| NTEGRATI ON OF SAVMPLE STORAGE AND SAVMPLE MANAGEMENT FOR LI FE SCI ENCE
CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s application
clainms the benefit of U S Provisional Patent Application No. 60/560, 829,
flied April 8, 2004. which is incorporated herein by reference in its
entirety. 5 TECHNI CAL FI ELD The present invention rel ates
generally to processes by which biological nmaterials and sanples are

recei ved andupt@eathi BEe A BYEBREQL Y-S The invention also relates to
the use, organization, sﬁgrggg?g?%%%%ﬁﬁgg&?éfpﬁﬁb VNG TRRAIFSIYENTE such
bi ol ogi cal materials and sanples and to the automati on of these processes.

10 BAO(GQQJUQ%%RE&:ERJMEMF%% Research in the life sciences

field is based upon the ana ?sEdtfprH%ngﬁ? cal materials and sanpl es, such

as DNA! RNA, bl ood, umisngpicBitsCalimswabin.bact er ba,,yiruses, PCR products,
cloned DNA, proteins, cells and_tissues?ehnd of ﬁ?ﬁg?%Fgmﬁﬁ“@W@Wdeis. Such
sanpl es ar et YPi*calty “BoF| €t edicors rsbtraiamedefromrapprens kahessour ces and
pl aced into storage and inventory for further processing and anal ysis.
Storage containers for such sanples include bottles, tubes, vials, bags,
boxes, r&ckSECHNIEAL el | di shes and nulti-well plates which are typically
seal ed by individuaIT%gremlqa S or snap caps, snap or seal closures, lids,
adhesi ve strips or tape,” of it e Hrtet preElY Therrsteand arydwigonbiabger f or mat
for nmedi um tetedisghdtarenug BRUL.Ofd SATBE-SHAT, processing and 20
automation of bi ol ogi cal procesges%?gaa 96 fggﬁﬁﬁ,&8Fmi5§€-ﬂﬁﬁwobﬁﬁte or
array. The €6t &F HEr'seafdatdneors strploestabing, abniee LhermekiRias:a,st 95 ed.at
various tenpgakat.uresamJQr | e at. anbient tenperature or at 4C or at
t enper at ur es bel ow Oagfgth?%égFeF@ﬁﬁm'%‘b% S DSBRESHT at -70C to - 80C. The
sanples that are placed and stored in the devices are nost frequently
contain i QUi pumor a buffer solution, and they require storage
at suchqgu6@%#%ﬂ¥%ﬁEg§§h§w§§mN@§@_, 25 -20C or -70 to -80C). In some cases,
sanpl es are first drkegzand, then. stored-at ,.anhient tenperature, or at 4C,
at -20C or at -70 to -80C. e fié’r#:cl)s'r g%fgﬁﬁ%%ep?“@%%ﬂ Rjologifac| ei ¢
acids are STIVEQ APhsainpi of o ANAIRNAOWob© e alidtbieSiabF 043 feol &M
storage, nuglglc a6l be stored at 4C. For longtermstorage the
tenperature is génerﬂgﬁwfi%%ﬁ/’\r@r %EEJS 8 1S9658 316 °L POl T preeveent Sdegragiat | on of
t he geneti cravatieslyalojlecpar dri @ik tor BpdhiR-£358,-0f rni c. DNA and RNA.
Nucl ei c acids are also stored at roqn1t§ﬁperatﬁreag§%%8f%ﬁmn%??$cgy such as
cel | ul ose MERBPAMEE N BHIKeSteragead§at ens are associ ated with
di sadvant ages. St or agg:MRdsta il PVt €, ture. requires costly equi pnent such
5 as cold roons, freezé@s, é?ectficggga #ﬁf%WMBEEW?%ﬁm§®§F%H§9&§W@h
equi prent &S eiltiors! €lshatsne mufi-veasess ehicusexpeeladaBOVEh:ILAGE, L .My be
difficult to, qm%ps reas w thout a ready source of electricity of “having
unreliable electrl ¢ systems. “THeESst%r 3G&56t siinfctrelfes. acimdb-camstael | THeose
fibers al setenesdibdrsiien famsubshants alnil08s terial during the
rehydra%%ogﬁﬁrocess, since the nuclef% acf%&gggfgﬁ?%é%%%ﬁ’% eSS Rence
associ ated WW?”PE@”@%%?HP@%%@#$béﬁ$3&hswea@&®®fmﬁbagamgngu@ﬂghgétiVe|y
recover abl grg Nucheli& Ache.drn t.orage. on cellul ose also requires the
separation of théﬁ%e[lu1ose%¥?§ﬁgt%%e%ﬁgfgﬁﬁéﬁPmﬁﬁWE%Wﬁﬁ&mykﬁéemwh@
cel I ul ose fdnpergrottrer Wl seat conteamirnatetut e, @b@én?gst. Gl $RARL @80 ENE
separationgof the nucleic acids fromcellulose filters requires addi ti onal
handl i ng, i ncl udf AY STeps 26T PHFP a4 e Intlicaivgites 7k nysicfeqtche eaapieas | Nt o
new tubes oguidoastal NereiterandseMidl Id al |l of ich can result in
reduced recovery yields and fncreaéig&%ppgg?ﬁﬁ?fﬁmjajZaowmp”mmeswgw

25 -20°C of =70 to -B0°C). In soms cases, samples are first dried and then stored at ambient

temperature, or at 4°C | af -20°C ar at ~70 to -80°C.

ror example, presently, nucieic acids are stored I liguid form at low

s - fa s e en - o L .
Cids Can be storsd at 4°C. Far longterm siorags
g

torage, nucisic
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15 for the introduction of unwanted contam nants or exposure to conditions
t hat pronote sanpl e degradation, and which are al so cost- and

| abor - i nt ensi ve, Proteins are presently handled primarily in

|l iquid stages, in cooled or frozen environnents typically ranging from-20C
to storage in liquid nitrogen I n some exceptions proteins nay be
freeze-dri eg or dried roomtenperature in the presence of trehaiose and
20 applied di'f BEPFES a?t‘etfht PEYESY SHrfacel C(icareiy ddea@ast siohetenal-. , 2000
App/ . Envi r ofate-M, 65008 in 166:4142 € a Envi ron,

M crobiol . 68: 4323) Protei ns of ?eﬁeng/@gﬁ\ge&gnﬁ orhlljdc')as”e%é tﬁ?t%@%ﬁ when
st ored cool €& EOperafiiegpen!iq m%@c@s erch-&H0B)uosd henbreez esdihaw-&t {855 QR

proteins re trvrt matrc activity, specific binding to
a cognate |%§§°§%mg\"’f i advam t(l%g “f”ra? ePEETBE e8RS Pra ngpmﬂtatmquots

of a protei mseattrpjoem|r53eieegula66adumne8é The.conssauent, ehtﬁ?&&nﬁéanl%r ote p”a
activity that may be needed for biol ogical assays typically req & the

r eadj ust ment” GFct ‘Pté‘”’ﬁr’rﬁt@éirﬂﬁwédw@éﬁ? TRy fereition’t orgein dreesabhal B r&t@ﬂmﬂ:@m e
assay resul t8e0fns OStl ¥ LE on.of conprom sed protein reagents in favor
of procuring ﬁgwmg fs. The Jggﬁ%%&ﬂr act ?nzr:rsg of” AV NY MiiF't PPt usegosef

enzyne r eagelhtrs ast meed; m raz amtstaben%ofynateﬁesnﬁrﬁh@{hleyrer@)dra%nf BLENtUseLs at

di fferent t| %1 non- st andar di zed handl’i ng procedur es,
30further ré Ceéc’ Fﬁ%"s ’@P eﬁ 137 o5t aasepiaied wihittag calleive yenamabed naingh such
r eagent s1g Asquawnfa@@mr&oovér&ﬁo halcks |k g f reduced and expensive
reagents have to be repl aced fcfgqauent&frﬁégg%@%fe i TOEROT ATEEYF| hanci al
costs to théeuslyoseFam thheolsgpphniteral, oinct be cpfuntse it bﬂhé}h’esg%&aﬁn akerpequired
to maintain Ipted frozen sup chain startrng with initial cold
room wor k ug%gg#‘%r@a@%& ns R i R Ay Oéﬁ“ ﬁﬂ%l%@%%dt‘m’t trarieea it ereadine afditozen
transport ofratdhey, priodigd ﬂer:fcl’cﬁ)ﬁbeﬂtrr@d%tsie@rﬂq band et 9 Hzges or Egr%’ta neexarmI €,

dei ays duri ng shi pnment can result in inactivation o pr ot eins, Whi ch
then have t 8 benFagriseed carhigr @ar eseb%treﬁueect deteovsrurpfpaidsemj intregel ptnoﬂumtt nact ive
product gan;@ksorfasihl of Hudiss d cysto ng
of proteins, and nucieic aci ds ﬁot” ma *£o 05“"?1F\/Cé’rr‘g'&‘?nﬁ}“aéafﬁﬁt"ééa%?et he
research scrd@t@dafmcandbrtmnew mlcestMretaeﬁrhzﬁt@ts&gy and ot her industrial

busi ness connunitiesdpecause of the lack of standard established and
reliable processes; di'ffedt 7e&E Wi RIPLEGASD edouid gaok. guanied batixe and
functional proepefdniEnicaV@Fdnabd 8aPubder @@g I t tibilities and
tol erances, and other di ffrncu%’ ties arisi ng ?S?jo}\rétﬁtahmem éwaﬂégm%qu‘?BWBTr ng
nucl ei ¢ aci ﬁ@t%dﬂ%rbetﬂe‘ﬁfn?sdﬁeq' hve deinae r@ﬂobmemtuappltné sroschdies: hangisk ngy

st or age, ,ian Bi.0 | ca mat ai s, such as viruses, phage,
bact eri aZGa g [ﬁg@gﬁt “m t?nég%t JT URP ol GG gnéaslsf’ &sEnt 08 4Rpl %”Vtéftﬂolir/f&glémr

cont ai ners ﬁ@reréesmﬁrtzdraarawd 41, vodeaRf pliakf QEaBoWet B30 plRiunikd i ed approach
to sanple preparation, sanple storage, sanple inventory, sa ﬁ tracki i ng,
sanpl e ret r PEVAIOA AT RGBT &helnaryssasied (4°C). gowhéRe® Qdfta{SOGI@(;)n”Eﬁedifeeid’IEavﬁur r ent

sanpl e process e problens that arise from
i ndi vi dual st o?ggg%c%gjn?g%gggmgcgwngé%Ua gmatlc S ?fﬁﬁgccfi‘rﬂ*% ArfetPEnadd ds,

sanpl e cont txihatd onpedaind equate rezganivaabl BRuodioy 8hatil abeld De.ayst ens,

| arge space and st ora%ﬂe reg} uirements and tenperature constraints

The gendti ¢ ' age and T A& r@CERg" G%ft‘,’ityp‘n‘ér‘i“%b%ﬂ“ftdﬁé fiurieesicaneksaarnypiather
genones, praLeRees: rcbf@Resh Pt RSein elGend the i ndustrialization
of life sciences research. M| |rB§n&sin St bi'G ogi’ caﬁgﬁ é%r)rp P THETidP Y genes
and/ or gene™pr'6dvicey feisshare’ rubiritivader@din Grgani is MBoar erobehng.apal Yzed in
order to ady, fi.c kno edg and devel op commerci al products. The
devel opnent {%?&ﬁl &%{.%&&gu puLt;”ng‘ ERNOITOYTES HHEE® Plastin bdr#io2 epesstelly 25 pool
of i nformt D}Oﬁfﬁaﬁrd LS&EYIHL Qﬂtors‘&Uﬁrhest Q@terﬂi:hﬁﬁ'@ oS- s@ntﬂa?tﬁgotr%nérne %%I‘ Q‘ctue sarrpl e
storage, data organi zation and data analysis. The generation’ of r ad

bi ol ogi Al SANPIEEcRer GaaONH reeTRTR Fga persesecawigi gyni feagant p@rcgamtzatr onal
chal | enge t@.spRlik 2pd: tgtrgem 1,ab to Preyviously available data
managenent opt i ons for 1 gc%e%@s éegg €57 UEH® ZDEIFWC?qﬁ%F%‘V‘OW

I nf or mat i on Managenent Syst ens), are i ncapabl e of integrating information

~
&



30pertaining to a particular sanple or sanples with a sanple storage
device, and typically store sanple dath on a central server that is neither
physicaliy nor electronically connected to the sanple storage device.

Mor eover, such previously avail able systens require inconveni ent storage
rack configurations, typically involving cunbersone cold storage and/or
costly, conplex.sal etk L8 s es, A dedicated full-time |nformation
Technol ogi es suSpoFt prof essi onal r“etgz?“d “6ss Of Mt et ¥ rergetigeabe
enterprise softwaried systiem isurtiorubed purehasstnandiar by GONEiGULad. 40,2,
particul ar user's gnelznemdesj cor if instead a custom zed programis to be

i ndependent | y-devel Gp&d. 0N sorage of the epranly. | §pdtipesne rprsra: pieed drateit hem

i ndustry for ceninter sahe dibbeuss CEENGEESS ARBLLy SLOL retrieval , anal ysis
and i nfor nati on- mat chi ng devi ces and s’ysitbems.! Q‘&I)'ﬁﬁtg%rme%aé‘ﬁ?ghgi”s'ﬁefcﬁ?ﬁ?@f

addr esses sudf'figedscbierpeov di mgiecedpl uralcbttyo 0F shrsfie. 8 R RCRS SR8
storage and 10data_appl i ions, and offers other related advantages
SUMMARY COF THE INVE%% &ﬁgggﬁ”u Sstomers. It is an aspect of the present
invention to provi de absystemifias «ff QERESIRY hQ@}}@tJ&Q&]E\QiSQ | the storage,
organi zation, tracking, retrieval, and analysis of biologl al "gahpi 8%, the
syst em i ncl udiSRg%a HrofofwRricd afisiceinglon] Gl whea onputier sishpleneRhadiasy st em
for receil Vi NGacaudedorieObdiNst2REAGESSIAG, AR CoMmuNni cating data regarding the
sanpl e device; and a r adi o fr equenc{? Elgcjniﬁ'grr?’gg}g PHet e Tt HEe Y g PR veieyi ce
and the cdhput ekantinfleeaenivediosy stemitqr vapsoy indkd daR SR RL Gk, A0, 'ah!?k

bet ween the %(prgg)nugserahi rr%I eg,?nt ed system and the sanpl e device According to
the several enmbodrment S 6 “FRAISE RIEAE i8R, e Hemendar & prding dedett heids 260

fol |l owi ng: Aplicel0gieadams amles SIol 308 deViLe r.one or a plurality of

bi ol ogi cal sanpl es, conprising: a§ alid %) Etgragarraﬁfje“°f)l°ét°@et8’ﬁlﬁ?'?aéi ng
one or a pl uf&FIEy Set 25 dipterwet [becttrrateiasre oapableogingant ai ning a

bi ol ogi cal sanple, whesein Qne_qr _nore of said wells conprises a matrix
material; and (c) at least one radro fragfieifeFstt andptnasr vdéwneeit o

rel ated bifol ogiecappsanpt eastiopageadeVviae - WMeL&l 8. dhe. L X, aterial

di ssol ves or _dissociates in a solvent or whi c%l 25 cgﬁﬁ%esgnqg]“gﬁa?)kérﬁre
means for cl SSTHYTRE TT a2t Gebtie 'Sampiréigphete; thoptrisonahby pwdesseh and urt her
the closure pBaABS iGQPILSESBMBINLLLC. ¢l osure rel at ed bi ol ogi cal sanple
storage device which conpri ses an aiat‘% gh{ ¢ "6%“@6@0']38? APTEIBYS. CoRsRIaE ng an
ai rtight cl o%efue §rgicotaiarolait, emche welahinaomn, aa@dmﬁazes&r@&zz@timg%éé Codlosur e
and an airti %m Llosure joint around each well, in certain e OJI mert s
there is provided a°r 8l &t ¥d *Bi%6T G§ERIes aifpPeryetoragestdeni ce wherein t he

T Neratroprtal s crpabloicotos G it REASediingldor PRl o tht N2 ot

genocmes, proteomes, franscriptomes, etc. have led to the industrialization of

life sciences

research. Miliions of biclogical samples ncluding genas and/or gens products from a multitude

of organisms are being analyzed in order to advance scientific knowledgs and develop

commercial products. The development of high threughput technologies has resulted in a vasi

25 pool of information and samples, such that there is a need 1 integrate sample storage, data

organization and data analysis. The generaiion of myriad biological sampies and data
conssquently poses a significant organizational chalisnge to small and iarge laboratories.
Praviously avaliable dais management oplions for [ife sciences sampies, such as LIMS
(Laboratory information Managemsnt Systems), are incapable of integrating information
30 periaining to & particular sample or samples with a sampie storage device, and typicsily store

sampie data on a ceniral server that is nejther physically nor etectronically connected o the



I n other enbodi nents the invention provides a biological sanple storage
device for one or a plurality of biological sanples, conprising (a) a lid;
(b) a sanple plate conprising one or a piurality of sanple wells that are
capabl e of containing a biological sanple, wherein one or nore of said
wells comprises a matrix material that dissolves or dissociates ina 5
sol vent; and.(C)- QFMLQ§§JD0Q%CJ qlo freguency transponder device, in

certain further enbodi ments SUGBove 8T Thed sb?“c’)‘Tbé‘“iqd‘éﬁl ngefpliset
st orage devi g@zosgtcilcedstraigne w\mhslx »mmmn&e@r@ﬁmlf@@a{wégj@gny@ gg‘g a{‘g}n o
i ndi cator, gfch in certal n further enbodi nents conprises a colorinetric

i ndi cator, and Whi'®h TH"Cef (AN Bt hibF MEnBSEIARh T sclinglogied Ismofesn:m&lona

i ndi cator, aecldirinescente Bdigator. S i.ndi cat or,
radiometric indicator, a dye, @aﬁgkngﬁﬁre@%a%% %%%Fr 5t 8 o D%fﬁ”aéﬁ%%‘b an
energy tr AnsPaicuis| @culrerticer enraffini ty il abekd d nucerital Pogthelr furd her
enbodi nent s Ml% r%g;;tg%gvz%%l e indicator is capable of detect ably indicating
presence of at ['east ‘one of an ani ne, an al cohol, an al dehyde vvat er, a
thiol, a sulfide, a nickwit @ercayidihdhe R @Ll;@m@‘nm; NRogi0b gmmméc 2

ol i gosaccharl de, a nucleic acid, a polypeptide, an enzyne, a cyt oasnllpéEI et al
protein, a AR \/““é”"é%(y@’é}‘i“%ﬁ@él1éf§rmaélowmaﬂmg @nwcmpl-zhndl\a/stenlﬁt; Chhe, prassgyani de,
a 15 phosp £ - i.n_of rther enbodinments the
et ot abl o 1 dk oot e e Tttt of FnBhha Sl doereer rgot “prenete 1 ed.
et hi di um'dr oliedsp! "aiﬂmmemmﬁaa&atedaﬁdﬁﬁ&fgéd ction endonucl ease, cobalt
chloride, Reichardt's dye and a fluorogeni c protease substrate.

