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(54) Title: SYSTEM FOR CELLULAR STORAGE AND GENETIC INFORMATION RETRIEVAL
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(57) Abstract: A system for storage of cellular
material and retrieval of genetic information
comprises a cell bank comprising a plurality of

Il cell storage units for storage of cellular material
) 1) Anonymous registration from individual depositors. Cryo-preservation of
Cell Bank {rumber, bar cade, matrix the materia} is contemplated. Genetic information
code, or alike) . : . - -
obtained from the cellular material is compiled
ﬂ ] in a digital information unit to create a data base
28) Long term deposit 2b) Short term deposit of of the information which can be accessed such
of cells (for Yater use in H cells {for later refsdeval of 3 3 H :
) Cel! Storage Unit | 2 (o e e as for medical, pharmaceutical, and biological
o research, diagnosis, and treatment. Fees generated in
Il i connection with retrieval of the genetic information
- e will permit cost-effective storage of cellular material.
Medical Treatment _| Certified | J)fciievel of biclogicat When a decrease in storage costs and storage fees
Laboratory raraformation into digial Jeads to an increase in the number of depositions of

|

— cellular material, the significance and the value of

the genetic information available in the data base will

increase,
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4} Appiication of bio-statistics on
representative data collection(s)
-and on single sample data (all
aRONYMous).

Digital Information Unit

‘

Bioinformatics
for subscribers

5a) Regular retrieval f delivery of
igital anonymous bulk

(ot "} information,
(institutions, industry) { Access procedures
5b) Retrieval { delivery of digital
Bioinformatics f Information of ndividuals.
for health professionals, on Acoess proceduses.
behalf of patients {depositors} § Binfovical key requi
' {transformed inio digitat form}

|:> = bivlogical information (ircells), 3 =digital information



Abstract: A systemfor storage of cellular material and retrieval of
genetic information conprises a cell bank conprising a;phys ﬂ%y of cell
storage units for storage of cellular materi al fron1|né|V| depositors.
Cryo-preservation of the material is contenplated. Cenetic |nfornat|on

obt ai nedwiawme4sbee cel lular material is conpiled in amitgBeak27infor mati on
unit to create a data base of the information which can be accessed such
as for medical, pharmaceutical:, and biol ogical research, diagnosis, and
treatnent. Fees generatedSYSTTﬁﬂﬁKH%ﬂE&ilﬁﬁﬂiSE@RAEHEI of the genetic
information wll permgt _cq lar material. \Wen
a decrease in storage ¢é< #¥ i ncrease in the

nunber of dep%éﬁﬂl%ﬁ&& ceI I uI ar rrat eri aI the significance and the val ue

of the geneti ion available in the data base will increase. 10
Cct ober 2005 WO O2T1S44s8t ivGehtioBO 40P Zentrally to a system for storage of cellular

5 . material, and more particularly to a system for cryogenic storage of cellular

material and for retrieval of digital, genetic information obtained from the
cellular material, thus facilitating dissemination of the retrieved information
such as for research, bio-medical and pharmaceutical research, diagnosis and
“medical treatment. The present system contemplates that sale of the genetic
10 information, such as by subscription of users to the systerm, provides funds to
facilitate storage of the cellular material.
Backeround Of The Invention

Cell banking is a service industry in which live cells are stored for later

use. This fype of storage of cellular material has been practiced for a number of
15 - years, as exemplified by the storage of bovine sperm cells for artificial
insemination of cows, which has been practiced for several decades.

Presently, many types of cells, from fungi to human cells, are stored for
varying periods of time, till the use of the cells is required, such as for research,
production of bio-active molecules, diagnosis, or medical treatment. A well-

20 known method for long-term storage of cells, while maintaining their viability,
s éryo-preservation. Such presetrvation is effected‘ by freezing and cooling the
cells, along a prescribed péth, 1o a femperature on the order of -196° C., in the
presence of compounds which render the cells resistant to frost damage. After
such a procedure, maintaining the cells at such a low temperature prevents
25 deterioration of the cellular material.

