10 Cct ober 2005 WD 02/ 094439 PCT/1B02/ 02271 SYSTEM FOR CELLULAR STORAGE
AND. GENETI C | NFORVATI ON RETRI EVAL  Techni cal Field The p§gs&Rfabsventi on

rel ates generally to a systemfor storage of cellular 5 material, and nore
particularly to a systemfor cryogenic storage of cellular nmat erl al and
for retrwomlosass digital, genetic information obtai neddimsewetre cell ul ar
material, thus facilitating dissemnation of the retrieved information

such as for research, bio-nediical and pharmaceutical research, diagnosis
and nedical treatnent. TSXSMMRMWS that sale of the
genetic 10 infornation, , 8 to the system
provides funds to faci pt erial. Background

1 1Y ‘. JIAEL d
O The I nvent TQ&n@théf@nm ng is a service i ndust ry in which live cells are

stored for lLa his type of storage of cellular material has been

practiced for a nuliaireseht inddntissaslates geRllgnPh kfsteedl fd %t oFlcahage of
~bovine spermcells for artificial insem nation of cows, which has been

practi ded formygistiak and mm@y:ulapwg@rswtgm fm&empéwl’@ﬁe of etlldar fr om f ungi
t o ‘human ceIIs tore ods of till the use of
the cells is F‘f V_ Offi&ﬁ‘{aﬁ m?ﬂ”&cﬂl?iaﬂl?r%rﬁ%?ﬂﬁl o-active
nol ecul es, di @@%&)& tﬁ@%\/ﬁﬁ.‘iaﬁﬁ%ﬂ &E@att]on%f 'rlatn%@ d“@%a hod f or

Iongtermstorageo ntaining their via

~ cryo-preser vamwhrasfcﬁimes’earphdﬁ@-meaidabandlmaﬁﬁa‘caﬁﬁoaﬁebaardﬂ dﬁgﬂdﬁk@ﬂd C00| ing
the cells, along a prescribed path, to a tenperature on the order of -196
"C., in the pme@@ﬂ@@a@ientoﬂmﬂrmtwwmmteaﬂa@tsgbmfihermem ant to frost

damag After. .suc rocedu |nt |n|n the cells h a | ow
tonpertk ur e pPEvERRES SRR B Ron oS e P R T o W O ¢ he
techni cal advp‘gﬁl?aqegtgﬁ%egfﬁegahﬂﬁﬁM| n bio-nmedical research and tissue

engi neering, It IS g recogni zed that many possibilities may exist for

use of human Bickyraeid ©f The Inantions repl acenent therapies. These

devel oprments have | ed to a_growi ng demand for facilities where stemcells
of 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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30 individuals can be isolated, cryo-preserved, and stored for. later
(autol ogous) use. -1 10 Cctober 2005 WO 02/ 094439 PCT/ | BORLGRZShds By way of
exanple, the desirability of storing the cord blood stemcells of new
borns, is becom ng increasingly recognized, with a rapidly increasing
-nunmber wfooxteqaesits of such stemcells in private celpcimdodurz27iBecause of
-the rapid progress in bio-nedical sciences, an increasing .5 nunber of
applications are being found for use of cellular material in nmedical
treatments. MBY 8@y ef exqmple.dhedgsuebibity afistoring the geed blepd stematells of mvwe
engineering"m%%?%%§§ future may lead to the. re-growth" of organs.fromstem

re
cells. This SqepREnercasnel Y recpemzed, With g Lamidly JRGersteuaendt o

transplants, @plsieQiflstch fHah BN i blivab @VbAudN | arge savings in healthcare
costs. It is believed that such 10 devel opnents will create an increased
demand for st or ag@Bdcawselof thicaapifl progress lirsbiormedidad sciencesiah hiedsipg rel ativel y
‘short periods of tine such as for the depositor's benefit, or for |onger

time périods wBnkes of epmlispligustara beingfepad for vresof cellplar material ipinapdidak (such as
fani nb | d i i et i et .a whole, b
use of the moteernft Bty BifSmpRal Bl e hhaRi of Hisks dreifepefelinn . poun
‘recogni zed thgp ﬁ&ﬁﬂevfa&ﬁe&ﬁdtha%iwwaﬁmgﬁse&&ﬁh%ﬁfeeﬁb.' 'sg@aia table