According to certain other rel ated enbodi nents the biol ogical sanple
storage devixemtompsd sesnatnheast one well- that conprises at |east one
inhibitor that is a biological 90inhibitor or a biochem cal inhibitor,

whi ch may be vali darry&#srﬂﬂm‘spefwf?m Is@&numeoﬂrdhh@mamadim;@xmﬁz’@rddrw&i A QL de

N-a-tosyl - th N-a-tosyl - Lys-ch | orom et hyl” ket one,
aprotinin, pheaffhl‘” t’% P%%’HZEI?O% Ffﬁﬁ‘ﬂgdr@“"@tﬁﬁ @8&%@ § Ibptveiea phosphdteer a
ki nase i nh| bitior mcﬁdg@dﬁ@&@iﬂﬂtcassamb@mami %monﬁ‘aufé@%@%«%d@%‘? o %r ,,BC%N%V anzyne
inhibitor, a cell adhesion inhibitor, a cel di vi'si on inhibit Tel |

cycle i nhi bistegrs RACET5Ied 28¢ @H’ﬁwrfﬁ‘q“”%ﬁﬁf@lmﬂ*d!w@easmm gase; |amh|abkatd@r a 25
reduci ng ageRtuenanakkylating 4a9 . Qr .an imcrobial agent. In certain
enmbodi ment s t%luémrra[tnrl X material ?%Déagiﬁreangfﬁdw“ eofr%fé‘“é”eﬁfedt%@e%é‘?rpl e

wi t hout r ef migy@iratai @mmumnatoemme&nmw@nhnﬂbmte&uﬁd‘@néﬁ%rslyggmrgr%@r;,{eagam%@rrpr| ses
pol yvinyl al cohol and in certain other enbodinents the matrix materi al
conpri ses at Yeast one material selected from pol yethyl ene gl ycol, agarose,
pol y- N-vi nyi acet ani desccp@lyvd Ay Loxrr ohidons YAl nyl pyri di ne

pol yphangl ene oxide, 30crosslinked acr yi am ] Om%porfvye/rr‘%"éj e rgéﬁeéf%"deééﬂebon
nanot ube<® MPVFF%cﬁ @@Dglqahéqmﬂdfe$fg189ﬁcéb\memfcormobrymru;andwﬂm@gm@tﬁ%p}yl ate

copol yner, e ate d ro met hyi cef f ul ose acetate
succi nat e, %gjrﬁ%r#g] g)uﬂ a@éwa“a % {a yﬁég‘ﬁ”sp%ﬁfaﬁféﬁluﬁamd@r BRMG ‘M@fﬁﬁf@ﬁﬁ!@ acid,

t hr onmbos pondigatle oNedhemm aalo! obi@zﬂ@érﬁ;ﬂe RirBehhisng oﬂ%@bﬂ;aldwepﬁr E%ﬂ’v A P
pepti del wat er - sol ubl e poI yrrerl c, nodifier conjugate
hydr oxyect oi" & 28y ety ean @bl fighanaskensiadaetitrerA etm@disdm;mal dahgie

i nvention prEW.des,a " [ I bi ol ogi cal sanpl e storage device
for 5 one or a p|\i,.lll’ a!ﬂ]%trym g%n@?t?gg?’fi‘é lesgweﬁ & 89@0%? '%?r?@“’f’é)md‘”f"ﬁd (b)

a sanpl e2pl atrerrsenpsiigicngezoner oesi tpd W alid by s8hpis Rl Sumell) snd-hat nale
capabl e of caont ai ni ng?a bi ol ogi cal sanple, wherein one or nore of said

weirs conpri Ses a° MEt T XTRETE e e“ﬁnﬁ’s‘( &) Adﬁlaqeéﬁ@?@wmﬁeampa@istgra@af egizency

transponder welev k&irisangh Likibd: QB8 Mint DI EmANGI! ALY feacients. In certain
further enbodinents the matrix material dlg%sgl ved" tc PS5 68 grrey "ﬁF

sol vent 10T#fhichep resizrorhericaiibodieneat aigfhitheurd mmearburﬁr&aﬁﬁ\h@r & dcSiaipr ovi ded
a nmethod of embodiments there is provided a related biological sample storage device wherein the matrix

30 matenal s capable of dry sicrage of the sampie without refrigeration.



storing one or a plurality of biological sanples, conprising contacting one
or a plurality of biological sanples with a biological sanple storage

devi ce, said biological sanple storage device conprising (i) alid, (ii) a
sanpl e plate conprising one or a plurality of sanple wells that are capable
of containing a biological sanple, wherein one or nore of said wells
conprises a 15 matrix erial. and (H ) at |east one radio frequency

t ransponder devi ce, a?ridgﬁ%le?nke f/'ms“?térii}‘ihdn%rétioa Boiodi CaIPYsamsInes, sape et hod
in certain farither cenbodblioemnt st coppd skageabRbaini BY- tilg, Pl QLogi ¢al. sanpl e
storage device without refrigeration subsequent to the step of contacting.
Anot her i nveRt PR BRbEdi HEHE prainikgeds £ ot Regbsr! arsinneg toheicarsaapie,
plurality ofwbi-el 9gbcad sanple mr.i.Si.ng, , tacting one or a
plurality of biological sanpl egs %@ﬂ@; dﬁ%ﬁo@%%rgftgﬁf%g%\éﬁ%f EErBragé

devi ce, s@i dobtl gyl ¢l 2t slaaspl e stdr dgeudeyi ceseanPr §8i8g (1 berdil k(i) a
sanpl e plate ri.sing one or a plurality of sanple wells that are capable
of contai ni r?&’%gdr’r@?“o 8@?‘6&51130\’3%%%9@% :}lijﬁzcigécia*ns%??é&* OF e Rprevist asaed el v

conpri ses a compdskXai@kednk aktetiiad BtSSONESH Qb S80CLALES 4N m%pc:le\s/%nt , and
(iii) at least one radio frequency transponder device; and (”b%% ryi ng one
or nore of tAEEHIPIEA S| 3, WHd efiisr ol stbrdmeytssiai diliotogincatiosanpl es,

t he nethod in. t.al X di.ment s conpri sing naintaining the

bi ol ogi cal éﬂn&%elggengzﬁ%éagdgrreg %gé%hgggﬁqﬁdﬁﬁtor‘raer rc’Prﬁ%tg%ﬂ“i]"é&?‘lms%%‘?eﬁh%ﬁ?fm%6 t he

st eps of 1Contiacting zanrdzydeymgperphemneicn moRkcge d- &h gk labef UL LBSE other

enbodi mentsfbi ological activity of the sanple subsequent to the step of

mai nt ai ni ng 1 STSTDELARTT BP P§ethe sdrbordscarior sigictalabiadticeting proofrict hieatsanpl e

prior to the:st®p.of: £t ackidg, L. whereln Jn cer n.other still further
embodi nents degradati on of thﬂg%?@?gﬁgﬁygﬁlﬁga%ﬂg’ ?%‘5@] ‘clae?:'gri SA84H PEat i ve to
degr adat i on @f mauersCEiDl bi elcogieatides anplugeimpdont a neghaptideh ot oi-0f 61 ger ati on
in the abserg&gskgigta]t he matrix material Ln certain related embodiments the
step of contacting & conprises st taReGueIVFiYs 8ivivag KorCldi sswtdeati ng t he
matrix net eph@bhdnagd sodavent in whih &icn rGekt ahRRihersL ebated. snbodi ments
the step of contacting is preceded by dissolving or dissociating the matrix
mat eri al i n 84! Ve S| @nsTing er eigingl et hshidipe |batnatt, entodborentrsset he st ep

of contacti ng:i-5..f0ld dissol ving or_ dissociating the matrix materi al
in a sol ven?% rcgonl ﬁ&dang%i\%%eé?&gﬂﬁ@%%ﬁé%&ta W(E-:S (lgyﬁ\?gn%%l[@ﬁogﬁgf)?/'f’ﬁ%? *4°¥f8fhod of
preparing b biol ogi cabccsdinpkecestiooagerstayi @ofiRentOtR tiogRalRampi@lsiotye Of

bi ol ogi cal %an‘ipl es, Conprisi ng (a) admnistering a matrix material that

di ssol ves of" di*sEBEI At &5 °FH %U° 61 VERCOTRSehe I8t arpintipir ithay isof bivmaplie wel | s
of a bi okogirkalorSANBlEnFiAl FUSH WL By WRSLBLA. S & bi ol pgi cal sanpl e
storage device conprises (i) a lid, ( a sarrp¥e pl at'é corrpr|5|an‘6 ne or a
plurality of°&dhpliecidel | N-efmr-Predhiapesiodpaitee of-c-eoH ad-thidgnanyhkohogi cal
sanple, and_(i} ] n adi o frequency transponder device; and (b)
dryi ng one ca)éijogr‘ﬁ[')r%’ ep%%?dirﬁ Fsglgm | Féuo\r/'\d/e“l' I%’?Gpgq?ﬂgf%%?@waﬁr EpaFFhgntiber. a

bi ol ogi cal sanphezss trabRgE: EeMsE Bk LD i Id Nete ehogdi Fﬁﬁeﬁi&ﬁ,la}&ﬁ step

of adm nistering conprises admnistering a liquid solution or a liquid
suspensi on fHIPT EBRI At RElenibipiok b€ sivadinaidibthens ol weltse mhibiloez i n
certain o hesy fimr ther .enbadi Ls at| ne wel | conprises at |east one
15det ect abl e I ndi ngt or. V\ﬁi ng%{énr%’cégratna%ﬁ%%{o er® ﬁtrtiﬂecrerq]‘é?wﬁﬁa‘?dwssth%t | east
one wel | comprikseserat is| emstic oneini Bhish tdrtnd bahpid SviBoirgh@giseal in i ahihi t or or
a biochemcal iphibitor. . , _I'n another enbodiment there is
provided a MELHOY S TECIVETL 2 8PETad  Bisl BEine et Idnrrpbie ctheompriiseny ()
contacting, tsinmBtkt-anReeUShYiQL -Seauent Al l.ysard kP, %bt%i]r%ﬁengrgpceoq otk d

bi ol ogi cal sanpl e storage device one or a plurality of biol 5g|ic§ﬁ' sanpl es
Wi th a mat r P%¥-N20ViRetasTdeal polgdivayivialiregi cal4-sianplienst ofagesrdievd Cexds.

conpri si - A(11) a sanple plate conprising one or a plurality of
sanpl e \/\é/tg)lg I gjo%ﬁ@}l aérj‘:(’gzy ia(g:“ampatﬁofev "o ((::%ant?’ai“ﬁrg?fg "R oPYaiCal ssEssiveidther ei n
one or norecgblysai dydelhancoms tsesnihenamt &gﬁinﬂgty@g%gjlmgmﬂem@g@j n. the

matrix material dissolves or dissociates in a first solvent, and i) at

| east one radi o frequency transponder device; (b) drying one or nore of the
sanple wells; (c) maintaining the biological 25 sanple storage device

wi t hout refrigeration subsequent to thessteps of contacting and drying; and
(d) resuspending or redissolving the biological sanple in a second sol vent,
and therefromrecovering the stored biological sanple, wherein in a certain
further enbodi nent biological activity of the sanple subsequent to the step
of maintaining is substantially the sanme as biological activity of the
sanple prior to the step of contacting, while in a different further



30enbodi nent the second solvent is selected from (i) a solvent that is the
sane as the first solvent and (ii) a solvent that is different fromthe
first solvent In a certain related enbodi nent, at |east one of the first
solvent and the second solvent is an activity buffer. In
anot her enbodi ment the present invention provides a systemfor processing
dat a regardipg.t he stora rganization, tracking, retrieval, and analysis
of bi ol ogi cgflﬂ%tgan%ﬁ%@% t %%D%@s% R CORPriSIig: AW Eiogieal Jeanpie devi ce; a
conput er - i nplreneatedn-system biohepbRCehMinA%ioand, thansm tti &Qtia% 818 ar ding
t he sanpl e de[vi ce;, and a radio frequency interface between the ’éan‘%ﬁ e
devi ce and FRE"EEMHULEY S Bt e retierd Negsr@sioinsr spysovindiongei@ios@nTIRigat | on
| i nk bet weeBmbhenGomp W ek enent. stem.and t he sanpl e device. In a
further enbodi nent the COW;!)EP ggrgtfgﬁéqrr%lgg%ﬁ%&&@y&&%{?ﬁm@% W@s%%agﬁ fgatsaior
structur & f 67 I Pl aichping sdaie, regatdiong 4 e 04AGEs 0 LUANIZALLON,
tracki ng, r%#é!)aﬁ&%'f o 2nd anigli%%i s of biological sanples associated with the
sanpl e device. 1n a related enbddicree tirenirane 6 ket saoys ivitenfae e

conpri ses ambadi tif wegUeNGYed N QL QLALQT Ipl o the f

conput er -i npl enent ed system and at | eaitgé)'tanggﬁgt g%ﬁé%&%%%‘?“%%”\ﬂ E&8Y¥Rci at ed
with the safple dvvilca™s or mpradingidr equency It ommamivaat icoodhids tHROw Ay

i nterrogat Oﬁmteiié I:ji@scf’f’\«régst)hc%so é’{?&,,@'g E@\%tntt here i's provided a method for
processi ng data regardi ng the storage, organization, tracking, retrieval,
and anal¥si s of bi ol ogireal o sanmpr espodiher Wet-Bode GOMMAd S| Ny BY Q¥l.di.ng. a
sanpl e devi cte.for stori n% one or nore biological sanples; provi di ng a
conmput er - i mpPERERE &l “SHSFRINCE Bploy'@t 7vriaY, cosposicnegpnteaing dne ansmiitriigng dat a
regar di ng t becsamkesgeviic .9l ogi.cal, sanpie or both; providing a
radio fr equenc% 20 comuni gabgjiﬁog%giesr??ﬁ? gtg%gbéjfz‘ﬁ%eﬁa'? Wé’}"%ﬂpﬁa@pgeﬁﬁr% and

t he conput efeicapPrertisht €dz &Y 5t ememiinniaief wmbhers @rbodhuril -t Ae o@%aﬁé’@at

conpri ses gglg%%tx)ienogcgn C{?tgﬁqu b.sii g?ﬂ@J s fromthe conputer- inplenmented system
to cause the radio Trequercy ™ PRT e PHERStgIofeEt picey eottat’ acif moim tohersanpl e
devi ce, 1@ndminx aadhat ddact) fusdher: enbedi I t had conpri ses
generating control si gnal)s by the conpu%igrﬁgi t&%‘lggeﬁegﬁt%ﬁcesﬁg e oSt Ensmi t
data to t hesaé%%??é:aamp@é* % Beeren cainiurther embodiments comprising maintaining the

biclegical sample storage davice without refrigeration subsequent to the step of cantacting

Another invention embodiment provides & method of storing one or a piurality of biological

samples, comprising {a) contacting one or a plurality of binlogical samples with a biological

20 sample storage device, said biclogicat sample storage device comprising (i) a lid, {(il) & sample

plate comprising one or a plurality of sampie wells that are capable of containing a bioiogical

sample, wherein one or more of said wells comprises a matrix material that dissolves or

dissociates in a solvent, and (i) at least one radio frequency transponder davice: and {0} drying
one or more of the sampie wells, and thereby storing said biological samples, the method in

25 cerain further embodiments comprising maintaining the biological sample siorage device

without refrigeration subs i { . : . . L . .
L FEg sequent o the steps of contacting and drying, wherein in certain stl

turther embodiments biological activity of the sample subsequent to the step of maintaining Is

substantially the same as biological activity of the sample prior to the siep of contacting, and

wherein in cerlain other stil further embodiments degradation of the biclogical

i
1

6}

samipl
30 decreased relative o degradation of a control biclogical sampie maintainad without refrigeration

in the absence of the matrix material. In certain ralated embodiments the step of contacting