‘With the technical advances that are being made in bio~medical research
and tissue engineering, it is being recognized that many possibilities may exist
for use of human stem cells for various replacement therapies. These
developments have led to a growing demand for facilities where stem celis of

30 individuals can be isolated, cryo-preserved, and stored for later (autologous) use.
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- SYSTEM FOR CELLULAR STORAGE AND GENETI C | NFORMATI ON RETRI EVAL  Techni cal
Field The present invention relates generally to a systemhio: shorage of
cellular -5 material, and nore particularly to a systemfor cryogenic
storage of cellular material and for retrieval of digital, genetic

i nf or mat mapo2mbisad ned fromthe cellular material, thusedmmbinzeati ng
~dissem nation of the retrieved information such as for research,

bi o-nedi cal and pharmaceutical research, diagnosis and nmedical treatnent.
The present sB¥asmot exanenip|the dasirebility of sfosing thet qoed blond stem cells pfvievr-mat i on,
such as by supscri.ption.of. users.to the st.em_ provides.fundg to, -
facilitate st %%;éﬁp%ermﬂlhg Ipgefnely f%%%%ﬁ%%wﬁééﬁrﬁi}’a’dﬂ%asag ef 8l ent i on
Cel | banki ng 4 oM | . ' live cells are stored for |ater
use. This typ%égﬁtﬁgyglg%eﬂg?aﬁpﬁrg@c?rﬂ]alt)%%'al has been practiced for a
number of 15 yearBecawss of fexmpid prexdessyn bibenalicl sdences, abdndrédgingper m cel |'s
for artificial insemnation of cows, which has been practiced for several

decaded. Pr esmphey of appligatiansare beingfenndfor psenh cellvigr metsrinkinawedicel | s, ar e
tored f ' iods af ti i|L th f th I1.s | ired,
such as for r et MorSe: fis cippd bioh e pp et pe sy uiiarig s o or
~nedi cal treatﬂﬁsmtmenasﬁbad%qhme%ﬁh BO8k ek rdrR 88 QAT QhRAR of cells,

while nmaintaining thei'r viability, 1s cryo-preservation. Such preservation
i s effected baddfasetieignowingdhartagk imdorton material fos tramdplands, andeoaddr i bed path, to
- a tenperature on the order_of -196 C., in the presence of conpounds which

render the cerqtentipbyresuliin largs seyingt indenlihgare casis.cft is beliswedithgt wekdur e,
TR 011, e S R SR SRR PR L 10
e BRIt B0 DS 00", 200
repl acenent theaefitpbefor 1ohgesime daricek ap axtottendfittee depdsitars,atlgrowi ng denand f or
facilities where stemcells of 30 individuals can be isol ated,
cryo- pr eser vaadivigyals {3ush ag fangly mergbers), peertasi syeenssy segely, and sodetpes ober 2005
VO (_)2/ 094439 apvgll—éﬂa,%%%{sg T maferial for medical treatment and/or research.
15 It has been recognized that private cell banking can be a potentially
profitable business, with the recognition that virtually anyone could be a
potential client of such services in view of the potential benefits that could be
derived. However, it is recognized that the relatively high fees and expenses
associated with private cell banking substantially prevents a relatively high
20 percentage of market penetration, particularly in less affluent societies.
In accordance with the present invention, it is recognized that cell
banking market penetration could be significantly enhanced if fees and expenses
associated therewith could be moderated, thus enhancing overall, global market
penetration. Of course, the ability of a cell banking facility to control and
25 moderate expenses facilitates competition with other like storage facilities.
Summary Of The Invention
| The present invention contemplates a sysiem for cellular material
storage, i.¢., cell banking, and genetic information retrieval, whereby fees
generated in connection with the storage of retrieved information facilitates cost-

30 effective cell storage. By this system, it is contemplated that increasingly large

-




By ‘way of exanple, the desirability of storing the cord blood stemcells of
new borns, is becom ng increasingly recognized, with al%@&{)(bgﬁboﬁ ncr easi ng
- nunber of deposits of such stemcells in private cell s. Because of
the rapid progress in bio-nedical sciences, an increasing .5 nunber of
apwoigeesdiens are being found for use of cell ul arpewuserdzat: i n nedi cal
treatnments. Mreover, it is expected that the potential of "tissue
engineering” ih the future my lead to the "re-growmh” of organs from stem

- cel | s. nnmbsrsafigell samplgs Gy be pdicigndvandcoshoffectiyelyi storddrvoth thet eri al f or
transpl ants,. and could ., entjally.result in Jarge savings in healthcare
costs. _gepet;csmggmag%abtgﬁg%hg@g ei%%lféﬁ’@i?m‘%n&\?ﬁ‘lg reate an increased
demand t RS : ol :ekther for relatively
short &aﬁa}g@s&o t?%@ﬁis%%ﬁggowogﬁéed%e%g}ﬁvt&%?&gﬁ 1%!iefit, or for | onger

ti me; pghhaketiicalant Giddegied kdsedrbig dipRoss, taad sreatpdener i ndi vi dual s (such as
fam |y menbers), selected groups in society, and society as a whole, by
Bise of the nlanciagpect of thewdésenl inverdimnnthate iaphvidedraasethod For ckBulkt has been
recogni zed . rivate cell. banking can be .a potentiall) rofitabl e
st no Rttt beaBL bEh G e oo 1R 037 ABoBRYSHa St 0% oot ent i al
client @fst-sffedtive iatineE Sompridih@Weakesld@ potential benefits that could be
derived. However, it is recognized that the relatively high fees and