busi ness, with the recognition that virtu y anyone cou a potential
client of sucdidsmss thegeowing shortage i ddrve nteriahfor abmdpdaned, atdbedulit coul d be
- derived. However, it is recognized that the relatively high fees and

expenses asstemdielyresplt in lsrgosavisgeishealfheatei costss litis believeditptsughevent s a

| ati;yely high . 20 t f t tratiop,. [ ly in |
il Soci €vploBmeRE SR BB Rl i T d Skt BB hardil i 4" ' oS
recogni zed t 'l?s%uc%%iﬂ’éer f&%‘éﬁﬁ@&y@ﬁ&%@%}oﬁ@B%ﬁ&ﬁ@irhs?ﬁ}ﬂéggﬁgm%é&”' ficantly

enhanced if fees and expenses” assoclated therewt e noder at ed,
t hus enhanci rignefiig oedol longkotat perbads &b as pdveadfitahd deposifdrs,atherse, the ability
of a cell banking facility to_control and 25 noderate expenses facilitates

conpet i ti on vipdinidgalséyuchiak Eneilionergbers)asdleated sreups ingegiel,endisodipe 2Bnvent i on

a whole, by use of the 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
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The present invention contenpl at es a systemfor cellular material storage,

I.e.,

cell banking, and genetic information retrieval, ‘1‘(?8&&18}’205@93
-generated in connection with the storage of retrieved in

ornmati on

facilitates cost- 30 effective cell storage. By this system it is
cowbanamssateed that increasingly large -2 10 Cct obgrri@ofiz2 O 021094439
PCT/ | B02/ 02271 nunbers of cell sanples may be efficiently and
cost-effectively stored, with the genetic information obtained fromthe

- cel | ul ammhstseaficall samplgs gy bacllicignily and edstrafftdtivebt Sorbd yatifthom whi ch
i'nformati on can be retrieyed for i cal ,. pharmaceutj cal, and bi ol ogi cal
resear gﬂ??ei%ﬁ‘ﬁg}{ﬂ?flg?g‘%\tﬂ € g’@%‘ttﬁ%?éiﬁglrﬁl%@lg@ﬂé’&&a he present invention,
there i anfbRdafithse ABREDACh [Bbmffbh bhitbe rolRh Bl kdlmafigLage and genetic
i nformation retrieval an

Ispersal 1n an efficient arid cost-effective

manner ,phéanaeeitdal Gintl béolsdied sesedrch, (didgn6ds, lagd theignens anpl es of cel | ul ar
mat eri al and deIivering said sanmples to a cell bank, which conprises a

Plurality of Incuielaspeasp

the puesientsin¥entiost temge pofvidedld mbthod fatcetilad . 10 (b)

splitting, t. anples into.portions,. .on rtion,of each. exanpl e bein
slto ored ?‘%teglgﬁsé‘?rﬁgg%(f%%‘ggﬁHﬁ?méaﬁ't?ndﬁtg%agraggg?sp?rgﬂ B g@&ﬁ“&‘ﬂ’ﬁgl e beli ng used
for retedssuboint m@RegLhGphAbRUMIRGE () Tetrieving the genetic

i nformati on fromthe sanp

e portions used for retrieval of genetic

information and dj itabéll‘écﬁrﬁd)éérﬁﬂﬁﬁaf EblIBRPRIatdtial MPEREIY sdidsamglegidal 15

information unit, (d) retrievin

e stored genetic information fromthe

di gi t al celhasknwhicl somnrizes dpluglifofiaell stosags unite fersstorage of calivlar miataniat he
igital informati uni t e) eval pating the sanple. data collectipn created
1§ Mo the PP belng

romthe stored i

r nERIY yAPRES JHB PPLRS. ARedertionsf e BXamRig

st ori nggthhe i s%léié Ei(cﬁ?ge%ﬂr i &{dﬁérhagﬁigﬂ%tf altlsdliGe %ﬂ'gtu%led f&r? rbtRE gRL 1 on

uni t,

and 25 . 3

retrieving t I o-1 nformati cs data omthe digital

I nf or megdretic infdrinatiyndata retrieval nmeans interfaced with the digital

i'nformation unit.

