
di sposed isn a gl ass udi shcellP.diFEQSLA VA e cpaekiabge aht abardr-ageonging to
the process of any one of clains 1 to 7, characterized in that it is
constituted of a ®apetHeé- (1) of nmlleable netal or netallic alloy and
havi ng corrosion-proof ang,nop.3.68RamM0at LRg pLoPersiLes g&Egpt%Fg DNA,
closed in a sealed manner by a lIid by any suitable nmeans, particularly
seating. 11. Packaghngbeaccerdiveg with cihai PNAOnoleonle  pahddec whael woatdpted to
practice the process qjtﬁlai%yS, c@arac egiz%gAindttat it,i% encl.osed in a
contai ner (2) in B NEterfal “SaFELrEE ™t Pont the oridlp 8 Rs P nE B *Eer ami cs,
conposites, 5 net@hs safdl potamipsSutich Hackagi fgvascondifg 10 tol @ahyn 10 or
11, nore particularly adapted to practice the process of claim9,
characterized i n tab9 ia PEAHIRT $€s°F RRLM APPHe*netal lic capsule (1), a

gl ass dish (3) on which tBe:PNA hendi-9P0sedhsutariRackaghag acq05ding to

claim12, characterized in that the dish (3) is constituted of a
sodi um cal ci un]g|g%§g;ng the suitably prepared DNA, for example a pellet of

DNA obtained by precipitation, in an acrylic or polyacrylic
15 acid solution in methyl alcohol.

For example, there is placed in solution 50 cm’® of
methyl alcohol, 1 g of acrylic or polyacrylic acid. The
alcohol is slowly evaporated to obtain a viscous gel. A mass
of DNA of about 1 mm' in suspension in alcoholic solution is

20 disposed within this gel.

The assembly is dried at 50°C to obtain a solid
block containing the DNA, which is then placed in the capsule
1 according to the process described above, with the differ-
ence that it is no longer necessary to operate in a dry box,

25 the neutral atmosphere being maintained.

Ultimately, and at any time, after opening the

7



13 .A’A& AL.A .As .A.A.A . As.AA.A . A 30, =x 6P JKOPQ

I'(}xsnid_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]lcalcalcalc
aJca]ca] c: a] cTa] ca] ca] ca] ca] ca] ca] cal 8:J %5

I'6Uo} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]ca]ca
] calca] ca] ca] ca]ca] ca] ca]ca]ca] ca]ca! 7TA[} &@, 1B} xsni d_Z] ca] ca] ca] ca] ca] ca]c
aJ ca] ca] ca] ca]ca]lca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalc
a] cal QUgK! 11 " K" " " " SHSHEHRESHIHHHHHSSVIM ' ' ' s(}xsni dO8] %1&9%2](10% cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]calc
aljcajcal s(t (((((((***++++], M I, my,{,,,,-K ..lI///00%} xsnid_Z]ca] ca]ca]ca]c
aJ ca] ca]l ca] ca]ca]lca]ca]ca]ca]ca]ca]calcalcalcalcalcalcalcalcalcalcalcalcalc
a] ca] ca] ca! %\ 222222

33{3244*5\ 555556N6T6€66677777799: : } xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca!l:;

; M <=>>>4*5\ 555558N6T8E666Y 7 271F 739: : §hesnd Zfaa] ea] cajoapealleaicapeal cal cal

ca] ca] ca] ca] ca] ca%%%ca%;:agoca]lc cal cal ¢ %cj]a] c]gﬁkga% _ca] gﬁ%ca] .csa]ac%]igaoASh~\ :
1 91 100&' () -s! YO! 109008 () - STor108d T & () "s191 109& () -s 3 TOUR ()2
109&' ()-h)*+, =}r PuehynelD% &akgd -oflGholcules identical to that obtained by

the process of purification.

5 According to another example wusing another
(co)polymer, a solution of 1g of methyl wmethacrylate or
methyl polymethacrylate is dissolved in 50 cm’ of
dichloromethane. The solvent is evaporated to obtain a
viscous gel. A mass of about 1 mm’ of DNA, in suspension in

10 an alcoholic solution, is disposed within this gel. The
assembly is dried at 50°C to obtain a solid block containing
the DNA, which is then placed in the capsule 1 under the same
conditions as for the preceding example.

Ultimately, and at any time, after opening the

15 envelopes 1 and 2, the initial DNA can be regenerated by
dissolution of the (co)polymer in dichlorolomethane.