It
expenses associ aggd p%&@c{aﬁd ¥stheles 6f %Il%ﬂHa@ia?%&éﬂ&ﬁﬁ $3d BARMESoSa @

rel ati velg hi gh . ercentage of market penetration, particularly in |ess
af f | ueneelblankewhiels comprisescr plugaliitef agfl steradeaunis duaterage obealilonmaterial, s

ecogni zed that cgll banki mar ket .penetrati on coul d be significantly -
Wnhanced: 1 foes B eNbingdde Hnehe e B nronascacb ek e
thus enBBRLiNg el Stoidde uri Mndﬁ?ér:jﬁhion%?ﬂﬁ éatdaﬁgbeﬁb US4 ok Fetrib P DI 1 Ly
of a cell banking tacility to control and 25 noderate“expenses tacilities

conpet i gdreic iMfdrhatibher |i ke storage facilities. Summary OF The Invention
The present invention contenpl at es-t%_;ést emfor cellular material storage,
i

i.e., cell bankir§) arfetrigvineithe gprgtisinfamaionfen thevsamplapertiensyused der

- -gener at eg. | onnect.ion with t torage of. retrjieved informati.o
ot uBneyaof SERE il and efhE e dsidgpel bftpafien 3 do
1$0ont emyh@hRstidnat, | ncreasingly large -2 10 Cctober 2005 WO 021094439
PCT/ 1 B02/ 02271 nunbers of cell sanples may be efficiently and

' cost - ef f ecti vel y (4} or aedirievintithd Sered genetic information from the digital information unit
by data retrieval means interfaced with the digitat information unit,
(e) evaluating the sample dafa collection creéted from the stored information
by the application of bio-statistics and storing the resulting bio-informatics data in the digital
- 20 . . information unit, and

o D retrieving the bio-informatics data from the digitat information unit by data .
retrieval means inferfaced with the digital information unit.

- The system embodying the principles of the present invention comprises
a cell bank comprising a plurality of cell storage units for storage of cellular

» matenal Typically, such cell storage is effected by cryo-preservation, but it is
- within the purview of therpresent invention that alternative storage techniques .
can be employed. '
) The present system further includes a digital information unif for
20 * digitally storing genetic information obtained from the cellular material stored in

~ the cell storage mnits. Thé digital information unit preferably comprises at least
3- '




genetic informati on obtained fromthe cellular material creating a highly
val uabl e data base from which information can be retrievgd far,qgedical,
pharmaceutical, and biol ogi cal research, diagnosis, and treatnment. In one
aspect of the present invention, there is provided a nmethod for cellular
mat eri-al storage and genetic information retrieval and dispersal in an
efficient and -<cost-effective manner, conprising the steps of. (a)

coll ecting. sanples of cellular material and delivering said sanples to a
cell bank, which conprises a plurality of cell storage units for storage of
cellular material. 10 (b) splitting the sanples into portions, one portion
of each ewaudpiiel banpger Isiviiigefiiciend dipiib] staage eqgpaciinidr sengbearfahdier portion of
each sanpl e being used for retrieval of enetic informatiaon, (c)

retri evi mgtenfially¥e emeunts o5 gonRstic miomﬁaﬁ?pﬁ@l@érﬁmn@ﬂwﬁq%@ul@ed for
retrievaluqé¢ﬁenetic information and digitally storing said genetic

i nf or mat i"oN “a digital 15 information unit, (d) retrieving the stored . _
geneti c i nf or Mk ippdkeht eiiTartbérgbindtisdsah @EfaBgdRdmt 6ot digitddfaidat'a retri eval
means interfaced with the digital Information unit, (e) evaluating the

sanpl e daetaievallinteceawith Bigdegital indormaten yaig fadetrigriagselested by t he

application of. bio-statist.i.c d storing the.resul.ting .big-informatics
-data in tﬁ?’éet_lfi ’ﬂ?%aa%‘gtf’ﬁefi&? ﬁh‘ﬁ}%ﬁf Hﬁ?ﬁf’?ﬁ‘é’ﬁa‘%ﬁe%_aﬁ'}‘e‘r’@t rieving the

bi 0- i nf oryph bdifer! alay Heliidpiahe witioth algitalécRhRéd Rembié hodbds cfakae retri eval
means interfaced with the digital information unit. The system enbodyi ng

t he pri ndigitabinfofmativa via the delephions; i Inbernetoendyyi leamneanscaphhndgank conprising a