15

20

25

30

(c) retrieving the genétic information from the sample portions used for
refrieval of genetic information and digitally storing_said genetic information in a digital
information unit,

" (d) retrieving the stored 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
information unit, and

't retrieving the bio-informatics data from the digitaf information unit by data .

' retrieval means interfaced with the digital information unit.

- The system embodying the principles of the present invention comprises

' acell 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 the present invention that alternative storage techniques .

can be employed.
The present system further includes a digital information unif for

* digitally storing genetic information obtained from the cellular material stored in
~ the cell storage mnits. Thé digital information unit preferably comprises at least
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The system enbodying the principles of the present invention conprises a
cell bank conprising a plurality of cell storage units flgbctgegi(ﬁge of
cellular material. Typically, such cell storage is effected by
cryo-preservation, but it is wthin the purview of the present invention
that alternative storage techniques. can be enployed. The present system
further includes a digital information unit for digitally storing genetic
i nformation obtained fromthe cellular material stored in the cell storage
units. The digital information unit preferably conprises at |east -3 10

Oct ober 2005 one digital conputer having sufficient digital storage

capaci ty dnedigitab cagputef havite: suffidien tiighhl storags tapanibyfdrstopdgegeitied | C
information obtained fromthe stored cellular material._ The present system
further dotpptipdy¥ash amepnts fesasts informagipopiined from thestarpdeaiularnt er f aced

W th theugijl Lt:al information unit for retrieving selected genetic
information-stored in the digital information unit The data retrieval .
arrangenent ngheppesed soeeail fRdhatcbiipting adiafriahfdm@ Mrutigital dlanot e access of
the digital information via the telephone, the Internet, or by |ike neans,
enhances retrigealvintetfacasf wighhthe sligitabigf oB it fergetmgringselsgieper nitting rapid

d i ent. f the inf.ornation . basis. Th t
Tvent i onstgarfraratsBreqi i faf MbbbtiBled, In888nRR, oo ool | ul ar
mat eri al a&afydiRert e HRaMekAlAUEh e Bkl RitferO Redt®adc8@osiad d by users

who access t%e storéd genetic information. Because such genetic
i nf or mat idégital infpmuativnivid thy tejephoees, g Inddrhes, orchyclikeanednsy enheesar ch, di agnosi s,

R o A A SRR T 1
Cover od By oS R R B QUL Do~ thus dooi ranly i ncreasing The use
of such cell Zhepagent imrentbn contdifipleiet dhethe2RPnsWOBRLNBA4A PCT/ | B02/ 02271

_stored cellular material can be recouped through subscription or like fees paid by

users who access the stored genetic information. Because such genetic

_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
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turn enhances the depth, and resultant value, of the genetic information
data base. O her features and advantages of the presentmjonv n% on wi ||

. . . ctober 200
beconme readily apparent fromthe foll ow ng detail ed description, the.
acconpanying 5 drawi ng, and the appended clainms. Brief Description O The
Drawi ng MWW@EURER443%91 s a flow diagramillustrating a syst @cwfipe2/iezlll storage

and data retrieval enbodying the principles of the present invention.
Det ai | ed Description 10 ile the present invention is susceptible of
enbodi ment i bl eplages th'\’o/\gﬁ%]?a ap&é?ﬁ@ftim; valvsyf the:genstic mformetign dated wi | |
herei nafter bg %escri bed, a presently preferred enbodinment, with the
under st andi ng ¥¥at the present disclosure is to be considered as an
exenplification of OlRefdaR¥& Hhl QBvardiis bEtHE Preskiti®naBeh till hiddide t he
invention to the specific enbodinment illustrated. 15 Because of the recent
progress in teadilesprrai from thefollowisg dgaitdndescription, the. acodptnying of
I nf or I on ahout, genetic predisposition of diseases is rapidly grow ng at
t he norkent, aﬁ’@“i’%g%éﬁ g@ta@geqdﬁdéﬁﬁﬂ%d explosively in the near future. This
devel opment ega %s&ﬁﬁwn%f’?ﬂém in | o-statistics on the basis of such
..genetic inforfatromn, anad tne on of an increasingly val uable