According to a modification of such chemical
encapsulations, the (co)polymer is associated with organic
molecules and/or inorganic salts for better protection

20 relative to ultraviolet radiation and ionizing radiation.
There can be particularly added to the (co)polymer ions of
heavy metals to the extent however that there is no risk of
injury to the DNA.

According to one example, there is dissolved 1lg of

25 acrylamide or polyacrylamide in 25 cm’ of distilled water.

There is added to the solution 50 mg of copper acetate and 50

8
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mg of zinc acetate. The water 1s slowly evaporated to obtain

a viscous gel. A mass of about 1 mm' of DNA in suspension in

an alcoholic solution is placed within this gel. The

assembly is dried at 50°C to obtain a solid block containing

5 the DNA, which is then emplaced in the capsule 1 under the
gsame conditions as the preceding examples.

It 1s to be noted that the chemical encapsulation

within a (co)polymer has the advantage of producing a

polymerization of individual balls, which renders more

10 practical the ultimate removal of DNA, because it suffices to
withdraw from the capsule one ball, without touching the
others.

As a polymer usable according to the invention,
there can also be cited agarose.

15 Finally, the invention is obviously not limited
with the embodiments shown above but on the contrary covers
all modifications, particularly as to the nature of the
constituent materials of the capsules 1 or containers 2; the
conditions of physical and chemical encapsulation, the nature

20 of the (co)polymer for chemical encapsulation and 1ts
possible additives, as well as the shape and dimensions of
said capsules 1 or containers 2.

Thus as a modification, the DNA can be disposed on
a glass dish, particularly a sodium calcium glass, as shown
25 schematically at 3 in Figure 2 of the accompanying drawing.

The DNA adheres to the glass of the dish 3, which
9
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of 1.2 mm, said dish 3 being closed in a sealed manner in the

capsule 1.
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CLAIMS
1. Process for the long-term preservation of DNA
molecules, characterized in that it consists, after

extraction and purification of the DNA by any suitable
technique, conventional or otherwise, in carrying out an
5 encapsulation in a sealed corrosion proof metallic capsule

(1), of the previously dehumidified DNA molecule.

2. Process according to claim 1, characterized in
that the DNA is encapsulated in an atmosphere constituted by
one or several inert gases and having a degree of humidity

less than or equal to 1 ppm of water.

3. Process according to claim 1, characterized in
that before said physical encapsulation, the DNA is subjected
to a chemical encapsulation by cladding with a suitable

(co)polymer.

4. Process according to claim 3, characterized in

that the chemical encapsulation is carried out with a hybrid

11
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constituted of said (co)polymer, of organic and/or inorganic
salt molecules, for increased protection of the DNA with

5 respect to ultraviolet or ionizing radiations.

5. Process accorxrding to claim 4, characterized in
that the hybrid is constituted of a (co)polymer and ions of

heavy metal.

6. Process according to one of claims 3 to 5,
characterized 1in that the (co)polymer and its possible
organic or inorganic additives, are dissolved in a solvent,
thereafter evaporated to obtain a viscous gel, then a

5 predetermined masg of DNA in suspension in an alcohol
solution is placed within said gel and the assembly is dried
at a suitable temperature to obtain a solid block containing

the DNA.

7. Process according to claim 6, characterized in
that the chemical encapsulation is followed by an encapsula-
tion in a sealed corrosion proof metallic capsule (1), in an

atmosphere constituted by one or several inert gases.

8. Process according to one of eclaims 1 to 7,
characterized in that said capsule (1) is disposed 1in a

sealed container (2) resistant to shock and crushing.

9. Process according to one of claims 1 to 8,

characterized in that before its encapsulation in the

12
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metallic capsule (1), the DNA is disposed in a glass dish.

10. Preservative packing obtained according to the
process of any one of claims 1 to 7, characterized in that it
is constituted of a capsule (1) of malleable metal or
metallic alloy and having corrosion-proof and non-

5 contaminating properties as to the DNA, closed in a sealed

manner by a lid by any suitable means, particularly seating.

11. Packaging according to claim 10, more particu-
larly adapted to practice the process of claim 8, character-
ized in that it is enclosed in a container (2) in a material
selected from the group consisting of ceramics, composites,

5 metals and polymers.

12. Packaging according to claim 10 or 11, more
particularly adapted to practice the process of claim 9,
characterized in that it comprises, within the metallic

capsule (1), a glass dish (3) on which the DNA is disposed.

13. Packaging according to claim 12, characterized
in that the dish (3) 1is constituted of a sodium-calcium

glass.
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