plurality of cel] storage :uunits for storage.of cellular naterial.
Typi cal | ,e%aa%?iféwog%dfﬁiga@mfiwﬁf/@@ﬁ&%w SERVERES™EN, but it s
W thin tg&egygymg%ﬁhn%@e%raeéﬁ%q phdvention that alternative storage

techni ques. “can be enp , present systemfurther includes a digital
i nformati on ulhe pfedent invegtibatodntemplates gt herepirsed abodiaed ivth obt ai ned from
the cellular material stored in the cell storage units. The _digital

i nf or mat istred eallulas nateriad 51 bersaped Bough qubsaiption of fkefaespaid b7005 one
di gi'tal GOUDYRachibY bikhioHbh bflit Moo o3 86 fdlgei 1Y for storage of
_information is potentially quite valuable, such as for research, diagnosis, and '
 treatment, payment for such potentially unique information will be highly cost-
effective in comparison to previously-known techniques. As a consequence,
expenses associated with cell storage can be increasingly covered by fees paid

for data refrieval, thus desirably increasing the use of such cell storage, which in

3a




potentially vast anounts of genetic information obtained fromthe stored

cellular material. The present system further conpri ses, 3 Rk b@ggenent for

digital data retrieval interfaced with the digital informtion unit for
retrieving selected genetic information-stored in the digital infornmation
unit The WAbHIMEPri eval arrangenent may be integrat ed PaTIROZMMZETIdi gi t al
conputer. Renote access of the digital information via the tel ephone, the
Internet, or by like nmeansg, enhance the val ue of the stored digital

i nformat i on byTPERRATCES fﬁaﬁ¢%ia83 st ol @rihe seetie Bdoramtion daanf or mt i on
on a gl obal bpﬁges. The present invention contenplates that the expenses
associ ated w Stored cellular nmaterial can be recouped through

subscription or |i e 8Rfre%nd aByantales bEHAPRARGRRALIDRIIPbQLER genetic
i nformati on. Because such genetic information is potentially quite

val uabl e, sucteaddy apparent fionr thi folbhmaumdstaided denatiption.ght. aeompapgiygent for such
potentially unigye infqormation ,wll be highly cost- effective in conparison
to pre\ﬁaousl y&?%ﬂ% aﬁ%ﬁ}?ﬁfpmd\é\i@“% consequence, expenses associated with
cell storage ' ' - red by fees paid for data retrieval,
..thus desirabl Bids s jon Mﬁr such cell storage, which in 10 Cctober
2005. WO 02/ 094439 RCURBQZ HASY Hidpedri iIRRHAMESsyldth 8 BéDstodBs afi@s Ul t ant

§
val ue, of the genetic information data base. &sher features and advant ages
of the presendathretgental embodyitg the prneiples efithe lpyesantpmveation.f r om t he fol | owi ng

detail ed descriptiqn, the, acconpanying 5 draw ng, and the appended

cl ai ns. Briefm&m The Drawing FIGURE | is a flow di agram

il lustygating a SY SHits g . Xg - L] |__embodyi ng the
pri ncilr{))i’:1 es of the pres g%tprgsﬁééeiﬁ?%nglﬁﬁ%@%&P‘é@%@%ﬁﬁ%{ﬁﬁﬁ Vi hil e the

present i nvenidr@s, thére $¢/seoAtin HeRlr@king R MR cihafey BE H&68bed, @F M5, there is
shown in the drawing, and will hereinafter be described, a "presently
preferred enbpatbentlytprefairedentralinmentewih dredinderstahding thee therpeesent  di scl osure
is to be considered as an exenpplification of the inyention, and is not

i ntended to |figFloswraes "PS@IE‘PHSF‘EFthaé apggerapifiqatipr ofihe anyienton: apd st at ed.

intended to Iimit the invention to the specific embodiment illustrated.

15 Because of the recent progress in the research of the human genome, the
elucidation of information about genetic predisposition of diseases is rapidly
growing at the moment, ahd is expected to expand explosively in the near future,
This development enables population-wide bio-statistics on the basis of such
genetic information, and the produciion of an increasingly valuable collection of

20 bio-informatics, leading to population-wide prognostic health profiles, and the
practice of prognostic medicine. As will be appreciated, the generation of such
bio-informatics depends upon the collection of a statistically significant number
of samples from the population, for subsequent retrieval of the desired genetic
information.