col I ection of 20 bFRFURE QrRHbW FiagrfaMludeafish PEREshPLor 08t .%ﬂggﬁﬁd)gn%t I C
health profiles, and the practice of prognosti'c nedicine. w il be
appr eci at ed, (ite rejgeral ambodying the pahciples of thefpossendtinemiioepends upon t he
collection of __a statistically significant nunber of sanples fromthe
popul ati on, fQ@‘J&EMFMMet‘H eval of the desired genetic information.
.25 Theg, hi ghest v |.S: ; . of.  bi.o- L.nfar i ' elation to
heal t n?are and sm?g%d}rﬁ%gr%ﬁtcé &?lgﬁé%%ﬂﬁgegh?% otfggﬁ’ﬂn%gﬁ%‘;ﬁgoﬁ%ta are
avai | abl e as fhkyhas is §0581iR R drdRing, sHicktiRildRr PENEAY, 20T _
pr edi sposi ng genetic information pre? erably take place using biol ogical
mat eri al f r onptiesetilyipoefatred embodidenthwith iheemderstabding that Tieipgesean be achi eved
by using rest cells, which remain after isolatiop .30 of the stemcells
from unbi | i caflisclpsue isite e considersd asan syempliiganon of e iRVeRtYE apdis 1 Oct ober
2005

a.

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
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WO 02/ 094439 PCT/ 1B02/ 02271 stem cells thensel ves. Typically, the stem
cells are stored in private cell banks, as discussed hqp LQQQﬁﬁg, for

new born depositors. However, it is recognized that biological material
deposited at |ater ages can al so provide val uabl e genetic information which
can be rawonawedy and contribute to a collection of bimeraBoiobar matics.

For the protection of the privacy of individual depositors, the rest cells
(or other cellular_material to be screened for predisposing genetic

i nf or mat i on) St cellpthemsdvese T yaivalindhs st sellsase sorediin private eedfeanbsice bei ng
kept linking th rest ce or._ot her cellular terial.to the depositor,
and only aft e%s ‘?ﬁc ?eﬁ%eﬁeaggvﬁgoréjgﬁrg%wﬁ@m{“ﬁ@ gg‘ff%‘irt%?%?‘fo@lzﬁ eir |egal

r epr esent at i Ve biblogidREmdichibll dpbsial 86latep SeR RS QRS proviRte age of
cellular material and genet idgﬁi rllf'or rraat i ggn rcet ?‘lgﬁe}\)/al : &%F@Eﬁé%%ci ndi vi dual
deposi t or s ar mfereméion edichlegn be'oaitidvelzamd cofitribhiie te y soldaetionbf bioanonynous
registration by neans of bar code, natrix code, or the |like being
effectéd. 15 F3-ul ar material received in the cell bank is stored in a

plurality of cell [ Inits, of .the bank.for.individualized storage of
the col | ect ed- cel I%q%ﬁep%ﬁ%{:lg% %ﬁ?‘e%ﬁ%"f’w@“’b‘i@%ﬁk’ Slt?i’t ehSeHE | pal 1y
- contenpl ates (PP SelRlar Hirial 10 B Beeh& R pfed &hg dieliCifdtnafigh) creation
~of adigital Egognetic in%‘rornati_on. dat a bage, sif)on %ern%g‘%—glgflégﬁ)of cells
can be ef f ect will beoused s» an indryemoan Hasis mithno 26fetencd tegngladpt linking dwt i on, and
associ ated nedi cal treatnment. Créo, enic _preservation of the cellular