[ [ nbodi nent
cy interface. According to another e ,
tzﬁefirﬁ\q/gﬁ?i gn provides a systemfor processing data regarding the storagﬁ,
organi zation, tracking, retrieval, and analysis of biological sanples, the
system conprising a biological sanple storage device; said sanple stor a?e
device conprising a lid; a sanple plate conprising one or a plura!ltydo t
sampl e wel I's_30that are ca a[gl e of containing a biologicai szlirrpl e, and a
| east one radi o fr esarﬁué‘?ln(:eﬁus{%r HWEPOhder s delices arxonputet mlﬂT@w@ﬂEWSﬁdi}S)/.St em
for receiVvi ngrandottd aBisHl tdip@maat & .r egar gh &%tgcn% %air}rr%l:e%%éstg%ﬁl ﬁlémge\gr ce;
and a radio frequency interface between the sanple devi _ ]
conput er - i nplEAEHTe H SRt amdignm proeiidivhig iacﬂmﬁusﬁﬁtéd@{ﬂmhcﬁm%ﬂtpﬁﬁ\é\%@n t he
i ' i n fur
cmbodi ment 51 e onnar e =8 FRSbh g P S el B Conprro6s acBt ] er
enbodi ments the computer- 5 i npl emBnt ed-ayst g Bt e
architectare having aiwebotif: OMSeEmed M@Einf&@;fﬂrﬁ{prdg{ggggagg%tg {]81}1%66'“‘3"{”%8 > i o
| ient-side application tha contro pe!
fS (rare\(gﬁre’ncs nidn@%&qclﬁb%a,mpgnﬁcr?ﬁp%é% 8 NS OF BIoirain h?‘etraoiar?daoehmsgglt %ntph?a%%m Ie;]n
conprises a Sk bl face Hhetyee Pdi&s@@e%?dis%%&‘a"%?[n an "%Q%?ﬁe <or r ;‘%I,%@ Y 4
anot her rel ated enbodi ment the conput er -i npl énent ed°°sy ofp { and &
2-tier archi®eebures hayibhgoen sExgebomae cevipy, agkam I Ohod-cLd et st§rla%? 9
dat abase seryer. lLn Aan(% her rel ated enbodi nent the co[rpu er-i rrpl enent e
syst em conpri 865 A 95T %? ”%lr(leﬁis?@@f UPE WAV erest am_éjhaaimgeamlie! mﬁf that
appl i cat iton anckpanidatahanhy 8 8HYQL! Lo TR %ﬂ%és‘?”me‘"@a%ipfr%%%cg é{!’f"i%asgﬁ‘diers a
application. In certain further enmbodinents'the client" apj . ' des
conpi | ed appPl'eaEom it groeheee ehbedementwysit, hed mﬁgmtelpgr[ageﬁ 5%5@?"53:'@{) g:nc ale
i i i rali
2 ool o0l colea Al Lol BB AR LOL Rns 0L, B BN aL LY o Dol
sanples, conprising (a) a Il (‘r}a a "6lMat onp oneomea
plurality ofsimaisies wedudssotubat or ariguic 8pabheorofaCORLAL B N8y d kol a‘%ij G2
sanple; and (c) at |east one radio frequency transpo_rlaer evice. I'na
further errbé%i“’ﬁén‘i’h”? He“HFBI6GT Laler sanplieest ot age cehe\megzeor@@a@@r@ts&?f F.'a«,te(rzlla;)sur e
means fors Clegsbbge lheaibd dn@ 0.rbiNGSANRLE plate, and in certain fu
¢ TCFEs e el i eanot her
enbodi ments the closure means conprises a magnetic e other
enbodi nent t47&' Bk Shr dal 's s anpbie! Bbitcages deareeeaWitkl. conprises an airtig
closure joint; and in _another enbodinment the st orage devi ce conpri ses an
airtight closure joint" af ng ™ EACH WEFTE. 7o ditethevetnemoticaents ¢ i;e:red
bi ol ogi cal sempke sheEagapAeYiLeoER 1588822 RINEL] %nﬁalr!%g%%ﬁﬁgwg{ g%%f he
airtight closure joint around each well. 25These and © _
present invént PORCRFIFMBE oSS dpir et oupohraiet @ mengeatambBewok In%\mxnﬁ _
det ai | ed>desgrdpt i.0p a0d;at Laghed draw n?s. Al references disclosed herein
are her ezby i ncor por at ed by r%?pe"r ence in ThePPPEHE et yiad) ief saamesh vas

i ncor por at edopdinyicdeial bynivrality of sample wells that are capable of containing the bioiogical

sample, wherein one or more of said walis comprises the matrix material and wheren the matrix

material dissolves or dissociates in a first soivent, and (i) al least one radio frequency

transpander device; (b) drving one or more of the sampie wells; (¢} maintaining the biclogical

(3]
&N

sample storage device without refrigeration subsequent ¢ the steps of contacting and drying;

and (d) resuspending or redissolving the biviogical sample in a second solvent, and thersfrom

recovering the stored biological sampie, wherein in a certain further embodiment biciogical

aclivity of the sample subseguent to the siep of maintaining is substantially the same as

bloiogicat activity of the sample prior to the siep of contasting, while in & different further

30 embodiment the second sclvert is selestad from (i} & soivent that is the sams as the first

.y



BRI EF DESCRI PTI ON OF THE DRAWNGS Figure 1 is a schematic: diagramof a
sanple plate for dry storage of biological Figure 2 is a schematic di agram
of the air pressure unit and its interlocking 5nodules. Figure, 3 is 2
schematic diagramof the air pressure unit s air channels, Figure 4 is a
schematic diagramof the air pressure unit and its regulation air valve.

Figure 5 is!%wscheﬁalic d”@&gaQ%Pf a portable PCR device to provide
|

reagents 10fOr & samgl&'p = FHIF B iedr s sYehe nagiceradi ralgeanmofdinthe

shi ppi ng sl eewes: ofd @ielirsl sdhiendand GRERERL A Lol AQ am of, the. st acki ng rack.
Figures is a schematic diagram of the sanple storagé sirip wel | plate.
Figure 9 is a schematic diagramof a known radi o-frequency comruni cation

15system i et : L is a schematic diagram of a system
forned i n accordance Jﬁ?ﬁt%ﬁéggﬁﬁﬁé?W%ﬁ%ﬁﬂg"VWE”%P@gﬁﬁﬁ”WﬁvéﬁrPﬁﬁ%%MQ

data regarding the storage, organization, tracking, retrieval, and analysis of biological samples,

5 the system comprising: a biological sample device; a computer-implemented system for
receiving and transmitting data regarding the sample device, and a radic frequency interface
between the sampie device and the computer-implemented  system for providing &
communication link betwsen the computer-implemeniad system and the sample device. in s
further embodiment the computer-implemented system comprises & dats structure for

10 maintaining data regarding the storage, organization, tracking, retrieval, and analysis of
biological samples associated with the sample device. in a related embodiment the radio
frequency Interface comprises a radio frequency interrogator coupled to the computer-
implemented system and at least one fransponder device associated with the sampie devics far
radio frequency communication with the interrogaior.

15 tn another embodiment there is provided = method for processing dats
regarding the storage, organization, tracking, retrieval, and anaiysis of biotogical samples, the
method comprising: providing & sample device for storing one or more biolngical samples;
providing a computer-impiemented system for receiving, storing, and transmiting data
regarding the sample device or the biological sampie or both; providing & radio freguency

20 communication interface batween the sample device and the computer-implemented system,
in g further embodiment the methad comprises generating coniro signais from the computer-
implemented system o cause the radio frequency interface to retrieve date from the sample
device, and in a distinct further embodiment the method comprises generating control signals
by the computer-implemented system to transmit data to the sample device via the radio

25  frequency interface,

According o another embodiment, the invention provides =z system for
processing data regarding the storage, organization, racking, reirieval, and anaivsis of
biclogical samplas, the systam comprising a biclogical sampie slorage device, said sampis
storage device comprising a iid; a sample plate comprising one or a plurality of sample wells

30 that are capabie of contatning a biological sampls; and ai least one radio frequency transnonder
-~ ¥ ; =



Figure 11 is a block diagramof a conputer-inplenented systemarchitecture
formed in accordance wi th anot her aspect of the present invention. 20Figure
12 shows a conputer-inplenmented systemarchitecture in accordance with
certain invention enbodi nents. Figure 13 shows a

conput er-1npl enented system architecture in accordance with certain

invention enpdL MRt Sy impiemeniod o ... Figure 14 shows a gel with PCR
products of Deep Vennl%"i'jl\?lF Pol S/rﬁn“i;rfge“fmﬁré‘eﬁj‘ r'C%’IW?R/I$6|IVWF’@%G%§SM®TQE#16at

anbi ent t enperatuieedDpviandnnasaby deaied, fefei ihek, 60 ;{%P}étg%%ﬁ( D ijg;) or 5
mnutes (D5 ) in the presence of reaction buffer, tenplate, dNTPS dhd
primers. A froZen Storair Dass VEnt T Ysiymeraseu(Bionds: tsederassach@nti ol .

The arrow i ndbeates: $,BenmPER (Rr ogug! «Qfi.expegted, size. ,
Figure 15 shows (A) length of rgﬁ (ndcr?beig C%?a’%é“éthﬁ)emf%?'mFf@ffeff"r@e%wt@'n

30product s afpPreissdeisinneprBiigesDy 6FM enzymers honmgd [E0zeM.and, st ored dry
on a dissol vahl e rggg L‘i%ta%g Qanbnifegnht ,tr_enperr ature; and (B) cycle sequencing
results. Figure 16 Shows H V' prot'8dse kivfstareisalitier cdmpisstrorageciane a

di ssol vabl e raa frégencFinguee:, 3d: shews, &V, PEOL8AS; Lvity after dry storage
on a dissolvable matrix. Figure 18 shows HI 'V prgg‘te@gghgs ‘%%/”i1 VitReEr et dry

storage. Fi gUfé°q8céprovie 320 ewivpertanansiRiiimtion ir atheafd ol drnscskonage on a

di ssol vabl e computer-impiemented system comprises a 2-tier architecture having an Excel macreo program
10 on a cllent side and = databsse server. In anather related embodiment the computer-
implemenied system comprises a 2-fier architecture having a stand-alorie dlient application and
a database server in communication with the dlient application. in certain further embodiments

the client application is g compited application.
in another embodiment, the present inveniion provides = biological sample
1% storage deviee for one or a plurality of biological samples, comprising {a) a lid (b} a sampie
plate comprising one or & pluraiity of sample wells that are capable of containing & biciogical
sampie; and () at least one radio frequency transponder device. in 2 further embodiment the
biological sample storage device comprises a closure means for closing the fid onto the sample
plate, and in certain further embodiments the ciosure means comprises a magnetic closure. In
20 anotner embodiment the biclogical sample storage device which comprises an airtight closure
Joint, and in another embodiment the storage device comprises an airtight closure joint around
each wall. in another embodiment the biotogical sampie storage device comprises a magnstic

ciosurs and an airtight closure joint around each well,

25 These and other aspects of the present invention will becarme apparent upon
reverence o the following datailed description and atiachead drawings. All references disclosed
herein are hereby incorporated by reference in their entirety as ¥ each was incorporated

individualiy.



ma. i Xx. DETAILED DESCRI PTI ON OF THE | NVENTI ON The present
invention relates to a nmulti-conponent system and nethod for the isolation,
purification, preservation, storage, tracking, retrieval, data matching,
nonitoring and/or 10 anal ysis of biol ogical sanples and bi ol ogi cal
materials, mnerals and chem cals as descri bed herein. The invention may be
used for stogage.ef - ! and for storage at anbient tenperature, and
al so may hav%ﬁggg”%6$E¥F2¢%%@%Foﬁ verse biological materials and

sanpl es, such as but i t@e10 «DNA R Lood. urine, other

bi ol ogical fluids (e.g., serum ser ofgli% fl EI;%%@Q %%égorrrg',} PR Pioedica

cer ebr ospi nal® #7144 d, saliva, nucosal secretions of the secretory tissues
and organs, vagi nal secret.i scites fluids, fluids of Inc pleural,
pericardial, peri toneiﬁugéﬁﬁ%gﬁhﬁﬁ 7 SRE Bt R EP Sh BT EH £1Es, ntekiinaand or gan
cul ture neédimgnuiencl udi ng cell or organ conditioned nmedium |avage fl uids
and the like, etc.) buccal swabs, bacteria, viruses, PCR products, cloned
DNA, proteins, cells aft™tis3teenaipfizgihel thhiasbeeivcalit's anmplaes:=. Bi ol ogi cal
sanpl es may t heref or e A4nGlsu W o] e,. bi ops eci men, tissue

expl ant, organ culture, Zoﬁ%ﬁﬁ%tlgggg%ﬁﬁg”g}r mﬁ?\%%@ﬁg?d Er RO cel |
preparation,vag¢- fracti on or derivative thereof or isolated therefrom from
a subject or a biol ogiFlcaaI _sourﬁe. The subj ect or biological source may be a
human or non- human ani fal,” & Primar §2e8r o & artble 8CBeved te proddagapted cel |

l'i ne i nchuditg dambienate. | imted to genetically engineered cell lines that
may contain chronosonally integrated or episomal reconbinant nucleic acid
sequences, i mortal i z&EWEE 1§ 9roetaii fizabire’ tekhipdrignesye. 25somatic cel |l hybrid
cell lines differenti r.differentiatabie cell lines, transforned cell
lines and the like I naégg[gggsi n “(lré‘\e a&‘a?‘ﬁ%fﬁ‘i”sO?‘R? RV hti on thus relates to
the | ongterm storage 6fubical oghaalic defremocal @t Rl.oechem.oal  grterial under
dry conditions, and in E: nmanner ready for i medi ate use after
hydration (e.g., upon FERydratIoffC daganeserione thihdreionsy doveneicabe provi ded
30enbodi fentg:mhi ch i nclude a) the specific dissolvable (or dissociatabie.)
storage matrix, b) preparation and optim zation of the storage matrix with
chemi cal s that i ncrea§igurtheisduyrtabiald dggraf otzhesib-onghernmsbenagesondi ti ons,
Cc) preparat ie%g?qqfenqggt[]gr ent biological materials prior to the drying

process that allow i medrate ‘activity and usability of the materials after

hydration, and d) therpeecess: afcsddaRin by BG,E£QM Logchenm cal. processes
through the use of dry stored biol oagimcal I yngncp'??\[:@p%te@%é)gﬁ%m ﬁzﬁjé%(g““énd

rel ated enb&UTMREAESSHROE P gUatere 23pa% pf ins brvgerativaitrages associ ated with
unrefrigerated dry sterage, i.0 igal s including inproved stabilization
and preservation of bi f(% gg? gg mgaacét{}?%%ﬂf’g/'n}mﬁmﬁwbﬁ B IFCai e eaaipr Esacopere ed

degr adat i on wof cdizolrogrtoakmsamaes during storage at roomtenperature in
dried form (and in pagicglﬁa_r t hrough the use of a protective matrix), and
sinplification of the Broces¥¥s ¥ GrrpFepalEmAgebh ooy ibeut0 sampbesict or
further useuwhycdefucRenohs&indtisnating the need for tinme-consum ng
re-calibration and aliquoting of such sanpl es. The
invention allows for pawtfieant ewcarit Birzgofuact banatd.0nreimdMNA, RNA,

cells, ceall . C onents an t her biological materials, mnerals,

chemi caﬁ?, g‘%’ﬁioﬁ%’g}ggﬁﬂgé’ﬁ% S%éegi£§E%P?%W89r 51 Byrehres aplie B sbehed |ife
sci ences rehated (saopbes miesiidvent Honrdbus & eadi) v, aer.m §s§té {) 5. exanpl e,
the use of one or a plurality of biological materi al's 'and/ or’ |0F’ogi cal
sanmpl es i n PHEper’t BravarmEdofesnoyesc et grersicoFogys pscaceduresy;l. i med wding but
not |imted0.:RCR. p@kggglmygg%g(pg(cg 9. Polynucleotide, polypeptide, or other
bi opol yner) sequenci ng, ol ¢i on"u'(‘:'fj ectide prinmer extension, haplotyping
(e.g., DNA hapl ot ypi nGjuranikhbesty kafi onea@pPiRg:HR-0ne At £1ed, integrated
and easy;.t o- use platform The invention also readily permts, for exanple
and in ° producis’ ampiified using Big Dye™ enzyme stored frozen, and stored dry on a dissclvable

matrix at ambient temperature; and (B) cycle sequancing results.