25 The highest value of this type of bio—inf;)nnaﬁcs (in relation to healihcare
and socio-economics) is gained if the underlying data are available as early as
possible. ‘This dictates the retrieval of predisposing genetic information __
preferably take place usinig biological material from individuals around the time
of birth. This can be achieved by using rest cells, which remain after isolation

30 of the stem cells from umbilical cord blood, or by vsing a small fraction of the

A4




15 Because of the recent progress in the research of the human genone, the
el ucidation of information about genetic predisposition IQBctgti)es%§es i's
rapidly growing at the nonment, and is expected to expand expfoswely in
the near future. This devel opnent enabl es popul ati on-w de bio-statistics
on the baw &/wissasuch genetic information, and the prostgsinzaf an

i ncreasingly valuable collection of 20 bio-informatics, leading to

popul ati on-wi de prognostic health profiles, and the practice of prognostic
medi ci ne. As §emiceligthemselecs; divpisally.itke demerllnaresiorstl in private elibanks,or mat i cs

depends upon th ol l.ectio f.a.statisticall ignificant nunber of

sanpl es from %‘ﬁfgs%giﬁ(}l t aﬁ?%g?rng&rgg%gwu TE[IP‘%? L, lgfsrﬁffpgﬂ&g ired .
genetic i nfofapbibRIBical mRteriMRePbSiRE af 1R by R a]%ch#r%vfd)é%ugﬁlc IQeﬁfcnf ormatics
(inrelation to healthcare and socio-econhom cs s gained 1 the

under | yi ng daindoraration whidhaiah be adrieet) andasniriposdo bralleclibi sf Bibct at es t he

retrieval of predisposing genetic information preferably take place using
bi ol ogi'cal maEMTRACEr om i ndi Vii dual s around the time of birth. This can be

hi db i | ich. i f i i ..30,.0f h
oo Frony a1 i e el B GETRE R L bR B oo
Cct ober 2005 (Dot BGHR Rl 10PN c&%ﬁ&illfo?%%?gg@sliﬂgsgeh@%%ﬁiﬁﬁo Typically,

“the stemcells are stored in private cell as di scussed Herei nabove,

for- new bor n wibosised os an kywens bads, withme cefgrenactbing bapt libking dwi cal
materi al deposited at |ater ages can al so provide val uabl e genetic

i nformati on wislslle srother cellulay moterial ta she deppsitor.snd enlyefigr thelinfeanedbn of bio 5

informgatics. | Lection . he priyacy of individual depositors,
t he rg?t cel IJ':sOIJE 8#’%@%%6%15’%&@1%[’ %’J’i@?&;?&%lerﬁl‘gfen{%v%se screened for predi sposing
genetic informati GEzURE | HRRattSBe pRRed RyAR L BRI SzeRAR maf%{a&iélo reference
being kept linking the rest cells or other cellular material to the

~deposi t or, anzhdgehsgticififeematidrereirieival r@edls fibfh iadiviiank depdsitdieard eqesictior s, ' or
their legal representatives. FIGURE 1 illustrates the present systemfor
storage of celty aeellbankof thesysterywith appmymeous regisiakan rmeans of byegodeCel | s from

i ndi vi dual deposi tans gjve by a cell bank of the system wth
anonynous reg@%ﬁ?‘é’?ﬂ%ﬁ?g&1%3’8?‘%3%3%{5{' code, matrix code, or the like
bei ng 18f fected. 15hEheigel hiteAs B8k RIIiRthe Bl BhNSH sfofedilg phethliyR@nk is
stored in a plurality of

cell storage units of the bank for individualized storage of the collected cellular

Yowk

material. While the present system principally contemplates the use of short
term stored cellular material for creation of a digital genetic information: data
base, long term deposit of cells can be effected for use of the endogenous
20 biological information, and associated medical treatment.  Cryogenic
preservation of the cellular material is presently contemplated, but other
preservation techniques can be alternatively employed to preserve the cellular
material for data collection.
The creation of a d?ata base of genetic mformation, in accordance with the
25 present system, is typically effected by suitable iaboratory procedures, which
transform the biological information obtained from the cellular material into
digital information. The digital information, in turn, is stored in a digital
information unit of the system, which typically comprises a suitable digital

computer or like apparatus.




cell storage units of the bank for individualized storage of the
collected-cellular material. Wile the present systen1pqéa&%g¢kby
contenpl ates the use of short termstored cellular materiral for creation
of a digital genetic information. data base, long termdeposit of cells
can be efwWmatomeizd or use of the endogenous 20 bi ol ogi calpamBeroxetii on, and
associ ated nedi cal treatnent. Cryogenic preservation of the cellular

material is presently contenpl ated, but other preservation techniques can
be al ternatively eHis gopetc ndorgratien sipged indhecdigital informatianamitganber dat a

col l ection. The,creation of.a,.data base of geneti.c informt.i in

accor dance wi THE yoike gpplication g@@[’é“?ﬁ Sﬁ(‘sg’ %VE)?M} ig,ngp%rgg@eqf sui tabl e
| aboratory proesiik | t-has b | ' { i on obtai ned
fromthe cel lular ?rg]?gsr%Q%#'%Pﬁ%‘%ﬁ@%?%{%mﬁ?%@%%ﬁlgﬂh@%%| gital