B

material is pressels psother reliviar mperial tp the deppsitor, apd enlyrafige theinfoanethi ques can

be al ti@grnativ Y. HoJo] r the cellular material for data

col | eclt‘(aj I on. T‘%lgg %nﬁggth%gﬁg%sh&és’ ér:tﬁgugegglere%qese&gﬁgﬁ c information, in
accordance wi th t WGUAE PIRSeMAEs B prddt systerh Ya stRddeorRbiAst Aottt SUi tabl e

| aboratory procedures, which transformthe biological 1 nformation obtained

from the cel | andggenetit iefarmbtiomdetrievel. didla fromnihdividatl deposifbheard rg@icivet
information, in turn, is stored in a digital _information unit of ‘the

system whi cHPX itk gt dimprtrmewith anonymens eesisigiandyy memstbarcade, | i ke
appgr atus. matrix code, or the like being effecied.

15 The cellular material received in the cell bank is stored in a plurality of
cell storage units of the bank for individualized storage of the collected cellular
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.




-5 10 Cctober 2005 WO 02/ 094439 PCTI I BO2/ 02271 The genetic information
stored in the digital information unit can be eval uated,gy.d.fRpappl i cation
of bio-statistics, thus facilitating retrieval of the infornmation as my
be required for bio-nedical research, pharnmaceutical research, diagnosis,
t r eat renwaobopsognosti ¢ health care. A suitabl e data Parasedeyal
arrangenent is interfaced with the digital information unit, and may be

i ncorporated therein, whereby selected genetic information can be

retrieved. As il | uEhegenetc infermation storaskip|thg digital aformationrunitidan dat

bi o-informati¢s,c be, retrieved.and, used j,n vatious fashi.o For

exanpl e, subs%vla%%gq%sb%tge??%hcﬁﬁg% eh 10'%%%‘56@&%#@3?@%9&‘?@%%- i nformatic
data as anonyjedaB4h Ks i ggg@*,&'&g@ A5 VreB&rdE shiBa medi cal
research. It iIs conterr?)l a?ed t hat g?o-?n (()ﬁrll"liralilc é?g m%;/ C%I accessed and
retrieved by ieseardt)dingaogis, dfcathisind il progaoestib heslthosard) el abitabld ddtandi vi dual s, to
facilitate nmedical diagnosis and treatnent. Use of a biological key, in

di gi taP for mreftiavel Feangemantisinterfaced stith the digitalfinfopmation wnit apdmay betrictly

i ndi_vi dual tiC,i ti h i ng,the.pri f 15
R R e e e T R
system As noted &@ﬂl\i_@lxa‘cbd,iti§5c_61|9c31tn§m€d%ﬁ%éﬁ§ﬁlta&%r%ﬂﬂ rHSR& @hed from the

supply of bio-informatic data w acilitate storage of the cellular

mat eri al = fr ongetridved bnd hedde natious fashionsi Foobtaaiphs dubséabere tetthe pedsergint s f or
col |l ected, anonynous information will typically be healthcare institutes,
and bi o- nedi cEHaRh IS the bisnpfagiatie data esnpranyewus bylkiikformatione ps

cont ST 2L, i KE5E 5 maL Rk EH P ERPUER S5 R

conpani es, a PoasTol=Y: 1) Y ' ; r Lers of
drugs and ot %’F)Bn@%i cal E%%‘?/?égés 0 Q{e.?ihcgéb}g |tg41% dflgég;%gg%gﬂg?gr

di sabl ed i ndiinditicalals, tofacilitaté siclical diggnosio ahd trpdtakentd Wdsaif adidiogicilypes of

clients will be found anmong _individual patients having an interest in the
i nf or mat i on He¥etn digital e, volbe requived Jorrefrienplaf upde dat peint steietlyi agnosti c

purposes, or in the coyrse of dical treatment. it can be of crucial
or tance f SPORPPHON AR EFEF BHprgtign; fius msuring fho Biacof

15 individual depositors whose cellular material has been contributed to the system,