10



20 certain enbodi nents, the use of one or a plurality of biological sanples
and/ or biological materials for the performance of protein crystall ography,
in other enbodinments there is provided a platformfor use, testing or
detection (including diagnostic applications) of an anti body or small

nol ecul e (whether naturally occurring or- artificial) or other biological

nol ecul e, for exanpl e,Fia%mpTrﬁQEeimn .,pol ypepti de, peptide, am no acid, or
derivative thereof: a 19pi d° 51y PREEES 95216t 2HohevFiokes oor diderbvat | ve

t hereof ; a carbohydrate, saccharide or the |ike or derivative thereof, a
nucl ei ¢ acid, nucleotide, nucleoside, purine, pyrimdine or related

nol ecul e, or derivati V& {theresfs ioprokehes ddike aierdanotden :Riohagdi-6al,.

nol ecul e that is a const,.t . a_ bi ol ogi cal _sanple. The Bic:dm Mai

Sami e St or aoe Device 'I%tﬁ% %i%g%%gln\égﬁegéi% Y G RgE#evi ce ("storage

devi ce") 6f the presefitgurehie shavem. aliouhs 2t Q3R0UL, 25 i.n. hei ght, about
80 mmto about, 200 mMmin | ength, and about 60 n’??llﬁt ;&L}a%%?f{ppfggjlsﬁ?ﬁggﬁ wi dt h
Pref erably, r'Fﬁ"é”"storage devi ce has a height of about 3 mmto about 15 mMm a
| engt h of about 100 nmto about 140 mm and a width of about 60 nmto about
100 mm The storage device may be nmade out of colorful polypropyl ene and
may hold 5 BsTAEmPERSRIGC88E THESRGrRoRDr e sanpl e deposit wel |s. Each

st orage devi ce has itsrhé)vvg tight ,,seail i ngChHO, The storage device may be
manuf act ured by i nj ecti on ol diH "dAGSE dh? Beliradernen sewven pidoahorion e

mul tipl e pi es&sion, purification, preservation, skdiadar ; ; | rents and as descri bed
herein, the biol ogical .saprrpl e storage g%g;ﬁ%g%@gﬁég% ?qgtﬁ?%mf’?ﬂ””%aé‘d/% a
system foF pBkes s Hdsangimeled apdh bivheital comprkseseas 100 badi@if L-eauensy
interface betweentth Qr devi.ce and a conputer-inpl emented system for
recei ving, ?ﬁ?nékaﬁ‘a%‘?‘ 't%%gtr)les rgf%etd t‘?fn%‘”a%% 4 O REE 20drfaystpase ali aviisot t he
storage deviteepamidt.oanct dsd hey oB&: 0fc MRIe: RioAl-O G CRkS MRS GoRLal ne

therein. Accordi n%%%o certain rel ated enbodi nents, therefore, the

bi ol ogi cal SARPFe “PGF G BV & REnH seigodapriteesst bohgca adiOekr eguency
transponder @deviGeidias,H8salihed. herein, i.ch may be an integral conponent
of the 15 storage device %n%/ or ma;’?/m 'eﬁucyia:‘]ﬁ%{)‘?%dn%(gsagFlecferti?r@r‘?T BFrewRt eri or
surface Of therestor ageerdeviwel saueiotd. omabdsynors, abternatd vely 1he.slor age
device may heg, Qgerapgtg&mjm%paenl eg,m and/ or may optionally contain one or nore
fields for coding ual g non-aFasdHia" fir Kar D anan cdhe/ orumaiyciaiptioonal | y
include an iongenicab@dndanddiiNg=pEOHOEOLN: Fhe:PI3St,l terial of the sanple
pl ate may be about 1/10 of a mmto aborfjt 2 't aidéj%avfamrfag’ﬁstﬁﬁciega’h"é(%ﬁes'
instantly, ang F?nguﬁté,effﬂﬂpfégi\lé,tpaqﬂinqjlge}rp@n@_mgu@, 20HQ0 Gological sampies. Biological 1€
sanpl e pl at e,698! @hNs.0l.diNng. ar or wells with a footprint that is
preferably rguﬁd in shape bclr}fg %gﬁé§f3§ﬂ63 '%%O%S&Lfﬁ?cé’?e”r%Séfea‘?fﬁiﬁpia?rga’myffl@ﬁg, O
of any ottherobapduid The bobt okt wepafiol, Berwel] $ 1680:08 fd.al i soni cal
cylindrical t%rrmf’r%upd in shape or of any other shape. The ec?ges of the wells
can be of cyliAdrT CAT 2 CYRT CaP PHIPT6R (feF s hAe s oReo riinvyerl Ofc2Bawet ks can
be as | ow asudaMelnbn-pefarSAMR & shhat el y as several thousand. Most
preferably there are about 96 {0 %%o%t Lg‘g%%\%%%a?‘@&‘gf@ TP HOUHRS AR e
plate. The $&@ifs & swekicslvceanvirabied chielmspl intt Bt CorgHiOURST Ofombiy fiegdld & Wel I's
that can be fit 1nig the standard san‘gl e plate described here. The wells
are arranged on the plates FR°ris SISt hETraizes onitthorgzane| b5 lore T ow
cont ai ns2:8 wehdis .celAibni GEInaS REGlntasdt Hatraf-he Sam late can be a tray
that accepts a 30nunmber of individual sanple sii de“ﬁ{ﬁegvi'aﬁﬁmg”\?acre?&rﬁs
plurality of"wef('§: Each slide fits into the tray

In certain e ‘ s, the | i i ‘
ertaln embodiments, the invention thus relates to the longterm storage of

. : . o y o .
bioiogical, chemical and biochemical material under ary conditions, and in & manner readyv far

immediate uss after hydration {e.g., upan rehydration). As described herain, there are provided

" . e e ) o
3G embodimenis which includs 2} the Specitic dissolvable {or dissociatabis) siorage matrix, b)



and allows for the storage of a varied nunber of webs in a single plate.
The | ower surface of the wells is thin, preferably with a thickness of
about 1110 of a mmto about 2rnm It is contenpl ated that
the present invention will be of major value in high throughput screening;
Le., in automated testing or screening of a |arge nunber of biological 5
sanples. It has particular value, for exanple, in screening synthetic or
natural pr odﬁé? 'ﬁif%?rjlaornl;}léfg‘zﬂ‘ng? 38t FUR C BRPO Ui TRE TEbpareEvs adilimet hods
of the present ibraventioed: aseibheteheps amenabtet 9.aytomated.
cost-effective high throughput biol ogical sanpl A tgst'Fn%%ia%rpﬁ’ar €cfeeni ng
and have | rMmBdTabE-aphricat MediEn aaiviyy oudispriige tof mpharnaeeyiteal aduug
devel opment pEogralB.: iRl &f er odi ment _of the invention, the wells
are organi zed iq%[c 10 arrﬁﬁi) tg'ﬁ’Bt hr g’ﬁ%%%ﬁ%%%a? ent ig- 1 8PHEL S Y&h “hgmasmsl wel |
pl ate for fat hiolesicat heive regulear thwesedbnensbeaadm@eiFdys SUCH @S, &, 5@?' or
384-wel | format. For hi gh thr ourgh]put screening the format is therefore
preferably afenabl e TEAGE ofdt iD= €vprieRet rediobbions examlceimpthat  an
aut omat ed appasiakids aA Qe daRIACEALHEA0 i BRLAS Qughput  screening
enbodi ments of the present i nvention is JrilderOéi%égagg}he?*rrdﬁm%#”eé”aga‘f?ﬁﬂ‘t er or
ot her progr afPtediiaesageint Fainb etoraoT hieodrd camtoradlrk er dred ot OnkiiMUPUSLY iR t or
the results ach .of the process, and can automatically alter the
testing par a@% 5% ?Tna ?J:eogag%jﬁs”ém% Efnﬁosg?ﬁ’ﬁ%ag?ﬂ pithe processes for preparing Mypiceal |y,
and in_cept aiamppt ef ennedsenpediaRni-sisHahoas. hal B gh LRy %g;hﬁu%glibga%o‘%g
screeni ng, candi date agents are provided as "libraries" or collections of
conpounds, cOWFEEFYPEhchIeMsFecul es. Such mol ecul es typical Iy incl ude
conpounds known in the,art..as, a0 ¢ l.L_.mol ecul es” and havi ng nol ecul ar
wei ghts | ess than 105 dalntecr)lns,E:]}g)\gseT girqggfa)ymll ECSCPHRAPER gaPY o aseisst i | |
mor e pr ef er atsliyer| @gsotehanent 08haalidionsl CangdiedateerdeRhsy i they Jay e

provi ded as d:rggnﬁ%efrs og_ a conbinatorial |ibrary, which preferably I ncl udes
synthetic agénts 'PrepafeEcaeeBrarng ol a sppirrardasy winofsr etiet ieveniianetdus

chem cal 15 eacidippSmRefhf SLARE thdl:sd R AL LT 88641 On vessel s, which may
be provided as wells in a storage “devi ceDaccngroizlklgg(ﬁ%&ta!om%ﬁrgﬁﬁf@g‘ewmg‘cai

di scl osur e. PP CRRAPIEI MR B osesta bidasg pooedseundsudmibube: phepas edx

enpl oyi ng ong or I of solid-phase synthesis, recorded random mi X

met hodol ogi esopail&lrag?%@b‘{rmdyéﬁg?oggecE gépﬁpts%l’ PO CART UEsertraEnp elarecieatiqgi ven
constituent ot baceablhypstnaerge. anpgl nihabbhy 2 Petm ,gggn gqn @p@dtlml I

conbi nations_of reaction conditions. The resulting products conprise a
library that™EEA* D STEREEREH PEHT ToWed Pipnicrerat ieadly sehectiironaand 28y At hesi s
procedur 85, SHEH eASoRSKNINElLC30. conbinatorial Library of peptides (see
e.g., PCT/US91/08694 and PO | u591? Ozc?agg’;"&%’ﬁt} 8% 18?9%52&6’8@1’% F?fﬁ%’ Ypgtanay

i ncl ude snmlTetrgldeuliesedsmproviidedahergidlofs@e enMbiner RhGTANE94/4Q3542,  EP
0774464, U. %T V11-'%19{]79”8 ¥ %5 fg' S. 53 789,172, U. S. 5,751,629). Those having
ordinary skif1"%Fh “t Ha"5h ' 1°F ZpHFeti e thircus ngi daspesic asiortonentt of such
librari es mayuhey pr-epanec.@qerud nauLe, £siARld-shed Rr ogedures using storage
devi ces as described herein, and/ or t l(eR}st edrﬂg;sirng#%g\% %g%r%gg? 1"%‘15?%8%%

accor di ng t oUtHE R ESENRN, @b g s urEsticsFeninexanplk eervaRBRerS:: afipia i rary of
test Scogpoupds £an, be adm nistered t lurality of biological sanples in
each of a plural ||E”t‘ gr %ﬁvﬁéﬁné%?haga@%}%ﬁﬁag’ gatcfi’?aﬁafeord@?/i"@é’f fytatyg éegest & hi gh
t hroughput sorieenkingnatebay. asciqeovideds NekRidhe or retated molecuie. or KOS NI TS may
accommodat e a biol ogi cal sanple or a biological materi al in the form of

ei ther |iqui@Or oo siet 8P4 bEPOBbIRIecSoInEds metretivernEiteicioaksl ssuph as but
not limted to

The Biolodlcal Samnle Storags Device

The biological sample storage device ("storage device”} of the present

30 invention s comprised of a sample plate and a lic. The dimensions of the storage davice may

i
[a



onge-like naterial, silica, silica powder, silica filter paper,
zligsglrobegt powder, or filter paper or other matrix materials as described
herein can be added to the wells and will allow the introduction of
bi ol ogi cal materials, according to non-limting theory, by absorption,
adsorption, specific O non-specific binding or o]E her rrechalnl rs]'[n ng/ o
by LG Sdonvol viing farmation of non-coval e r .
coval ont chers ol bonde and o 4 el Ber Bl “LeBoerae 98 5 Phrbreet i ons
such as hydrophdbir andhor shydrophiil Fecriatigracti@pscqhydrooen.bond . . |
formation, electrostatic interactions, and the like. The matrix materia
may be int egFated i'n tHe PrEauE ePen§t E’iﬁ‘é%b%’f‘Wms@rmlvedtpbmbeummtn—f ;)rr
attached through adhes! e RLerastions-redded L1t Ls uel Ls, or | ate
introduced into the wells prior to, concomtant wth, o] -
i nt r oduct P orfséfap Ao Ptnbdie chinokognoaliesanpkias aam@or%?iqu@ e gggggdh_s. e
i : straight 20 or may contain protruding e
ot he b B e o
Wi thin the wekbscanr tthnemiewidcbout adhesive interactions. Liquid storage nmay
be achi eved through reverse conical shape of the vvel I's with a-small opening
on the surface of the"hOEEEH pratdd sty éWéIES(-'Pﬁ@@imicbadzreis}haxp.eb(;mdtda{ E@ﬁ;&% '?hte?e
oo N o . . A
A L S R e Sl e oS
flat or have protrusions that fit 1nt e\ e "o _ e
plate. The Ik tavderchetsanpbeeveph ateicchaseied _Earhtﬁzf c&nfyu@l‘i%le_%%!-h%%l L%ﬁengﬁoéusﬁi o
te _and the lid, or provide an airtight c osure j oint |
o Gompr casi B R &7 FHel P E may G her pisen oo oupdates |
peri meter ofind hee sanpbe Phahi@ apdpbd doRbind! Cd?%ﬁ?gneaﬁé‘m%}n”g!oeﬁ%m% J_r%%ie ! y
be attached to the sanple plate or to the Rd. referab_§, t i_0| S
| ocated in @30T dergiraetde biyicbhe shindieusirag: avicadhesisve :MBLLIdralagdAN
airtight fit; JAenachieved by i r%slgerti ne tr}]{ehprotbrus‘ltonsF fromthe I'id as a
precision sea i}%tbnﬁe sanpi e piesafedv(?éﬁ which may be an integral coThenasagftee plhate
may be cohneot=d dtacetdnaict indy bhemughe an hlité}@eos5¥>§e¥rigrn§uﬁg&céttr?%stg*?%\%ggficqf the
sides of the storage unit, but it may also be |ocated on the opf)osue
si des. The ﬁ‘idfsi.'@%*a'wﬁﬁ%ﬁ%\f@&hé\%ﬁ%@@@ﬁﬁ%«e aRdbabdroms label, epening a@“‘f’"‘am glm ng
: } i rial,
of the storaggaMbid e nTJPQﬁQ@SV#o%dEBmPE nQnrm;Qr%’s“a%%grdagUet H%% gdg%tngatg Soggong“y
whereas the type of plastic can be determne be n N ]
appl i cat i on.incFHeahimgyesChariinngescal Towpkeitc RV ElheOfambR&idd feaf £OM LNe
sanpl e plate , The closure of the lid and t.he__sarrpze _pI ate
for the |ong-t&f MMt Brkgd 20?“*”5??"31' BYISTEP "FRASEDEI avaly hpw resataraim ipatefier r ed
enbodi ment s tbecachi eved t hrough magneti ¢ adhesi on, although other nmeans for
closing the lid onto the plate may al so be enpl oyed
The sample plate contains holding arsas or walis with a footprint that is

preferabty round in shape but can also be square, rectanguiar, oblong, cr of any other shape.

The bottom porticn of the wells can be fiat, conical cylindrical or round in shape or of any other

shape, The edgses of the wells can be of cvlindrical, conical or other shiape. The number of

25 wells can be as low as 1 wel per sampie piate and as many as several thousand. Most

preferably there are about 86 {0 about 384 wells located in the sample plate. The sample welis

can alse be split into groups of 1, 4, and 8 waiis that can be fit inte the stapdard sample plate

described here. The wells are arranged on the piates in rows. For the plates with 96 walls one

row contans 8 wetle. A unloue aspect i= that the sample plate can be & fray that accepts &

30 number of individual sampie slides having a varied plurality of wells. Each slide fits into the tray



10 according to other enbodi ments contenpl ated according to the present

di scl osure, including, as non-limting exanples, snaps, seals, adhesives,
hooks- and- | oops, threading cl osures, solenoids, frustroconical closures,
bayonets, pinch closures, clasps, and the |ike, or other closure neans The
sanple plate and the lid of the storage unit thus, in preferred enbodi nent,
contain nmagnets that may be in the formof a magnetic sheet or in the form
of small nmagRE&Eos18" tl’”%gﬁia@%low thehheersamplser plsatie pand i <L he. st orage
devi ce. The mmgbetdGiraldLastion een. the ple plate and lid is strong
enough to allow the tiaégr;ht Qés\f’e\!gtilg?I 0{88{"}%\% g‘tag?‘éfdz%g]lpéf“@ ‘pakouhétmso strong as to
prevent easy of openi figs corletuikist inaginer pdef-onwbng. ofy the: sanple pl ate when
the lid is otrg%g%%m The magnetic closure may be used to attach o *hér'evi ces
to the storage unit that aft SWE"YRESPREEEsEingeofc bi olzagirmabenmti@idoal prior
to deposi ti ofarioRt O bEask@5a80: Whiskarm Ji0e netic attraction of the
storage unit_may be used to attacﬁkﬁr?]%”’g?gggé&gngcfévp%@ °t Gl Ed dri-oneerisdevi ces
bel ow the uniPt 2*'ThéThagifet i Smarserethe aoonneiedss ng reshani 5,08, the.basic unit
to other deviges,or, %D@o}n%bd costefiective The storage device preferably
conprises at |east one identificatt ol dhd reta stdrege strae suchy as dagr adi o
frequency tramrspondes deviiceeob:"Roidadn, inf 9rUse.as. part. of a radio 25
frequency co%ani cation interface between themgelfbolr%1 I ca p?ﬁﬂ?ﬂeﬁmi‘& otage
device and tHhe THRPUT BTl 8 rEsiEetesettons odes erided therel fe ofRht-ai in
enbodi nents <eant enpl ' sclaBG I a pluraljty of RF tags within or on
the storage degi ce. 9‘?’%}% Sgteo!(ra'lz]aggﬁ é\}slg%é aﬁaayg81w§b),p}g§c@8?%i figolew reeutdr divm

embodi ment s, drewnprd seawissdiads ¥ egwgni s onpRELS. FHhe dif t wells, may,
for instance, he, ed Dg marked through the engr a\ﬁuﬁﬁ&;@ “Runtefs and

unber ed . an ‘
letters onto the grb“sr%(r}rrﬁlpéﬁ%f’ t E"UFOt e GG EEpl | batréfaredofor axprdidtiangs
process. Optauomalel yappabiud @ASk: QREHLAE R sanple plate may have a
bar code attached or engraved on i;s'gsurfé%tet&gufgﬂ%u‘lgfrﬁe ¢ PRYCEIGagene
devi ce may REVE"aHedicRE ¥6p” e icetrenof rotespiandyr @&mﬂéémﬁgbi@wntr%fia?dﬂﬂy
addi tiongst hguppeL, surk of the jiid may al so have a barcode, duplicating
the barcode of the aSanﬁ‘f’@ggi‘yatmé’f"Qb}@Ei rﬁﬁfj%o‘ﬂfi " Aldrows teoprotdse, ami qere
i denti fi cat isenmefcattyhaerihcobagh sakddiah e5d-ahsand fOL, Lhe association of the
sanple plate and the lLid. Miltiple RF tags and/or multiple barcoding sites
may provide a securityrebhai SifritH eeseragdrrebotimbhesani Aamt iif galbon/ dat a
st orage devisegsschegpies~aetached, ..d 2d or, ot herwi se unreadabl e The Dry
Storage Device " o Tﬁe%ﬁry “‘gtaosr agE eV edesignan’ egsploiat i on of
the stor age SHBRASERSER b Dodh imoietiteStybiBME M0 cohl,Gh (GQIL AlDs, [ T eat ed
. . . b S all 885
matri x ngferd.al, Wfogru}yssgn S .2 dry Uzgitrora e matrix material 10 such as *out not
linited to sponge-Tike matert " &y MPERS e5s|thand O peieter presisbiycas frish tier
paper, absorbent apowderors QR4 1 WOBkLy 40P RELL,.. P ter or filter paper,
and also including a matrix material that i g%’ofg\?}e@%ﬁ “HSSHEiAt ey s
B bt ool R gl o Dol Ak B
B di ‘ o , ood, 1 , ;
viruses, chem cal ({::(O)rnp%und@ﬁfiv&hyoef”ﬁg‘?zerﬁﬁqeﬁrc PTIGA Eeeliepy panigmow irax blivkitebral |y
produced), pledmvidebDNACDNA tErageRdSwaRlid sianucheotides, peptides,
fi uorogeni ¢ substr %t es, genomic DNA, PCR 6r oduct‘s,&%l“oarcféjr "ﬁl\‘lﬁ%epq“i??réi ns,
RNA. , nifier &F'8°°0F CReHPCAF <2 oA &@nGprmicelten) rembodisrentisyidesikverhzom t he
surpri sing ebs@iYakt afnhhal ;Shabl &l gngzterm dry storage of biol ogical
sanpl es or biol ogi cal naterials may %ﬁquﬁ%eé O@%‘)Q\ll\ﬁt ASUtECe dder fegaiioatsPdn when
such sanpl e§°Brapatier pais zagier| cadednont sacasuiiakhbe FaLE %: URLELLal such
as those deggyi hed herein, includi ng a di ssol vabl e (or N '