i nformati on, iesearelr, diaghssis theaimbnk tndprdigistia healihndaed. i shitableditds of t he

system_ which typically conprises a suitable digital conputer or I|ike
appar aPus. - Stetievakarsmgemegds inpefaged gath4bedigityl infoopatimpmmit, Temgehet i c

i nformation stored i he. digital informati.on unit.can be  evaluated by the
appl i cation gpotppratgihrigin, edereBy,se8e R Btk Tognation S B potvettn

i nformation as WBYAQEIué@a&bﬁ,riﬁ@icBﬁ%Em-Bla%drfﬁﬂ'tﬁ@%egﬁl%ﬁ?ﬁfo%forﬁ&ﬁés%ﬁ"BUt i cal
research, diagnosis, treatnent and prognostic health care. A suitable data
5 retrieval atrioved amhtseddn varieusffastéshswiFohetanegle isghscebers ¢ the pedseitn uni t,
and may be incorporated therein, whereby selected genetic information can
be retri eved.sysgm mpy airiesedhie biovinfarmatio dataps anasymons bulk ieforrastion; ant

bi o-in rat i b ' j.eved d i ' f ' . .E
xamphl " Sundbry BEfestey riubdiR Eeieh JFtonm e ot bUSRERR 658t or mat i ¢
data as anonygpyise Qééle&e{i %@fé@%}x}gtﬁ%gi 1R ElHArd PR¥feBS orBES i @ihs o bellRf b 2!

;
research. It 1s contenplated t o-Informatic data mnay be accessed and
retrieved by indziduakatocfapilicftenisioalalisgnosivahd trsatment diseldf abiologiosli vi dual s,
to facilitate medical diagnosis and treatnent. Use of a biological key, in
di gi tal for mkey indigital fergiwill Berequivedfon retrigvalorl updo thet pefat stieibnt strictly
anonynous i ndi vi dual netic inf.ormatiaqn hus assuring the privacy of 15
v dual - desiergy ALl ebith8 iPiditn, b SRSt o bt od Lo the

- systens  As nghRshaPpRsitdt whosC QMBI MArBOhid bn LEKABMEd BPMEERk&H, from the

Asnoted above, it is contemplated that revenue generated from the

supply of bio-informatic data will facilitate storage of the cellular material from
which the genetic data is obtained. As noted, clients for collected, anonymous
information will typically be healthcare institutes, and bio-medical and bio-

20 technological companies. ‘It is further contemplated that users of such collected

. anonymous data will inclide various local and national governmental
organizations, insurance companies, and pharmaceutical companies, as well as
other suppliers of drugs and other medical devices for the benefit of diseased
and/or disabled individuals. _

25 It is further contemplated that other types of clients will be found among
individual patients having an interest in the information based on their own
stored cellular material. For diagnostic purposes, or in the course of medical
treatment, it can be of crucial importance for an individual patient and the
consuliing physician to have access to genetic information that is gathered based

30 on the biological material of that particular individual. While it is contemplated
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supply of bio-informatic data will facilitate storage of the cellular
material from which the genetic data is obtained. As nqyed.,£hdosnts for
col l ected, anonymous information will typically be healthcare institutes,
and bi o-nedical and bio 20 technol ogi cal conpanies. It is further

cont enpl aveo/wkad users of such collected anonynous datGa/menddz2iincl ude
various | ocal and national governnental organizations, insurance
conpani es, and Fharnaceutical cqonpani e as well as _other suppliers of

drugs grid ot @ thﬁmseaﬁsyaém‘ﬁ@%dﬁeﬂect%@ubémﬂ&rd@tas@a%@eahw or

di sabl ed i ndi yi ls. 25 Lt.i.s furt on | at ed t.hat ot her es of
clients will %%Qﬁbg‘é’ﬁ}i’“ﬁﬁﬁ%ég“1?%‘851%%1@%9&&5%‘5@?%'%%9@‘8 s e“rﬁ“&%@t in the
i nformation bageldsddiniphftht applibatiohl RERANGS.SHLNGI01 /001 66, iFAbd 26 Péprlirggnosti ¢
purposes, or in the course of nedical treatnent, 1t can be of crucial

i nportance f oR2OMN(withth priiatitydateat 2.8 Febraay 2008, basehenthe Dgelppataitci an t o have
‘access to genetic information that is gathered based 30 on the biaol ogical

materi & of t#Rlicabon NeylUA49l,diled thetday myiheNetherlapds)charelstiprerpaigteds 10