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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consul ting physician to have access to genetic information that is gathered
based 30 on the biological material of that particul ar ?g, tgﬁcg%ﬁ VWiile it
is contenplated -6 10 Cctober 2005 WO 02/ 094439 PCT/ | BOZ1 2271 that the
present system would collect cellular nmaterial for data base creation on

an anonymiwosAvasps, it is contenplated that a biol ogi catlcTameb/ngrisyst em
such as disclosed in patent application Serial No. PCTINLOL/ 00160, filed
26 February 2001 (with a priority date_of 25 February 2000, based on the
Dutch patent 5@k IPF%S&M%PFGNGW‘E@EQMC"HPWMWdeE%} hage engaliquedther | ands),

her eby incorp l,0 mt an individual
to access theg%%%g&w é‘ébasiﬁag‘r%gﬁ%ﬁ%mﬁa‘%%&}%?%g %‘éaﬂé:f’&f]g PBAYERES cel | ul ar
material of th@aomrﬁllpﬁté pliB{oneSetial M. P@T/NL'B?/O@PGU %ﬁe@i@ﬂebrﬁm

regi stration, handling, cPstorage of human 10 cell's (or tissug) or the
bi o- nedi cal i MQir(mﬂlaapnmrﬁyﬂate\owathumfymﬂO el Mymed}uttlypatmﬂbj ect to
relatively strict re ul ati.ons, Eartlcul arly intended to maintain the

- opr :c vacy of defSicReIL] °am§4%]n %%Yé‘bﬂ\elmﬁﬂaﬁﬂﬁ)t}}ef@ﬁlpﬁ@%‘ia@dgedl cal
':ogr ggg?ut | Ogat qerglgcﬁ?ta? déljfréio}?r%dttﬁgg t%&{néi-rwﬁi}gatlérl ;éf’gs‘?ge %’J‘E%Ve' E:It:nt oe;redl cal

information), gbayhidudinFeenthiof cbRgie® fromGhe Eélﬁﬂartrﬁﬁex@él%fﬂﬁ@%ﬁﬁbulmnf ormation
be made anonynouS at sone stage so that it can no | onger be associ ated

with the depopitient. of the cellular nmaterial. As will be appreciated, such
restrictive regulations are intended to avoid ethical and | egal issues

that coul d resul t A$ h%appa%ﬁmhrsre&ssammﬂlmgmwgw hygan |t s

recogniyzed, ony or mat i on
“coul drila)fldESI ra '{)1133 r'esu tortt%aﬁc}Ps%géF}?C%hplﬁlét Ji) ﬁ ‘ge%(i@% %Bﬁt%ggbdéa uch
nmaterial by tasidct & melayvel ér%mdtfb%ﬂlaﬁﬂﬁse paPicRiafly @fendetl t&hﬁﬁ{tam% ities. O
‘course, during very | ong-term storage of cellular material, individual

deposi t ors arprivackef deposittmayand| ensurk thexonfidaitiabiyeo! thévsiormedical al, or the
bi o- medi cal information derived therefrom_w th the security of t he

materi al and PETHREORPasedogitheselinlr Batrsial o R sgpiraytheheiheepHaeids of the
reg '_ stration gpofo gepaisattéﬁ’ R85 thelGhlulat Yiaterial (and the bio-medical information),

15 in a secured fashion, or that the bio-medical information be made anonymous at

et

-

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

-




Apart fromthe disease-linked genetic information that will be retrieved
and nade available in the marketplace according to the %B'tib@fﬂfo tics data
base of the present invention, it is further contenplated that "t he pr esent
30 invention will provide opportunities, especially to pharnmaceutical
conpani eVO 209443910 Oct ober 2005 WD 02/ 094439 PCTI | BO2a24aBd2/0hzne t he
collection of cellular material screened for one or nore genetic target
sequences not_ di but whi ch woul d be

r ctIYI_inkdtoadi_seaseitself, -
potential |y e pelloosien ok colulzr Buiepahsrreenedifoy one prERte gonetiriargst ugs or
treatnments. S dr Hg1: I V. I ol tequl [y interaction
(inhibitory Og&gﬁﬂ%ﬁgﬂd&&ﬁ?gﬁ%@tﬁ a?%sgﬁeiﬁéf&ﬁ &"@F?‘g%%‘ﬁ%ﬁﬁxg?%&“%% in
di seased cel | gaMé feR shéh 4 Sorifiag S iGRIbpkAl otRiv Sups ofRdaBhéRt. SR L be
stored without any registration of associ ated perSonal data, this would

make it i npossivwimgiauld epedsittdreguldomiateraction Gnhibiitiy miefimalater) mat eri al |
“or obtgin accesﬂs1 to the, bio- nedical _information obtained fromthe
| .