Oné of reaction ¢ tio T t e : i
ine resulting products comprise a library that can

be ad § A by imeabioe " o o
& screenac Tollowed by iterative selection and synthesis procedures, such as o syrihetic

30 combinatorial library of peptides (see e.g., PCT/US01/08604 and PCT/USY1/046686) or other

compositions that may include small molecules as provided herein (see e.¢., PCT/USS4/08547
1 i B4, P Py £



20 di ssociabie) matrix material. Accordingly, the present invention
provi des devices for stable, long-termdry storage of biological sanples at
comon i ndoor anbient roomtenperatures (e.g., typically 20-27C but varying
as a function of geography, season and physical plant from about 15-19C to
about 28-32C) for use in the sanple data processing nethods and systens
described herein. = . In preferred enbodi nents that enploy the
dry storage devi'¢¥5 st @5PFadihg el tss isrvsdeye)s tiosagayind ORnexanm) e,
whereby a |i guig g Btk $,,8b50r bed b adsorbed to or otherw se entrapped
by the matrix mat eﬁggieggthiﬁ fpﬁ'g&rp@a &’t°%r¥mﬁi”b%cﬁ‘ﬁb“0fﬁ5‘e? F8ePe ey deeordieadi | y
di scerni bl e ipeigpreonocotreasiy sodisiogges dot@M: the, BLL X JRLSLi Al and
whi ch may i n_cert, (;dr) ot her enbodi nents be a di ssol vabl e matriXx mat &rfal or
a di ssoci abl & A% “Haf B QI Hee s e dFpedkeg0behenisrdurs ingyry GReaf t er
bei ng contactethowidt Rat be SaRRLL.LO RLRVLde dry. storage. Related preferred
embodi nents thus invol ve the ise tgf %lngér(rﬁ%{j(g “ﬁyﬁcag%amﬁ Vit BE" &5 % destvidhed
herein that ¢8fpriPsemae prace xievet or el awhingh thisuapableeniof argaeras%&(d@@e of a
bi ol ogi cal sanple or a biological material without refrigeration, for
exanpl e, at anbient roomtenperature. In certain related enbodi ments a
drying step may be perhenardnd/cehieet:l.0ading, the_ sanpl e ontqg the
matrix 5 material for dry storage, for (e}%g’rgglgesgﬁﬁkgi ?Eﬁ’%féﬁa?m qiﬂt?‘ﬁg at
el evat ed t en&Y 8t YFE '8¢ BY Y Wtaydll ditepii Zatid oRtriefmesoblvent at BrQsgh.@Xposur e
of the sampl eh Ty £rlal 1o reduced atnospheric pressure
i yophi | i zati g)n %?Qiﬁﬁgﬁg ’vézg%?jgﬁ% 3{0\9/?%19&@%{%@6 ?pe(Jra%foéDeﬁt EEET & Hi¢ronst peam of
a compat i bl ectasnaichaasinit tegerd FEnen sapk esoas 8 PL eI apl VS Qred dry

0 e

under conditj that stabilize the sanple, Le., little or n et ectabl

n - H H H H . £ e
(e.g., with s %??T"é’? A A YRT PP aRTaTiIne 1B gdigTiad dtsounbiomsunide sidsabloe,

cheni cal or physi @alrandif Leatd on.el Lhe

1858 occurs, gccording to
criteria that will vary as a factor of the naJt%traén%%nt't%é‘%%lﬁiﬂg‘:‘e*”B@Y‘Wg
stored and tREPI ¥nopfovalyt eventobent amtrlchiaont0athasBeR:ng Skiddw n the

rel evant 4artiyieracions suct rtain enbodi ments provide conpositions and
met hods for Storing Cinoﬁsoraid%jgfmbﬁa?ng’rof VORI GHPrEStopNAY o pdea sivindl FaDNAor, DNA
fragnents, RMNAroditc QomseeolideSie Priet @RS aels DEpt | f,i uorogeni c
substances, cells, viruses, chenical conpounds, rTe‘fc. 3“%%%‘”#&‘( ?rlggjch"&rrpri sed
of a materidl “Fhat "HiSEE vES B dirssoed Aty sdresvesiokients thadgal hewe
conpl et e recRVerYiRF nsidasiant kal ver e.g., recovery of at |east 50
percent, preferably at | east 60 ngsféég)n?}; goﬁlgjcf”é‘gBtr‘@Pe?‘ébq’sﬁq‘é’ﬂ* tp &g guctRp
percent, nor® °pT Eferalitiyoiat sahreas triBhepemeentes. and hyRicaldy kM RLe,
preferr egoenggq'gai%rrg{%ig %:; | east 85 g}er cent, nore preferably at” I'east 90
percent, more S0 preferanisc®es | Sxbydusedses aetn cotinl 4mwsmenipredierabl v
great er tham#a 98ro0kitrGhPeLEeRt) or Witnd N8 AL, anple material after
hydration, rehydration O other sol vent r ecoinegﬁtéfaﬁg?ngh “5H 9 SHEPSE ARRYIvE.  For
exanpl e, a JFYSEHVABPR NEET PovicAEale’ Grpald eitrof shiongnisalauhi 4 zedsip a
sui tabl e solyent ,that, ¢a sel ected based on the properties of the matrix
material and/ or of the esgrrsrgl%%m&'e%eaﬁ%f“’rqu“@ﬁ Phéayrarittie tie areinet hedobrogy bei ng
enpl oyed andesrtiena manner that permts recovery of one or 25 nore desired
structurgl or functional properties of the sanple (e.g., biological
activityy Similarly, HdEREREHeAPDIEE rohsionathet ikinwaterdiabs hBdbtom
di ssoci at e isBmae SOLYVERALicARL:TRY nyDULe REGD N0, beconme ful ly sol ubillzed,
such that a di spersion, | susgensg?%“h%” t‘églﬁﬁ’“oeftp“,r“br%ﬁg,“ seEET oidpefemple PedErap, or
the |ike mayeyé. shtoaicnedariont dosure joint or = cushiod & c6@bLaIR PfeLNese . and..[ el at ed
enbodi ment st he f[gge%tarsuol hent which is used to 30i ntroduce thé matrix
material and/or "t Re BiGl By EAr BHE et BT PRl Bidgioc alousemmpt engt opage

The joint may be attached o the sample plate or o the iid, Freferably, the ioint is located in =

30 rim, or glued to the Hid usi hest i iriight fi f
a i using an adhesive material. An airtight fit may be achieved by inserting

the protrusions from the id as a precision seal into the sample plate wells



device prior to a drying step for dry sanple storage nmay be the sanme as the
second solvent that is subsequently used to hydrate, rehydrate,
reconstitute or resuspend the dried sanple/matrix conbi nation, and in other
enbodi ments the second solvent may be different fromthe first. Criteria

for selection of a suitable solvent for dissolving or dissociating the
matrix material and/or, the bi ql,ogri cgl sanple will be known to those

familiar with the rel evant art-baged; “For-gk@npt & hew s physicechentcal
properties ofr trhef pasibcul at soRES Uk BBE ehlakisand, sanpl e, bei ng used, and on
the structurgl or functional properties (1e?gfq, %fogact?’\e}ﬁ vy PREL™ e
desirably ret'5i'HEa “Yiringe droytrds erhgevant sabsequenting econ sihiabditd:ORy. as

wel | as on other Lass 0L L Ea 0 s ibility with other storage device
materials, or Ii aru?d ‘hangl{ i %Lgt"e"ci%fa%% fisl, ”s‘"%ﬁ%?jr,‘e W35 ylasisepy entssermays be

sel ect ed, °f otePkmistiancezribased TR e os hy&nlio P &t ¥ i Polak i zabi lity (SPP)
scal e val ue D%S[L ng the systemof 10 Catalan et al. O(e.Gg., ’1@%’?,%115’%%%’%5 Ann.
241; see al so Catal an, 2001 In: Handbook of Solvents, VWypych (Ed.), Andrew
Publ ., NY, and referengesicald &d 4{hgr 8l,0. ageording to which, for exanple,
water has a SPP val ue of 0.962, toluene & SFEP Gafug o Y1685, Samer of

2- propanol &Sppay ARaE ofay0in848zinMethods chocdidetenaiahiag: the,SPR.yalue of a
soi vent baseg. qr nULﬁhr&?‘i alet mea§urgment s of the 2-N,N-dimet h
y1-7-nitrofluorener 2-11UST o- 7 hi tr 615 o8 e Picobe/rlzielBahekmmoraphiopai r have
been desc?i bedor{iGabatrans@bodatents bBRB iz Ve S, W I desired SPP val ues
(whether as pure singl e-conponent sol vents o gztg%eo?\%séeﬁttd‘%oﬁ‘frﬁ'r'%%“dﬁﬁf t Wo,
three, four r"HofENS GFy@Mss; S Py 88t .v etitesimiss Ciobistant-WoSe @rreRiirg. siesGRAf r ey
1972 Chem Teehhef +2si389)k-03 op.the sol ubility properties of a
particular matrix TRt ef | aGIa %%%gﬁégg?yéa“ 'l ‘t_ilmlgd% Fi erbyeng Hess é<hav iy
fam|iarity o ehe. dn sdnplai@wact iné heornshaide Wl 86 9SHLE.20A5Gordi ng to
non-limti ngogtggoragﬁ +~tt e dissolvabl e or dissociable matrix nmaterial "may
therefore be"a pOIYHEr "SHUCEUT Bt HRt O ahyaongicrehery orin MatioinXor sel @ages a
three di mensicaralvitspaseanid sh-akd gvs (i 9L.0qi cal terial of the biological
sanpl e to associate with the matrix. The QI sgg}gfsev'abe “GYnFEETET BBV mat r i X
mat eri al may*bEHS Wt iiiﬁtsrsé"dlﬂﬁc@msgf\atbialiicimzihélggrag&mbfsmséﬂ&%%atéé\!tTn§i and
buffers under. r%%%ﬁé;ﬁk d.. (8.4, dried or substantially solvent-free)
conditions. The 25 matrix also Al CoWE Py SsHyTist weit seopicpliann oteer
paranet ers fsoroeopt iTmnagieyt BgsmNfapbOnage, £00dLLL o5 W conprise one
or a plurali q}if of detectable indicators as prov%égga%“éﬁ%ﬁeg%é%ﬁggéa‘

col or - based a@ 5i RUPLEEEPS CAREIosEs nbstaial peor tndiceatiorn sio ha wesdain, pref erred
enbodi Ment s Bl ELXn BBHELLAL. GAMAL 56500} Yyvinyl al cohol (PVA), a

di ssol vable matrix naterial . gadtoral fgfgusteg?%éf'af'é%ﬁ BiHereeitipdidient's, the
di ssol vabl e “eosivesotiahl. eTvatadXisMEL ek icahntmRY rRe-ABY, SHL bakl g WBLer i al
havi ng t he gqu&?%i bl.e characteristics for storing a particular type of

bi ol ogi cal sanp e "' a manner that satisfactoril y preserves the desired

structural and/or funcki@Rde PLRPSFEES, salid.characteristics including the
ability to dry in a manner t hat f%rmsr a nat lplgei a\i\n?aﬁior?“f%gmicﬁ‘t@éragq Feds of

whi ch the bF6I8gIF€aI " b P&t emugfoy rmtsprreist ceateodrpOsi e tke AN B 59410
I ncludi ngs appLRRY! Bhhufiiie MiertBe Genell RLOGLCAl buffer) compatibility

ciogical sample siorage davice and the

computer-mplemented systems described herein. Certain embodiments contemplats inclusion

of & plurgiity of RF tags within or on the storags device. The storage device may also

according o certain embodimente, comprise visual recognition parts. The different wells may

PR, _ N . .
for instance, be numbered and marked ihrough the engraving of numbers and ietters onio the

U i o . . -
30 sample plate or through application of & prinung process, Optionally, at Isast one side of the

sample plate may have 2 barcode attached or engraved on its surface. The iid of the storage
. o i
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5 further including an ability to be redissolved or resuspended subsequent
to dry storage in a nmanner whereby the matri x nol ecules do not interfere
with one or nore biological activities of interest in the sanple.
Additional non-limting exanples of a matrix material that dissolves O

di ssociates in a solvent include polyethylene glycol, agarose

pol y- N-vi nyl acet am de ol yvinyi pyrrolidone, poly(4-vinylpyridine),

pol yphenyl ene”%%(i e, ‘a}jeevré?'éf BY V”%‘“‘d@??iaﬁﬂéﬁ‘m‘i"@* dery ki dewddition, the upper

pol ynmet hacr ykates oftd 00230 LS (8- Ju i DY KE L al ., 2003 JACS 125: 1156;
Mtchel | et at., 2002 Macromol ecul es 35:“33?%&&j BagEnice 200 e TRENFB 108 |

pol yl acti de, “FERANSAETVGI 'y dls dnites '@@fp’imayweof,thehycddxméﬁ/rﬂ@érﬁ%ﬁYér%eeas&%?,%ryo@”er :
cal ci um pect ipat.g e gbégrag\é%ger@pwﬁm &{}yl cel l ul ose acetate succinate (e.g.,
Langer, 1990 Science 249: 1527: {afi§er, “1089$ AceEantarceenicResy vrovids o

26: 537-542) , sdveffamieehagiuh fratse Prot 80QLGaRA¥al uroni ¢ acid, glucuronic 15
acid (e.g., Kirn-Safran et al., 2004 Birt h Def ectO%gRg”sv.'Cng%@%rff‘rWWday
72: 69-88), t It OGO FEIAI -1 eREFEr mi nal  hepari n- bi ndi ng domain (e.g., Elzie
et al., 2004 M. J. Biochem Cell Biol. 36:1090; Pavlov et al., 2004 Birth
Defects Res. C, Enbryo Today 72:12-24), fibronectin (e.g.,

W er zbi cka- PRIaEBMEstEce Bevial ., 2003 J Cel |l Sc!, 116(Pt 16):3269-76), a
pepti de/ wat er - sol ubl eT@(e)I ymeri c modifier conjugate (e.g., Yamanoto et al.,
2002 Cud Drug 20Target's® 3(2)¥F55249) sanepiespt idemsiongcalbagenstnagment s

i ncl udi ng baseneationBmdhaRRa6s il mdSPmRERL FJes. (e.g Ortega et al., 2002 J
Cel | Scl!. 115éPt 22) . 4201- 14) . meBmBERY '“’g%ii %i’e? Aoy GLOETR A TAIFC AL of S
i ncl ude ¢BnpBsT Bheotimid (petongetiicd ebrectl Bis, (sBoghowa §ilka Shabi st iagé%%bem
signifi canc_epot;ﬁ@é@gdttgg_%g,r %na‘pdpygsqgr_rgﬁgtie control, as will be know to the

skilled artisan) or simlar detern NatT SRPDf 2rdimpodestudion abhapananeter t hat

directly reldtsesesto daseandiat i0Rribed 2orefl RE ©8S10rP ,_i.nduction
activation, inhibition, regulation, dynam cése{rgtrg{%%éa Eé'q(égt’cé sample or @

cont ami nat i oft, “deéglafat'i 61fofs B¥ihet it vib tyooor siammiat iaBAakinQks, StEMELUT al
change in 2 binpdpgl GaLnsa0RLL, ol i hut not limted to altered
enzymatic_(including prot eolaﬁﬁ/\{[i} c g’ﬁ]ggj?gggﬁgﬁéf"@gﬁ'?@i EFEmit @NpilPEt mopents,

met abol i &5 CAEABBIFIES:, birfidientorogatiadupbiiates, @hbesiri scr GRATQN rIPortwe,iadOEF@ » Of

ot her bi ocgﬁﬁggﬁalR r b”imgéawhxsi cal actjvity in the bi ol 6gi'cal ‘sanpt €, and

al so includi'ng i nteractions 3058t Reen 195t erfaditat esbbdragnsmayvbercformed as
the result efmsughcmelhivh ih@SiankNehMdiNg MBl b0/ It es, catabolites,
substrates, Precursors, cofactors adr.fd threynsl‘%‘% %% o1 bioiogioal Bmsies o biRiogrde
variety of JEIEREFBY & Fisdice witorgstpesation omwm dion idﬂ@le@blm@e&@is%o%ﬁd%ﬁg ect ed
for inclusiengiint he.Rr esent ! y..di.scl osed conpositions and nethods dependi ng
on the pg{ti cul ar partamet er&oér{mgéarsatﬁcé “eg‘ssc"ftﬁathefﬁéfy iPréudl ¢ riseseste foor

parti cul Biselcagicakiis anpligs Actorpadit iteUb-alenSanp) .age .applications.
Non-1imiting exanpl es of paranmeters that may be ciiggtFJZ‘{}:\?e”%I%b\)’}C R‘éu%"’??‘e’
det ect abl e I ndi cat or S°PRE PUtiECH&t e¥tisna obrhe gresence: obmoB@ QL apre of
an am ne, areaqligaho) 20.817c 3l dghyde, . ra thiol, asulfide, anitrite,
avidin, biotin, an inmmunool ob%l |9n$ d%E%Iniob%egg@@ﬁa?ﬁaﬁf@,aﬂéFﬁhﬁ@?feﬁv‘&ﬂi@m:ri d, a
pol ypept i de20%h'eifZ§ meaboa: By kelvet althdsaheidn AeckLAsti e oxyaen. S{)eci es,
a metal iong.pH N3, Kt CL, a cyanide, a phosphate, selenium a“pi‘% ease, a
nucl ease, a ki nase, a phosphatase, a glycosidase, and a nicrobi al

contani fant, and ot her $refshQc Exadml S8 19f APl range of detectable

i ndi cators 5(’zi ncl uding col orimetric, i ndi cat ’6?‘2;3% Oar%gerpﬁvc%éa%%ﬁf geted for
speci fic puFpo§es Surereesir Prsariel nhareugd tmd,s=2002 Handhogk .of,«ElLuor escent
Probes and Reseakt ¢hiRrody -Ninth Ed., Mol ecul ar Probes, Eugene, OR in
Mbhr, 1999 J. Mater Chem S?E%:W%%Ig?‘irfgﬁ?mi 7 Stfe) pedogeto B, liouR 00 deadiy

Tet r ahedr ond@0M 188~ 14383y amddded ik She Rat:ERL N0 6,323, 039. (See al so,
e.g., Fluke Laboratory Products 15 Catal 09, 20%1'F105“I2n2“’,%”l\ﬂylm\/\7§(} B8\ : and
Sigma Life S¢i ences "RESEHFCH® CATAMag = 20003soSkltmaatiStiatedz0bkiSnay MDaidA

det ect abbe tenoi cat@f ayebgia {Luoresgsent. indjcator, a |unm nescent

i ndi cator, a phosphor escent i ndicat o?ﬁﬁg&r%aa}p,drf@tpf?v@ei%’d?@fé“%r Reggiadye, an
enzynme, a substrate of an enzyne, an energy transfer nolecule, or an
affinity label. In certain preferred enbodi nents the detectable indicator
may be one or nore of phenol red, ethidium brom de, a DNA pol ynerase, a 20
restriction endonudease (e.g., a restriction enzyne used as a restriction
nucl ease such as a site- or sequence-specific restriction endonuci ease),
cobalt chloride (a noisture indicator that changes from bl ue col or when
water is present to pink when dry), Reichardt's dye (A drich Chem cal) and
a fiuorogeni c protease substrate.