| _Oct ober 2005 4 | . . m woul d
collect cellu a%e?%gg%f ?%?b{%élg%%ﬁ%%é%é%%é g‘%ﬁ‘ﬁl@r}f}?gog&%gﬁqéen%%%[ﬁﬁﬁes basis, it

i's contenpl at gnkhs tfbrin@diofl ice@drate® SoRGhS YA h@PmALE] oRehat Pirficdlased in

pat ent application Serial No. PCT/NLOL/ 00160, filed 26 February 2001 (with

a priority dapaienf. 25 February- 2000, based on the Dutch patent 5
application No. 1014491. filed that day in the Nether|ands), hereby
i ncorporated by r&swillheapprecisied dhesemistgtion, bandhaenmnd siorageRfipmsgal t o

h ] | o ' . | ul
itgeh I RRAN Quat it A S R S L
‘registration, sipaReid fRihtivalyStrict RigBiioR, phviciarly HlefRl S nlaftiaih kigSUe) or the
bi o-nedi cal information retrieved therefrom are typically subject to

rel atively stprivicy of depasitomymd epart thewoafidsntialitysofdbeibipemedicabt ai n t he
privacy of depgsitors, ands ensure the confidentiality of the bio-nedical

i nf or mati on b‘@gé'ﬂlaBHﬂ bﬁ??d@élﬂl%ﬁei]%ﬂaﬁﬁ{%ﬁmﬁl Thisrrquiresthat ¢ither persanag; ¢ ner
personal dat fr o eri gl i o- medi cal
i nf or mati on) ,&fgﬁ? %@éﬁ%&gﬁﬁé@ | oﬁ,ﬁ%ﬁrayiaﬁgﬁ%g e?d(l)qaﬁmﬂng% Tt or mat i on

‘be nmads anonymGUgcied SRR, & ASShSBioldticdl infoARatbA UeIRSR anbRyAGHAE! at ed
with the depositor of the

some stage so that it can no longer be associated with the depositor of the -

cellular material. As will be appreciated, such restrictive regulations are -
intended to avoid ethical and legal issues that could result from non-anonymous
bio-medical information use. It is recognized, for example, that non-anonymous
20 access to such information could undesirably result in discrimination toward
depositors of such material by their employers, insurance companies, or other
entities. Of course, durmg very long-term storage of cellular material,
individual depositors are likely to have little control over the material, or the
bio-medical information derived therefrom, W1th the security of the material and
25 the bio-medical information resting in the hands of the registration and/or
storage facility.
Apart from the diséase-linked .genetic information that will be retrieved
and made available in the marketplace according to the bio-informatics data
base of the present invention, it is further contemplated that the present

30 . invention will provide opportunities, especially to pharmaceutical companies, to
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cellular material. As wll be appreciated, such restrictive regulations are
intended to avoid ethical and | egal issues that could rq&g‘lngeffotagn

non- anonynous bi o-nedi cal information use. It is recogni zecf, for exanpl e,

t hat non-anonynous 20 access to such information could undesirably result
i n di scriwo maien toward depositors of such material peTiBe/me2@npl oyers,

i nsurance conpani es, or other entities. O course, during very long-term

st orage of ce*]l_ul r material, individual depositors are Iikeléto have
little controlavg/ias celipstiomelseflglar materiglscreened fonwae enmorageaetiaderssh deri ved

therefrom w [l . I and.25 th i 0-nedi.cal

i nformation r%a%P%lbncgs ?ﬁﬁﬁﬁgﬁ%gﬁl&g ttgfei d?% EéS%rl{esgif’s]%ult g"th?cglnw%lﬁﬁp%mte%%‘%age
facility. ApaydudblOfrisheh ALARARG id HVeRDnEANEE Ay drabObiMdabRthis. NGdch | | be
retrieved and nade available in the marketplace acCcording to the

bi o- i nf or mat i zew datgacoubtiswe aflitttieegl@sarinteravtiom{inbibjtodyt orissmblatdriger
‘contenpl ated that the esent_30 jnyention w |l provide opportunities,
especi @l ly to Shefaresbioceson B RROA) ip diseased gelisct ober 2005 WO 02/ 094439