mat er i Thu¥ith fhetargeglogps o) RYA)Rdisspedcals- t hat while retrieved

bi o-i nformatic dat AP : P?[i Ly . i n_procedures
will permt a deposi o%tl% cg &tﬁcﬁéﬁ#ﬁ%nf@%%%ﬁ?ﬁ@%&i al

and/ or obt ai nregRa8Hen blaskdtatéPpdrédRMEdhid)iis WREIdcRkke it HiRYsiBlifoon. Fromthe

f oregoi ng, nunerous nodifications and variations can be 15 effected w thout
departing fr otepobitors taieves prictaim thendepssitadanaiéridl e olanebhcoessiodptbiof  t he
present. invention. I is.to . be understood that no |imtation wth respect
to the speci IFTP&C%I Olﬁ?lg%fg%@ﬂh%ﬁféﬂﬁl- i Khus,thepresent systefoul d be

i nferrygd. The ' LS 14 Lo clainms, all
S A i AR M R SOSBR  oL
2005. O ai ns: anohymOudRENAH pfREdEed Will prmitet ®bbdlor 5F HIRUR ndsHaggnet i ¢
information retrieval and di spersal

reclaim the material and/or obtain access to the retrieved bio-medical

information.

From the foregoing, numerous modifications and variations can be
15 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




in an efficient and cost-effective manner, conprising the steps of. (a)
coll ecting sanples of cellular material and delivering sgid.saspskes to a
cell bank, which conprises a plurality of cell storage units for storage of
cellular material, (b) splitting the sanples into portions, one portion of
each exanple being stored in a cell storage unit and another portion of
each sanpl e %ig used for retrieval of genetic information, (c)

c information fromthe sanple portions used for

retrieingtllg@%glggg | Sé . ] sed f
retrieval of ricRuRr matershstarage ang pengticinfamstion tetiyptengchsnersal

i nf or MRt drDeffidient and b@itleibctivé AARSAIAsIHYithe ste off €L i eving the stored
genetic information fromthe digital information unit by data retrieval

means i nterfaced(al t hcolleeting sartples ohdainlapmatenialarid delit@ingesaid semplexototahe
sanpl e d&éa CY%J ection created fromthe stored information by the
appl i c&EY BRpkoyhich ompdsasa plugalityof cell storags unfte for starrgs efeeliuler matkesahat i cs

9 o he digital ) . q bl " .
brocinformat i co Wt a FORMGTRS SaRpERIHe pRRBod ohe bRoh A Bt SiFuple being ey
means gford ihaced sWrdde diiard Giotrr pboR FBAHMhnHN Bein%lusé&‘ﬁ)r r@fdvaflofaccor di ng

to claim1, wherein the' sanples of cellular rmateri are stored by
cr yopr gerticinforaratiod,. The net hod according to claim1, wherein a digital
conputer is used as the, diS%iFt al information unit. 4. The nethod according

to clain), wherdth tHeligying thegenalicinformaiing from the sample pastignsiusedf¥onnect ed

wWth t hfeﬁg‘qg . I o . .The_.net hqd .according tp.clai mil,

wher ei% e ﬁSﬁ tg'%ﬁgﬁﬁeﬁ'ﬁiﬁ%ﬁiﬁgﬁopws?‘ gegt%*w@fﬁﬂgﬂgwﬁgdﬁq@ 6. 1, The
met hodyfopfigtindintd to claim 1, wherein the sanple data collection is

eval uated bi.o-statistically with respect to genetic predisposition for

di seases. 9 (d) retrieving the stored genetic information from the digital information unit
by data retrieval means interfaced with the digital information unit,

(e) evaluating the sample dafa collection created from the stored information
by the application of bio-statistics and storing the resulting big-informatics data in the digital
information unit, and

, _ () retrieving the bio-infomatics 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