A detectable indicator in certain enbodi nents may conprise a pol ynuci eoti de
25 pol ynerase and/or a suitable oligonucleofide, either or both of which
may be enpl oyed as an indicator or, in certain other enbodi nents, as
conponent s of other nucl eic aci ds-based applications of the conpositions
and net hods descri bed herein. Pol ynerases (including DNA pol ynerases and
RNA poIynera§f$%wgemD%LW%Qtgccordance with certain enbodi nents of the
present invention inc BUt"are"histe MMt edores deThermnlasrithernophdi us

(i th) DNA polymnefsasesaird0hBherisisaguatd sUs «(.1ag) rase, Thernol oge
neopol i tana (ine) DNA pol ymerase. , a#%%rﬁgtgggﬁggigmé L%WEY(ENEQO@%“

pol yner ase, ?ﬁ%?ﬁd@@&%ﬂ@”@ﬁﬁ@rarﬁ%wtﬂwz§WMWEMHdNﬂmEMMﬁm@OIWaﬁﬁgsgm@J

Pyrococcus f ygi, DINA ner ase, EPVENTTN4 DNA pol yner ase,
Pyr ococcus mosgﬁ#ﬁ%tgﬂ&% ?@%?eéfg?&me%ag%ﬁ (P89t &rist $pewivorrtoning mstrif Est )

poIynerasamala@1&ya@m@a|®@@mmmwsyéB@@% igalel rase,  Sul fol obus
aC|docaIdar|usté ) PNA E yner ase, Therngg%ﬁgﬁg %ﬂ?%ggﬁ?igﬁ“‘f%ﬂ

pol ymer ase, THefmbe £1 & TWWQVqﬂB%WDNA?@dﬁyW§ra$@¢nﬁhenﬂﬁSQan%&méJru)
DNA pol ymer as@iosdifies sy | ki Y ynerase,

Met hanobact eri um t he%a u?gfrig%ﬁ?@u% WXWW“% qr%‘gﬁé%}’ Ynje sberster i um
DNA pol yner a8&'s{rkarbof avicepti l“alﬁﬂjsm’fmttam}tr&;enaw&b Maihl-aBleSra0ghdes Ly al | v.es

t hereof. RNA_ h3ﬂ3ﬁ§§%nn % 15 and SP6 and nutants, variants and
derivatives thereof fray af s 635‘80 Eé@d“m“ o S iediaRle & anivtith sEtrgcd Bueitican.
10Po|yner@seSwmaﬁdxuﬁuﬁ@gamaam%%@%ﬁ%&&ﬁﬁm&ﬂ%&BR Qﬁa ray. be any enzyme that
can synthesize a nucleic acid nolecule froma nucl el c gfﬁmfé%ﬁi g o
typical |y i n®tHE B vfioray asdi fpaetd’ gw.raTheotitee beiroe Baigthpel MRBEASES, Used in

the present Lnpuent:dien, aay, hilic or thernophilio, and are preferably
t hermophiiic. Prefer rég}qrfesggaﬁgﬁpmwelﬁ yifer ases include 17 DNA

pol ymer ase, T5 DNA polGenen aseodiddnenemids agisdienONA
pol yner ase | N . and the like. Preferred the?ﬁdgsta &M polgtéﬁﬁ\egr%osmémafhat

may be used iR the HBFKodY™ of2sTre DAy dHYi 6?9@%&% Uﬁﬂ@x 'anwTaaajosTm;emE’f u,

THl, Tth,5St ghfies hiagaBntMENLITRan , ol yner ases, and
mutants, vari ants and derivaii vesq%lf%e(r%‘éggglE ﬁegg“aPﬁﬁfm “558@36’“1@19““% S.

Pat. No, 4, 889\°8%g:of mSlersPie didNgvesdy 965QCFB838,m Ak BanRat ausl}@csrﬁ?p;cqe? Qo U S
Pat. No. 5, Q}ibgggmarmquPg No. 5,374,553; U. S Pat. . 70,179; U.S.
Pat. No. 5,047 DOPaLSKBY °5 25115 45 2eromp i@wvems*ei svmgedc%zoo; WO
96/ 10640; BantresrefdMolMt jealir0@eddd: Bfs preferably at least 80 percent

{, and typicalty in mors

preferred embodiments at least 85 percent, more preferably at least 90 percant, more

20 preferably at feast 95 percent, still more preferably greater than 67, 98 or 6o parcent} of the

dried sample material after hvdration, rehydration or other solvent reconstitution of the sample

For exampie, izsolvabi i i ifi i i
mpie, a dissolvabie matrix may be capabie of being solubllized in a sutable solvernt that

can be selected based on the properties of the matriy material and/or of the sample depending

on the i r metf i ina i
particuiar methedology being emploved and in & manner that permits recovery of one or

NS}
w

more desired structural or functional properties of the sample (e.g., biological activity).
s

i
Similarly, as ancther example, the matrix material may dissociate In a solvent and may, but

nead not, become fully solubllized, such that a dispersion, suspension, colicid. gel, sap, slurry

syrup, or the fike may be obtained.

In ceriain of these and related embodiments, the first soivent which 1s usad

30 irfroduce the mairix material and/or the bioiogical sample to the biological sampie storage

device prior to a drying step for dry sampie storage may be the same as the second solvent that
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35 (1992); Lawyer at al., POP Meth. App!. 2:275-287 (1993); Flaman et al.,
M d Acids Res. 22(15):3259-3260 (1994)). O her detectable
indicators for use in certain enbodi nents contenpl ated herein include
affinity reagents such as antibodies, iectins, inmnool obufin Fc receptor
proteins 25 (e.g., Staphyl ococcus aureas protein A protein G or other Fc
receptors), alyistgbisengbenla‘i ot idn h%t, her |igands, receptors or counterreceptors or
their anal ogues or fh et ds VY HHEH T Kecongre suekusadriini dsc nBkHOdaL0Ti es,
reagents for dofBUAGTELE iiCofBasU.ERBAL S, SUch as suitabl y |abel ed antibodies
or lectins, may be prepared includi ng,fnfofgaggas%?rb,f”%‘”WBS‘g'ﬂr%bép@tharﬁéh

r adi onucl i des;"SiF Ph>4etrsroopHEeies ot for aifdiniotoy it @BSingWet LoDl i 0 Or bi otin
mnetic Sequences. L S%’EQQE%HBL? %rnzd h30 as anti body-enzyme conj u”ga{ eg“”(see,
e.g., Wir, D.M, Handbook of "Expet T RehEalia] wukoleswy 2986, iBkackwed
Scientifici BosforemBeoubenss dMiwlpasticMBE ROEAS s nol - 135: 30- 65, 1987;
Harl ow and Lape, Antibodies. A Laboratory I\/ranr?urag%c}(/:%ﬁmd}% FF MR Ha Do the
Laboratory, I9&§ Pﬁﬂrﬁf*‘%i‘ﬁkﬁmp?ﬁfei?(el%rﬁ’m@%ynﬁatEtmet&&ﬁ}%&mé&r@mr\ggga i
Resear ch Pr odu€®seqMidntbo Bl Ml ggul ar  Propes, Eugene, OR Scopes; R K,
Protein Purification: Principles and Practi GECs{987comgpiiliygeh oVer dtagye NY;
Her manson, CP¥vicegtateils, orl impbbbdizedoAbhimi $yedigands Ie bni gues, 1992]
Acadeni c Pr €53 andd! és’e‘NY;th LUP et ,al,./ 1998 J. éeig%t ecohfft&o _agés;sffgne Ad
references cited therein) . SCvent poiarity’ polarizabifitn ¢SRH) ssot valb! esiiofe disisogi abl e)
matri x mayw beaappli £d=50185Q5:296 460nLai ners for biogl ogi cal sanples, for
exanpl e, by contacting or adm nistering %aﬁ%)tcgat%éaﬁ?gé?ﬁ"ﬁia”@bﬁa‘t oicffolysdt.ves or
di ssoci at es I"fYP¥" BV eitireroP ghe Nor aad phigreabdst Yedfthsamphe el & of .2 storage

devi ce as deggdpg%tg%gg%)gpp \'::a% f f0

&ngtgnce, the di ssolvable nmitrix nateri al
may readily adhere to tubes and pratedliterads 6ie gl 4&s. ox 2prasbie ssuch as

pol ypr opyl enegiugal ySiBy rienienco forodiehinifBt 8f isabs, e di ssol vabl e material is
dried, which ma % way of non-limting ill ustair%?ci’ Sn B e TEEBIPT HEREER by ai r
drying at anBFENt*CERPEY at'tfr e > (WY PinetivEyniiiuhiensit hefbanegrA0G30C,speh as
at 22C, 23C, nadfmord 26 nADYLO 8l ropriately el evated tenperature,
and/ or under redlj)(r:ed at m)sphedri cib%drq(g%gagarneepffef]&%,}' TRATCEE dfth desiré B vaaeuun)
and/ or under N&‘e@@ﬁa@azbrlegiﬁgl_asorsmdnerammsmhora& Ansliheam.of: fd Ltered ari [ e 15 CO9
or an inert 95?\% such Oﬁsqtnl‘tﬁl’, gen or other suitable drying gas,” of BY® ot her
drying means. After tHe <UEF BF8r ¥ n§otimi €2 wayr beceomlaet)esdsying. (€. g. ,
Wi th statistiaalivsrgekibd cancgicdt I substantially all detectable sol vent
has been renpved) or partia écryi rl;nga "t he éll ggno}jﬁ\a/é %@/'d?ﬂt’%o%’l tapieehamag ri x
material is PRI VIE tgcriepriow Hehdndtogiscadursanpl e to be stored. Biol ogi cal
mat erial sprovided in qp deriyed froma biol ogical sanple may also be 20

added to the wel|'s or tubes Tn EonBPNEET o uFTRvEeo stsorsrpe matsr interdan

| i quid form fe: Yerefotoybesd paijricARCOUSE Yoa€ HILAGT] sanple well wth the
sanpl e and the matrix dissol ved or di sggci at eg(rjlﬁgin%ltgg “ieg[égean'{”)e: “AW9HHchg t he
dryi ng of the& Bi 8007 R4l PRase mafeia i theiolnwita Bammmtoesshaatd @iPraceed at the
sanme tinme. The &ks$selkVv - L, 6 not, in preferred enbodi nents,
interfere with bi ochem?l%%SI%CI{F%éa@ttﬁbﬂé}gifﬁgaytoﬁHSEEdﬁ%WF?di”EBaW%WﬂSﬁ@qﬂrss smety not
be required ¥F2epapdtes whe 2Bnwtad (X of ﬁﬁt{ﬁl&@@:a@h@lu?&ii&%réﬁco le prior to
further pgocess; 0% of .t he s.an;gl e, for instance, prior to pertforfance of

bi ocheni cal reactiond.® SUCHUHESLISHY 86 pihemrerdnickes for ppitriaedivied b afradche

sanpl e stor agediidﬁ&l,laﬁ&may comprise one or & plurality of detectable indicators as provided herein

such as color-based pH indicators, and/or moisture indicators,  In certain preferrad

embediments the matrix material comprises polyvinyl alcohal (PVA), 2 dissolvable matry
. 1 ¥

matarial.
30

Accord certat r embodiment '
ording to cartain othe; embodimenis, the dissolvable or dissociable mairix

ot -~ e ;
materia: may be any suitable material having the compatible characteristics for storing a
‘ et 1
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The buffer conditions in the dissolvable matrix nmay be adjusted such that
greater than at |east 90 percent, preferably greater than 95 percent, nore
preferably greater 30than 96, 97, 98 or 99 percent of the bi ol ogical
activity (e.g., enzymatic or affinity activity, or structural integrity or
ot her biol ogical activity as described herein and known to the an) of the
bi ol ogi cal le isr alntalned upon solvent reconstitution (e.g.
rehydrati on vﬁfn;?% a(/vét‘tper OHIGCRT HREETENg @ H@ﬁn%e@att %ﬁﬂlsfatbmm OtESdrysT @ADMG ol he
sanpl e from thews! arage,.59 i-ner..and._ tr to.a reaction buffer in a
separate container. Certai ﬂﬂagﬁg}ﬁ 1 nveﬁ%lcg‘r]i ”eteﬁ%sgdc" HEREY O8rPdspsrr fighy
provi de the Onexpéetied sadvarnt afe: of rebhsnenating hhecneed e .sepanately

al i quot 5and/gr, ggslﬂgtbr%elcertl%j bi ol oagl cal reagents each tine a stored
sanple is to be Al including apprapr S‘?”H@d?ﬁsc?!@ﬂ@bﬂed%du ) ssopdtall e
matri x may akseer breup[h@[aarasuﬁk idpd Reissanpl ji.ce in a manner such
that one of more wel | s contain at |east Oﬁngggﬁﬁ&blsﬁg?“ T5t° ¢ S8F &) Bgi cal
i nhi bitor or m4"5i B@ﬁ%tf(‘%fmt%'ﬁw}iutﬂeﬁo npheerers wehonendrinhi- é B6SgidNEdiugle Any

agent that npy.desif.ably.b reserve, stabilize, nmaintain
protect or otherw se ctnﬁlterl Fg‘atngn?nﬂmgg ”W?é&@W”F‘r%fﬁhféaf@ﬁm‘@glocal

sanpl e stor ageﬁwdeva ce of savebi alengi aalyesasp e;;gcgataglggge sybslantiLall Y.t he
sanme bi ol ogi %w actiy (Jgt as was present prior to the step of ¢Bnt At n
sanpl e with PHe ERmpIE St &Pé&jéﬂ“éfevidee‘ AeEdEdiang| yxickn reerdmj ncr@srserﬁ(@cﬂed
enbodi mentes  tdi@arkide0 1,091 68 cr 3 AML8 519 gyi ce co rises at | east one
i nhibitor, for exam?l g an anti-m cr oﬁclﬁ%l%Sq éh Y§0én [aszof}%’dtqcﬁoﬁz°l1F?§1 t ed
to) an anti -M[ﬁ‘?@’hl‘“‘ ahd Lo a’htrprbei@tuemwssagentageﬁwap@bb ecofn SEHQF

bacteri al Orta&éef% al grow h to i nhibit mcrobial contam nation of the
wel I's and the store sagﬁ AU R T BAY RS RP LB aggesium pectinate, hydroxyoropyl | n
certain rel ametdycemuﬁdlm&tess&&aﬁatbqe bi tQLe MY eQrt an

al kyl ati na a ent, an antim crobi al Iglgent bera ?n%ggn{eng&%{sgg ﬁg}ﬁ pﬁ8%“phat ase
i nhi bitor, a CHEFaSE™ ARFHASESF-542 @P%ﬁmyﬁfetelprdwdgiyta@r hyBur@® heiadhiessan

i nhi bi torﬁ,g aaﬂr,;)elfej diky 8l nhj bit.or 1 cle 20 inhibitor, a lipid
si gnal i ng i nhi bi tor and/fgarql 3 gfr o%@asg’rf?n BTE)T‘F? o5 FhoSBIFANoPar 26884 t he
art will be awabepofira Midensargenofdngadkiy ( aEL@Q bR pi togs that may
be sel ected ;jg gnm?? aon the nature of the blﬁ%/oglica sgrrp@ an%§0hﬁm
particul ar biGacti vity of 2%t &r @st200adéth Beigets Real Bl GohenBlodknhi:bi-tor

Sour ceBook3%istc24 (e EMINBI-ASGLERAES ka0 nti m crobi al
agents, see, e.d., Pi cker |an 'K Ed, 28%3%&%‘/ %%kw R@Bgrttjeb?%?ﬁ@ a
Committee orPPifPlEES-Bu elwfsse"aagegmdi%ﬂmn;u@&e edi.t vatamdd ki & over M,k | IL,

pp. 695- ; ri6, Pedi atrics, 1998, Pediatrics, 101(
suppl eme%fa ﬁfgsglﬁn?eg?féﬁ)a &'ars O'%ig%‘htol Sﬁ’aéﬁd“?ﬂ”eeé]e’r \V%ﬂt“i’%f’a%@ymwmisan%l ock

(Ed.), 2001 doilqopi mpodes (¥ | drisans: & bt kicasse; Rhg;(l:a%eh i@, Antimcrobial

| nhi bitors, AA Laskin and H A Lechevalier 1988 CRC Press, Boca
Raton, FL; Principl es“HRdoPrardts pécasrs Imu\yﬁmt:ecmqsmms tPa:aseny adiom and
Sterilizati Ay AtiBea RUSSEL ke 3las8d 1o ol m1999 Bl ackwel | Sci ence,

Mal den, MA: 30Ant i ﬁ?%ﬁl a7 anti grgjt F}/%t R ET 351 4 bs kpow Batmgkise al .