PCT/ 1 B02102271 ha . j f [ i al I ed for one or
nore. genetic tar g‘é@hﬁ??ql%%ﬁé@@i éggﬁatgfﬂr@%we ?lnc%giﬁeo&ge%h@g@eaw tself, but
whi ch woul d begRehReH bfdshotiatdBherabEdd) this WollEma TP AMbskiBledsy €l opnent  of
new drugs or treatnents. Such a new drug could have a direct regul atory

i nteraction (depositirs b gveoreckimntie daposited Batenidl hortdiain acogestio ilwchie- on DNA (or
RNA) in diseased cells. Wile it |s recognized that cellular material could

be stored wi t Redcaliniprmataen chizingd Homdhe materal Khws, thePesssysMa, this woul d

make iy | NPOSS] i ] . i i mat eri al ,
or obtld) n' ool daf RS 3a b el R Wl bRRRP B RFE o

mat eri al . Thughonii@ud cSAR broekdi-e Wit ERRtATRbaR of bdTRlar WitdrRl kSt ri eved
bio-informatic data will ordinarily be fully anonynous, certain procedures
will pernmt arediepo$ietmatenil andlotr obtamn acetse to fhke r¢tuevaddsb-medicekhe mat eri al

and/or obtain, gcces_s to the retrieved bio-nedical informati on. Fromthe
foregoing, n OBpdi fications and variations can be 15 effected without

d [ f h LLte Al . . f h
or eqent nvent on Pl e APbidde. ARiaeREPRbARcliOR ABNERERRERRbA 1, ¢ opect

to thgs effected without departing from the true spirit and scope of the novel concept of

the present invention. It is to be understood that no limitation with respect to the
- specific embodiment disclosed herein is intended or should be mferred. The
disclosure is intended to cover, by the appended claims, all such modifications
as fall within the scope of the claims.
20




speci fic enbodi nent disclosed herein is intended or should be inferred. The
di sclosure is intended to cover, by the appended cl ai ns,;;albLS5ph

nodi fications as fall within the scope of the clains. 20 10 Cctober 2005.
Claims: 1. A nethod for cellular material storage and genetic information
retrieval and dispersal in an efficient and cost-effective manner,

conpri si ng Bteps of. (a) collecting sanples of cellular material and

del i vering sa}_ju% ﬁgd les to a cell bank, which conprises a plurality: of
cel | stlor age AMeed fo5 celifias maiasiabstorage pO¢ genafiginfermation (aljevalandidisnessal he

sanpl ehéﬁf@dm&h&j%ﬁfﬁ&ﬁ@eﬁ@hﬁérp&rﬂ;ﬁsﬁﬁqﬁbgéme being stored in a cell
storage unit and another porti.on of each sanple being used for retrieval of

geneti c infornmat{gn, (olecling sammplesgf editelagmatetiabanddeliveniiy suid $ampled by sanpl e
portions Es'ﬁ‘dl";ipr retrieval of genetic information and digitally storing
sai d g&RbPANk. PBPH@PF%%ﬁP.'Ué'rl'lbﬁ%icﬁﬁﬁwfﬂgefl&vtﬁi&ristmasmftqellvlay matefigh evi ng t he

et oS rens PO CTARER o BWBRS i Bplh. Rl BB ol Rec plamil o °
eval uakiofet ihAccef aftPhde GHKlahdHotR% pbAidn o e&&%ﬁrﬁ@%m& Bs&d fir fclridval g mat i on

by the application of blo-statistics and storing the"resulting

bi o- i nfematinirifersnafiasa in the digital information unit, and (t) retrieving
the bio-informatjcs data fromthe digital information unit by data .
retrieval neans ©ht erFliexRg e genale infpaatian froprtse samplerpastions used forhe net hod

by ory sheuafls el et AR ol SORR: BRa GondistiRreon Waliadl, 2G5 Car

conputigformétioaset, as the digital information unit. 4. The method according
to claim, wherein the data retrieval nmeans is operatively interconnected
with tel ephone dd) | ntrefrigeing #mceored genelidiaformationdrome ther digitd infarmtionminit

wherein the digitally stored information is stored anonynously. 6. 1, The

‘met hod¥ datemiiavabmeensdnigriacad wilnthedigital informgtion wiidat a col l ection is

gyggggég_d gi 0- St(et | Ste{rglﬁflat%r}é tma tsgmi': eScPa C&[E&io%e&'-géég ﬁ%lrnelﬂiessfo?'gcii tInifoOrtQ'na{ig:{
by the application of bio-statistics and storing the resulting big-informatics data in the digital
information unit, and

, _ 4] retrieving the bio-informatics data from the digital information unit by data .
retrieval means interfaced with the digital information unit.

2. The method according to claim 1, wherein the! samples of cellular
material are stored by cryopreservation.

3. The method according to claim 1, wherein a digital computer is used as the
digital information unit. '

-4 The method according to claim1, wherein the data refrieval means is
operatively interconnected with telephone or Intemet access.

_ 5. The method according to claim1, wherein the digitally stored information is
stored anonymously. '

6. : The method| according to claim 1, wherein the sample data collection is
evaluated bio-statistically with respect to genetic predisposition for diseases.
: 9