(Eds.), 200CGtFaw hni)rmlac dRerimina@o. of shaneasteharaPMer t@ﬁV&EQP@é@es ot CQF%YEBA

antim crqpi al en errer ng strategies, K Lohne
q? poceg ?nwa mdtgcuong activation, gznh bmon regulation, cayr‘amic siructure, state,

he

contaminiation, degradation or other activity or functional or structural change in 2 biological

sampie, including but not limi i i lincludi ; ,
p g bui not limited to altered enzymatic {including proteotylic and/or nucleciviic),

respiratory, metabolic, catabolic, binding, cataiytic, allosteric. conformational, or other

biochemical or biophysical activity in the biclogical sample, and also including intaractions

30 betwsen intermediates that may be formed as the resut of such activities, inciuding

metabolites, catabolites, substrates, precursors, cofactors and the like
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(Ed.), 9001 Wnondham Norfol k, UK, Conte, WE. Manual of antibiotics and
i nfectious diseases (9th Rd.), 2001, Lippincott Williarns 8i WIKkins,
Phi | adel phi a. In certain enbodi nents the inhibitor nay be
t he fungi zi de vaiidanmycin A (Research Products International Corp., M.
Prospect, IL, catalog no. V21020), the protease 5 inhibitor TL-3 (Lee et
al., 1998 Proc. Nat. Acad, Sc!, USA 95:939; Lee et al., 1999 J. Amer. Chem
Soc. 121:1145; Buhl er ‘et alaevzotriectiblovidicalors #5k9502) e sogiclwam be selesiad
or t hovanaci ateeincisadhi it mef Jrakrd Aol 85 L85M L7 PRE: ehl or onet hyl ket one,
N- g-t osyl - Lys- chi or orret hyl ket'ong,e ap?ot ?%Eo%gg”ﬁe‘”ﬁtﬁ’“ StRYATETE PRy IPafibdfor i de
or di i sopr op§¥fTUYC0PPpRISEHAlE. mahse deserdshed phes.eir Rioloahy agdded @ vani.age of
the di ssol vabl.e @i LixX. 5. hat r\&)hj 10 storage container can be directiy
used as a reaction chanber atter di SSHFARGT theamaeErxhamby rehigteat bon of
t he mat er ival sucTligesdtabinticdiys andoagddombd ¥ ©f RLot.eins in 1iquid formmy be
dependent on_act i vi t% requi renents such as pH. - sal’t g%”o(ﬁcmeaﬁ??a‘i“i BHve dnhd
I(:01;3 alct or f hTﬁEO gtirb?i ‘?Wzd“fat%?lvgprawézﬁs? e, }aﬁdtsﬁi@i_nﬁﬁﬁﬁ?uhﬁ%@&ﬁr{: Q,ETEI y

abil e at hi ghgcdeper atuLes an e drying of proteins at anbient (e.g.,
roon) tenperature mFay t her ef o(r”e'rgp?{%f’%ée?aars%aﬁq“?*i%F*ﬁ‘&k%ﬁ%)iq?%%mteacwéw As
al so descri bedshiereia. & methien Exang| €5l thgapiesenesnf LLahal ose, believed
to contri butr%d;% thﬁ ssgaabi_l i zhati on of biological sanples ?e.'g_-, rcia de
Castro et al., 2000 Appl® "BIHVFFENT W EsEBicopnT Gaichtia2oniManaaneas anet. al .
2002 Applts Environ. Mzesehiab:. - 68:4328) o t sufficient under certain
conditions to support recovery of en%i&mﬁ ;’%&35% EVIESFh (59sing@iormeted | owi ng
dry storage. K80 B4t efashae lkgrounds speehaboseecd Sd Beschat Ur ﬂau&é‘rﬁ%ﬁtzﬁ@% e of
trehal ase, an.gnzyne F,L?opnq%ggtprcgl@g%\é s.di sacchari des. Trehal ose is known to
stabilize organic material Such as protelils " WHeswieh pr.esertuantteres,
subopt i mal coweict DBris Mvay 181 divsadvadh agesus5ar ;. |- rm age_of
proteins at G?qgiaqqt tenperatures, since it is a *Hatgﬁ?q%%aé’n‘%bggﬁe%gw@e for
fungi and bacteria’ Cofitdhi-mal FeH Nui & BRIsEet Gick aisors.4 Mgk Lafordo-bibekegi cal
sanpl e storethidd 00er-RELSANGE .05t | ose at |l ess than optimal dry storage
conditions will result in growth !b%\g?%garsﬁ”érggﬁrgfi??SeérﬁﬂCatifsgvﬁﬁ%ﬁgrﬂabl e
mi crobi al coht-ar it éncobatihedstorred bs ampescamdesubt mYalhdamein is a
trehal ase i %@s@?;&n‘%& h%‘éicr‘% a %# geh,t ly different chemcal structufe than
that of trehalose. . Vall damy i o8 A9RBIA: £6xG en fumgikcd desitahat ah Bhivhi t S
fungal growtsh dyrgbliesktngothf: enzynBiA¢tin ty, Qf trehal ase. Surprisingly
and as di sclosed herein and in the E%agr;rp% es, ¥@§F$a§aﬁi%8|”ﬁd Aredigplie theo
stabi | i ze bi*GPYH CAT HUIEYiPaArIGY Martsif emnotrepeIALUEBSids Iraddi L 08, LO the
protective effeeh 40a5..,Loeng-term 30storage of biological material,
val i danycin al so protects t(%‘g" éitr(f)t’r“'tgf%i ”s%\%ﬁ%“?epﬁacréﬁt’%ﬁfﬁ Atseemsifch @me
M Cr oor gani $¥e o7 sequence-specific restricABCGOEEHUBGIM), G&II Ry el iments at the
i nvention e>{<ﬂ;§)arne,g:QsTJq\[/r ont enpl ate a bi ol ogi cal sanpl e eswogséuer“ 48G7'¢ e hat
does not i nélUHE TTeRYF §88" Yeeravabipaitast tobinh wsemplye Raehdrcierayofaaidat ri X
materi al, angestamhak If;yor%%%io@aﬁggagg;a@ent s may expressly exclude fromthe
sanple well or matrix material the presence of polystyrene and/or of
hydr oxyect oi ne. | n vikdwgtect®ihovieve, cobintdiBotRexpeel @gn@igé/ggg@%ggo.%gscl osed
herein as tgg%narraesle%bg@tgsérhq [ lncl usi on of validanmycin (e.g., vali q[a‘r’ryci n A
as an inhibitor iR biolofleaf CLamsIeaidst Bihage tabwf ebish meent ampowt hern
enmbodi nent sincientrempliratechinerel BmRhRCclUds, 2 ne gr..more of trehalose,
hydr oxyect oi ne, and/or pol ystyrene. Accor di ﬁg%ggn%n(gm‘ MUEFHGEREsEy,
val i danyci nR&/“%4F rré Al cagedstiahd dictiothoknomrited rieher. aglinetkdUhaladl byas a
fungicide, piewdes.a: sunpllsing stabilizing 10 effect when used in
conbi nati on V\ﬁ@ﬁ a di ssof‘%ﬁﬁgragﬁf r ?”)l%}gi'"n “Yﬁ?g‘a%‘ieo‘f%‘g‘ie@ém sgapfhes tiohage
devi ces, asridissthesed inardei nt zAbaRRad oV ehymor fh@r%.b/j}ﬂi;é)ﬁ@l} b¥.L9, L he use
di scl osgg hg.r ein of vali dan%ci n along with the dissolvable
a

€ val i | mat'r'i X ot her
smal | nol eclI*EE“t 4T Kavé®aldtt 9piyierass. Mriepdeoresndtanacticyat obsy@ddr ehal ase

may be usef mehyord@chagded (rRat B, SLQK vices, as inhibitors or as
additives to the matrix material ga{hﬁ%%' ?ﬁ”r’inﬁt?“gug & (e \Gdig gt ur al
di sacchari des,



15 pseudo-sugars that are al so known as carba-sugars, and/or other
i nhi bitors/activators of trehahase. In addition, vaiidanycin provides an
advant age according to certain enbodi ments disclosed herein, in that it
protects the | ongterm storage nedia fromfungal, bacterial or other types
of contam nation. O her non-limting exanples of matrix materials that may
be used as drym2Q.Storage matrix materials include materials that conprise
one or nore of pol ;baggona%”g;%”%gﬁ I(%'I%o BA (Vg eesg e PEEPGRE "haper sohsuehe as
FTATi vi papefyoMvhatwas (Sosmns Fyer-ham Pasks <N Ml cetate,
cel lulose nitrate, nitrocel|ulose, agar ose,g or osf}grlnl%ﬁk’jgd {%ﬁ[}@s%@@ﬁ@ﬁaas
2,3- di br onopFOpantireosEri ke aepsrcss eu/iogbes auhydroyt aa) BEt 58wdext I ans
and ot her polysasghati=aesHhnckudi m_cal crosslinked pol ysacchari des
such as epi chl or ohydri n% 25 (I(;rrfgss ip(ro\ll}@ﬁra?f“éx#{'%{rgi‘fs VR T gt HyRoemierase,
bi sacryl ari désressidenked) dedt r anymebaeoSivkirtat 8-.0i6,of i@wﬁxrygﬂwém,} ONA
fi bergl ass, 9@%9%.53%95;14 fpaologarg?r,s andra(gl astics such as pol ypropyl'ene, =
pol ystyrene,  pol yvi nyTi dens G BE vy HiDeiA poiysasel enepacerun
pol yet her sul bienepivpekyd et afdsporoethykane, and_derivatives of these
materials (e. gm U S. 5,496, 562) as well as otaﬁ'g? O Mo g vsrelbepi’al 8as are
known in thePAfteas8 suas acah "BeadiSPy abe mdetierminedzi0dd3eaiSal thabls &,.f ok, 30use
in the devicgs,;ahd netheds,described herein based on the present
di sclosure. See al so, fof é@?ﬁﬁ{vg?ticﬁ. S. Patent Nos. 5,089,407, U.S.
4,891, 3195 U.S. 4, 805F34B¢rasnciskl B.accefnddvB3de | A R The matrix
material may be treated for the storage and prgsmevrestgtninf)a SbEBPOgitERl
materials. 1T i 8 WeFP 2dUEERERE dscHafron eradicusidmentizef vbigfil ef meendist i ons
and the addidieannofrechem ¢alS.ang.en s and other reagents can stabilize
DNA and RNA (for exanpl e, Sa?r)g?rgoﬁ S5 " 9 §ge°T GlPHeRT AP e etniis oNucl ei ¢
Aci d Chemi stif§momNiic.exd e pr8emble gy rmopbitidil bretrrad 6heR20RRa Dﬁ@%?xmﬁr&% p(;i%% Ture

i bodr |

and ot her bi@l %Q\Cﬁ&}fmne%sgjr iT@.I %‘éf gr exanpl e, bl ood, tissue, s el

( y 11 ui ds)
agai nst degradatioh fromenzy TasEengdirament dnentahetactmrs (f or

exanpl e, TEurmgmbralr 0tee ok Ske. PHOLRINSCLENGES |l Biology, WIey and Sons,
2003). A method that combines certain chem cal %é%”r]reﬁ%sﬁémaé%%tif Lﬁé%@f“?eci al

ef fects nmay BE4Appl Pedventar inguds tvefic dmaconponent StmBYbRek UdeTbut,_ar e not
limted to segrymEodegy, u te (SDS), diethyl 10 pyrocarbonate, Tris
buffer, Tris-EDTA bufferdo%(y% aF&S%nl%%a hI"BI dels Gdidites dieracates. raf fer
(SSC), MOPS/5¢iGail hrilac etane s EBT A sbufsf s, (VBS) 1gcebhybanedi-ani ne tetraacetic

acid (EDTA) ,Ngso%i%ghq%gt ate buffer at physiol ogi cal %Iﬁgéi}ggm ill"I'I%UFr)ﬁt'

t hi ocyanat e, et hylI'hedf dir he terrPaadket ifet dei W2 CEDFA).S. freuans. pdaeent al

ri bonucl ease=i nbiditasz: véo bOYI:BE vid BORUGI. inhibitor, a porcine

ri bonucl ease_inhibitor, diethyl pyr oc%%ﬁgﬁgéfﬂg}‘ﬁa oS W ol néifedie 2:29-

guani di ni um’t KBy averest 2A5°Ganady ke homuet enstdex6oml 8X8s5, ABeal.0i d,

et hyl enedi a@{qaﬁ%g_&%g%%j‘}g acid (EDTA), proteinase K, heparin, o

hydr oxyl am ne- oxygerecupri‘’c i on, bentonite, ammoni um sul fate,

dithiothreitol (DTT),obet asmieapkeathanol,or ific inhibiting

antibodies. . . . “Each wel | holsc’jsmag%lﬁél gmtﬁ?dl'r?‘(ﬁ‘tsab%‘?{?ﬂm@ﬁé pl of
liquid sanpl&Hdicers alinty meesrar ol g aabbnstes 16:0pd, irbourabiobttin 89rcBloid@h ol gui d
sanmpl e nmt erd Al s PRERIE 2NN Gap vary from about 0.01 20 pg to about
1000 pg of , 5@2 Br ot el %?E}E)f%no ,pr%‘?'%’/rgi;e? RFS (7§ ressaieservidn. mahl ahert | ssue,
cel | extractgantd ssemorext caotrarbabak it Sna eeMbCahS .0k Lk h ,{gngﬁﬁ erials.
Sanpl e appl ication is through direct spotting and can'be autor et The
spotted wel 'S ey BEBFGV I e Wt HP B RBIe6k Merdiremtns, thaks changesecol or
i ndi cating afibotsupiseths Weklve L0-R6 &Na: y_be achjeved by adding a col or
agent. For exanple, ponco red dye, 'Ni ?‘E%golrrr%g%}geﬁ’lﬁﬁ , !aB?{?ﬂﬁ‘”THWCHBﬁJe,

gr orm_c; eéol "‘t?;:‘@‘)é@ﬁf‘ﬁ MBSt hf_\iimr'tyb@rgangéél, btfc@tomg?iﬁﬂfnadimeﬁf %[}9?@ grtﬁ&Q%%% .can be
eposi ted with.or prior to subsequent to the sanple material, or by

treating the At rci\/x'qgr@te e}??jéﬁat“ﬁésre%r“eq"&’?’ ““aPtNerH%l’é’ﬁﬁ?éiOf Eonrindnts anmlreiogyat er i al
into the weldss, Paphkidepenttenbs:i60lQiudreagent.5an he- applied that changes
color after deposition of a sanmple with a bieo?%g?c”glzyr%iifgéf’36:.5056% 0%8:5 onto

the matrix within the well. Spotted wells dry within about 1 to about 20

m nutes at anbient tenperature or within
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30about 0.1 to about 10 mnutes at elevated tenperature. DNA can be
retrieved through re- hydration of the well for up to about 50 to about 80
times, The re-hydration reagent nay be a solution or sanple buffer with a
bi ol ogical pH of 6.5 - 8.5. Tris buffer, Tris-EDTA buffer (TE), sodium
chloride/sodiumcitrate buffer (SSC), MOPS/ sodi um acet at e/ ED- FA buffer
(MOPS, sodiumacetate buffer. The dry storage device design is applicable
without furt Hgﬁﬁnﬁﬁcﬁ”fj’ojﬂgg?%? thesrerade st @it bhinediagenomoedNAgfs om
bacterial, yeasdsncmovBnzanidnaksy.pl.ants,and other ources. Wth
addi tional rmodification, such as but not Ii ﬁ%%sﬁarfféé@g%f”f Hel e Mpiepuizer s
wi t h denat ur i F§Sageres B Protedses ~rithe Hrr;ﬁces@@r@gyejpgg%g%g% ) q§87al so
used for bactgtia. .h | ,swabs, hiopsy tissue, senmen, urine, ood,"”
proteins and @f her es%bcr’rp%ﬁ’eggf%%d“’ RO Immobigsr el eatdieneniuss, ap®,
directed to kidismbRats cenprise « he 0] egi-cal, sappl e storage device as
described herein, along with one or nore ancil | ary a‘r%géeéeéer’] 3 ‘t"ﬁfg‘ﬁ"erﬁ*ay be 10
sel ected for desired USBSSSUPPEGHdISFFiabhenkiit mamye absa b febudenanhox, case,
jar, drum deiaveda sLRRLNELaxaGAL LN, Car L Ler, bhandle, rack, tray, pan, tank,
bag, envel ope, sl eeve, 'houeéiang of t YF\%&P? ReTUTRHAE "y ntRarngs distoabl e
cont ai ner. ApCisies: i esyentis onmy dmekiude sONG: O5IsTPI 630 YENL 5. o1 buf fers
as descri bedh§§£eg(g ir%rt]d eknhgwn to the art, and may in certain enbodiients
include an activity butfer'® 15ANUVPYF MPtepef hereatly scenppitges ansakyent or
sol uti on1bn hbeps dadsar Phstk BEIHUdiyB! nceptrate, or one or nore dr
i ngredi ents which, when reconst it gﬁfem ’ﬁ)h{}ét%ﬁeées%IO\%éHmftﬁ”aﬁnaY‘%ﬁ“SSﬂMbi{F[ ed
vv: : h onte_ or I HoFe éﬁb?%gh'r@ww %\OWWU?;(retirlg;.iuusﬁgbebT 5t Sidhd Yy a{?@rying at
al ternati vel ymo@an:.alcoal, sush as nmethanol .. ethanol , n-propanol |
i sopropanol , but ar?oF, et ét.ys;gaghwg?'%g%f%”gsgp vttt C surbles 452200 mstch i sutsoxi de,
acetoni tril eandpherml sppohi-anofiormd: ehferatt, HuREL,80l¥eNL.) . as appropriate for
the 20intended use, results in a liquid that isnsu%e;ég% eafr?cé?heg géstPed use
of the bi ol 0grcai™ S &l €L stichd ais nger faumisaticorralstresm SIoh UCE Bredh of filtered ar
charact ens zatd,0n :0%n-0R8: Al NRLE onents _of the sanple.
Non-1imting exanples of such nugg%pﬁaoy@neir ﬁ%ﬁaglaéjryéf@tgé’?'rﬁrﬁi“ AGegtencorearer e
enzyne act i V¢l s steglet @i, nhinig riznberamdiac whiag (i Nainnglit erARLEONS,
detecting tggbggﬁ(nggnena%e mp(_;fﬂé g s%eci fic polynucleotide or am fo acid sequence
or of an i nmunol ogf cal ?“y “Hefi WEa et B8 MoK ar raSaldefiget dissoivabie/
ol i gosacchardsdeistenitix=Luriadetegt b 0RepfinPastdcHlar viruses or of mcrobial
cells or of human or aninmal cells, dg?er%%dﬁ%%ﬁénﬂei%tﬁﬂsa?‘e%t abolites or
oL ot ned ant Kanht ot hsa sk L Lod | ohe! renedousta Rl dgns L hat

i 2 ret irali } o A e L .
suitabl e conditions that can Bré%%rp%@aﬁa%&'glf HFotigRosc BAtha et fong fere(ssampl e wit h

an appropri atreltaetisyi toptabirfof ®E . sampie well with the sample and the matrix dissoived or

dissoctated in a solvent), allowing the crving of the biological material and the matrix material to

proceed at the same time. The dissolvable matrix does not, in preferred embodimants. interiere

with biochemical reacti ch that purificat i
cal reaclions such that purification Seps may not be required to separaie the

25 matrix from the bioiogical i '
oiogical sample prior to further processing of the sample, for instange, prior o

periormance of biochemical reactions, such as assays or the like, in the wells of the sample

storage davice.
The buffer conditions in the dissolvable matrh may be adiusted such that

greater than at least 90 pe ! ferat] ter tf 5 '
t S0 percen, preferavly greater than 95 percent, more preferabiy greater

30 than 86, 97, 98 or 99 percent of the biological activity {e.g., enzymatic or affinity activity, or

structural integrity or other biological activity as described herein and known to the art) of the
b L 1 H [



The Wet Stoma Device The storage device can be nodified for
wet storage of sanples through one or nore changes to the well design.
Cross-contam nation across wells through spillage while opening and cl osi ng
of the wells is avoided by a design that provides a snmall opening on the
top S5pan of the well while retai ni ng the liquid in the well through surface
t ensi on bi -The._sm en| on the top part of the well may be
provi ded thr (l)ou‘:}galk{fa Eséan}pevgrré]‘gé'ﬂ 8'8%% é’sf{g% of*° P EiRFh(epst asmideiifr a/pks wrmreot rudi ng
fromthe tom ofaitnh éhewebd toildtkAoubiDe:r0Pe heSRAGE LA QUG NG, over openi ng
of each well. The wet storage device is manufactur egj%bcomm é@?“ﬁt ool di ng
and can be fade TH'Sne B ebeorerpigiet \%@m@ﬂ@cesiesnazm ban 'hﬁantldﬁfﬁ S fETe =Y

device. 10 The-y&ki-st OrAderdeNd and mperatures ranging from
about -80C to about 1060 Strg{oxgg%é}lgatdrl\a/%%?ﬂeo Siminahing the need to seppipictieiquces and

appl i cat i ‘ongndeseitrdrettrizin dtohigisalirerent ban HFBY. sBRausds. i rt?o B 250s ﬁ wel | format
with either 1, 4 or 8 .wel)] f{?‘ﬁlél ?. The strip well nodul e has 'the sane or
‘he™'s

simlar basic footprint® 48 'Bicagee dediiPc ey |4soattd pwearthen st-ofage of

smal | er sanpbegadahers athhan:he 26 .18 well, e unit. The nodul ar design
allows the attachnent of well strips to aet“ﬁﬁsn%tﬂtggea‘bF’%{tOFOF“HﬁD"%”@L §€rip can

ei ther cont PRI o6 og e skhemicaThigbist nitps: saminbigiat hashes, %pﬁthgmeﬂ,
|

base- pl ate gid.ngr L hyr. ne glc i.nteractions or through clips present at
the end of the stri ps&#%]emh Ght: BF "Gite m&f RINp ProjeRicr tdtiervgset w@trtbmeamess of

t he baselpl areven ipnetjuabioties! aanﬁm@ér@fég:b@e%lcg S Q8 L at_the lid of
the unit aI WS fgr the cl osing of the dev:}ce L[El%%pfsrﬂéazga rséI iflde  The

Pressure DeV| T CEMBPOPHER FPediet Visnvent wiv loshacoapei ekt rsevepahmadul es,

whi ch i ncl udendhaoppeviQus! Y. dasqr ib e storage device, a filter
unit, a pressure %I ate unit, and a'| ?%s??uorl%ré% %Pd@?”é% g‘ﬁ‘\bfﬂmglca‘mﬁlmpig are of

equal di mengPieee d@%l@@bf@M at easaosd afmdafr G0 98ampe! 4, 2rd 8598 % such 2307 Wel |

bi ol ogi cal E)QJT% pmigd e di nensions of the pressure evice are 05 about
2 nmto abo 5 aﬂ@%‘h’f‘ga B PRI 0T 28RN fenatliesigtinresaind badaoutor60 M

to aboutts fungal growth o inhibit microbial contamination of the welis and the stored sample curing

longterm storage.

tn certain rslated embodiments the inhibitor may be & reducing agent, an
alkytating agent, an antimicrobial agent, & kKinase inhibitor, a phosphatase inhibitor, a caspase
inhibitor, a granzyme inhibitor, & cell adhasion inhibitor, a cell division inhibitor, a cell cycle
20 inhibitor, = lipid signaling inhibitor andfer a protease inhibitor. Those famiiiar with the art will be
aware of a wide range of readily available inhibitors that may be selected depending on the

nature of the biclogical sampie and the particular bioactivity of interest. Ses, e.g., Calbiochem®

Inhibitor SourceBook™ (2604, EMD Biosciences, La Jolla, CA). For antimicrobial agents, see

e.g., Pickering, LK, £d, 2003 Red Book: Repert of the Committee on infectious Dissases, 26
25 edition. Elk Grove Village, IL, pp. 685-87,; American Acacemy of Pediatrics, 1998 Pediairics
101(1}, supplement; Disinfection Sterilization and Preservation, Ssymour 8. Block (Ed.), 2001

Lippincott Williams & Wilkins, Phitadelphia; Aniimicrobial inhibiiors Al Laskin and H. A

Lechevalier, (Eds.), 1988 CRC Press, Boca Raton, FL; Principles and Praclice of Disinfaction
pr"dsef‘w’a'. ; ‘n_d arifimoatingeg ATV O H ~ alf :

tior and Sterilization, A.D Russeli et al {Eds.), 1890, Blackwall Science, Malden, MA;

30 Aniimicrobisl/ ant-infective materials, 3.P. Sawan af al,, (Eds.), 2000 Technomic Pub Co

Lancasier, PA; Developmeni of novel antimicrobial agents: emerging strategies, K. Lohner
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150 mMmin wdth. Preferably, the pressure device has a height of about 3 mm
to about 20 mm a length of about 100 mmto about 140 mm and a w dth of
about 60 mmto about 100 mm but can al so have snaller dinensions to
accomodat e smal |l sanpl e nunbers, or snaller sanple systens Al nodul es may
vary in di nension dependant on the size of the sanple storage device

di mensi on, whef eag,,the nunber of wells can be as low as 1 welt per sanple
plate and as nany as tens of PHOuSadsE MbsYapear arabloy :06ineria84:smeld s may
be provi ded i’ thewanplvecpl @higrand Rroeassed, L hrough each of the pressure
plate units The nunber of sanple wells of each pressure device can al so be
split into groups of 1" @r@RdcrgoNerits thhathiaanmbe bk ithe idLOLL henstandar d
sanpl e devi ceg ¥ J LS _invention. The pressure device is nade out
of col orful srl\%gfgrle{:b%g%ér {Héefnggﬁmiou m"oé/‘lf‘ F?F%Stpﬁfs“ b1 LB, Oms profkadeot h.
The body of théipriessiuresidevice and ki M) €5 4is.oaade, by iniection

mol di ng or myehi ng tooljng or a conbination o?ggéot ﬁg@’q‘“ ool N6 AMSr The
filter unit nay be™attached s tiie prdssufe. devitee sand: bhieysarmk ewshar age

devi ce and anyoré hel .deviees descri _herei magnetic forces. An
addi ti onal clasp may‘ﬂbe 10 provi A ?qu’c“)’ ai'd ggﬁyp'%gfﬂg’foﬁ'ﬁaﬁy'hﬁo'ﬁr gorodEis Ur e
during oper aPigimeniesi®iy fuerdaumiisomayitheromasengut of colorful solid
mat eri al such as pol ypropyl en acrylic, and contains paper or a solid
matrix for filtrati on.g'ﬁ%?rg?(gﬁ?ri‘??* [FE 949 fd/@itageni thettisolesbichhabniesis: of  about
il Ter Cuni t has the aborapt e, nushor Tor s aanEy std' ns Pe ovarera
sanpl e st or afEYGRGN @ na=k6H dsTO6s1884 pndl 56IHOB! PRIGs SATRE :gepPRsi t hol es.
Each 15fi |t efsdRid Hasbit tight sealing lid. The rimof the holes can
be either straight or éét%?eg%}r[\%?néaptﬁ {f)“tf'@tsrogad?arqé’o%‘ﬁ&é?é“’@@@% palitlony Edgesiiican
retain the netdnk potremizalin swivieltbdbs bextcBSank bk QL. Wi s hout  adhesi ve
interactions,, . o Each hole within the filter unit tﬁ%ﬁ#”ﬂ%ntain
matrix material & SUFRYYE (Pt osBteMrPR e dat bespongeid iskebmai e ivalnmesi | | ca,
absor benttspowder, and Aiddh@L.RaReL Lk, e filtration of 20 biol ogical
materials, such as but “not T1m tegret{\g‘lEl tt)*feo“batnpib%lérfee?"?sﬁf‘c‘gg%H@Wﬁ‘%e.mjé@veci
m t ochondr i a¥ “BNAVREmeptabtiEasts of bologin@chaBbSs (U otRlNS, c RN Y 9t gl A3 |
mnerals or ghem .. The matrices may be selected to support Dbiologica
sanpl e pr ocess?%pgwfr%fo_[' g?’%ﬁ%ﬁg&rﬁ?@ “of2PF fRRS t¥eitr dicraiidl. stota2b)i widtrat | on,
Fractionation (o g on tha b S ottt S3hufie S Fefs apoveser um
_?_Loces::i ng, ng taﬁif-zfss T)?’éﬁjg%%cé@ﬁﬁ;d, tfga_h%j't;:@i Eﬂti‘qtgméliufail ﬁtmaﬁﬁaaﬁofadaaﬁiaifsgj Lo §QIEd NQ. f
e MAtrix MakelhiSidBY.Re. ehther integrated in the production process o
t h;a s?rr]rpi ﬁ P{L}Fg\:[’\"f?é'ﬁll;lé; ;ﬁmo? a;tg;t era%hgj © fShQ{PSE%f Sé?c‘i’ﬁ‘é%‘i"f@"ig’ﬁ%i@”rﬁfwi;]@ﬁlsvromfns,wedged
into the holsy S tUNdeC eopime @hefa:echy Us iR Siandar -hnol ogy .
necessary to, L’Kseatsaiméege fractionation filters, o, e@”rf@t?"er?isté}[’a%tg
degrade or retain unwant S6PBFUIFSGIEANt i PaEirossertf enrexanphe anduidant
Protocol s, MinegiHaadn Bin@kagYs or Wik - BRE .2 2003).. The 30matrix materials
may al so be treated with antioboglklies? Pg)g&%%éf,npléfw&fiﬁ’e‘rhe BEFsRE plyirehalose

char ge-sel ecd i}%,tha“ optimal dry storage conditions will resuylt in growth of the microbe(s), and

25 undssirable microbial ination of 1
microbiad contamination of the stored sample can result. Validamycin is a trehalase

inhibitor having & slightly different chemical structure than that of rehalose. Vaiidamvein is a

non-toxic fungicide that inhibls fungal growth by blocking the enzyme activity of trehalase

Surprisingly and as disclosed herein and in the Examples, validamycin A is able ‘o siabilize

binlogica! erial ot lerd tormporab rme be o
gicar materiai at ambieni temparatures. in additisn 1o the protactive effsct for leng-term

. . . : . .
30 storage of biological matarial, validamycin alse protects the siored sample from contamination

froim microorganisms,



ion selective, group selective (e.g., amno or carboxyl functionalities),
hydr ophobi ¢, hydrophilic, or other selectivity nolecules or the like to
retain fractions of the sanple material, andior with small chem cal
entities conferring desired biological or chem cal functions or
functionalities (see, for exanple, Current Protocols in Ml ecular Biology,
John Wley and Sons, 2Q03;.scqepes, R K., Protein Purification: Principles
and Practice, 1987, Springer- \%/érfalwaa&wa%f“r he pyentiopgrals ook cBreofiae =
Exper i ment al bidipmaheiogysiord@86yic-Bhackye hd: 19aie ki ddsC on. and

i dermanson, CT. et al ., |nmobilized Affinity Li génd SI'E%%IHPOC]“&@SG,‘ “ToHve
Acadeni c Press,” "ricT e "CAMFTo AT dy iarTreratmem bodinmatsend adxsrebmyexbigi P8l eat ed
to preserve thgishi-obogheak 08 ekial..hy ul.ati on of buffer conditions and
by nodification of chem cal additives, Jsf?g'gs?tﬁ'rﬂeeﬁﬂg’obf’f Wegradans on viewagent s
(for exanpl e°VSEHbYT dskuskoealed ackO8Qes Qutis@nthaPi0bOGRL Sei:Nych el c, Aci d.

Chem stry, PRrot. 'ygn %cg; ence:, Mbkecrul ar 10 Biology, Cell Bioi ogy, W Io'ey and
Sons, 2003). Each hol'€ fay proceds™t rohiahoieiogedirarnge abomt ¢2880 chaiof
sanpl e vol unher SartpliGeamuRtSoEaN NakY £4.0m 0.1 pg of DNA to about
1000 n of DNA, RNA, protein, blood, uri ne&&@?ﬁ%}“ bact g'r i"g® Celliegaiesgi ssue,
cel | extract Y PHESYY eXtraceysietabdicctdsy chenmiicahs, hafy, Abhgh aater al s.
Sanpl e appl if%ﬁ&i&s@ﬁhh&ﬁort@&&%%edai Fic?u(l;tt ? tting and carn be automated. 15The
pressur eacpl gﬁe unit applies air pf e%ré"‘u%)rga?? Fifie PEQYj§et @ strivsinistabigringuni t

hol es and f cfle@ghehessganpbebitdicough : theoBid HeeS il 1Lo, wel | of the

st or age deviﬂ%\%gsogat,eq bgl ow, Pressure may be alppl)l i edm(#}r %r%[ Saamp? “e¥Y4UFi zed

| aboratory air sy&t 8R'GPC o5 es s iaely &l podtmaist ierthe The dpEESS UL UM t  may
be applied teidnidoduceuiniOUARLOR pLesSyre the reagents into the wells of
the sanpl e storage device, the PCR de\?lﬁg‘e%eﬁrh‘c’én SHUBHER At dave etivitvtase
restricti on RPNy Eisstihvagrs aizpes mehes peatehdedet yahalh o aphy. devi.ce. the

di agnostic @?gig{mvggng tF]ehgr\al%tri g}r_erI | device. The pressure plate unit is
provided with hol es conneCtingal'f HE{°e&L 16 sanpiai inciidrcakers Hhecaibtied nt ake

i s attached rtadaswalkvest hatadagodh @i Eatd.ghL. S cghnecting the pressure
plate unit %0. ﬁ? %)r essurized air sour ce. T%g or g@éoﬁrcgheﬁr{f’qrb”arg{aﬁfé’ﬁt@@ %o an
air source BY¥Arni"ry 4 vEERTcimyodre anakveiag¥ heconalve cafh ahseinhe.
attached togaaRLesSUN e, 9auge. lndi.cating the required pressure for each
25specific filter unit. Brolebl mﬂo“g*‘g%ﬂ“i'a%mﬂ*aeféw b¥ o Hectprassairee devi ce
descri bed héped fcentaniptieferably airtight to attain a seal that withstands

t he pressure requi redOtho force the sanple through the filter systeminto
the storage well's. Each nSGulME &R 5est pamaity natwials praotriaySheO DSt fagy f i t
exact | y dont ectabe nadiohakne MWL B aiitight fit is created by use of a
joint or a cushion of conpressibl e éo%t%r%O%IpT'S”Tﬁ% {oft® Haj® Erprete. be

pl aced ar ouffd“PHiel*gertlussepamsts vaths UiAt: @perolanchredsh, shagheekl,
Preferably tdg.d-0iBL.i s.0oated in.arim or affixed tothe lid using an
adhesive material. An airtight- fiPHHy DE9%eH epedintsy domver tichgs the

pr ot r usi onscifroopargacdtcibdibkedS RaRELCI §g_g%ygggl_ga§a%ge)t he unit it wll be

attached to bel ow xiran:  and  other

polysacenarides including chemically crosslinked polysaccharides such as epichiorohydrin-

ok . - . . . "y .
> crosslinked dextran o N,N-meathylena bisacrylamide-crosslinked dextran, borosilicate

microfiber glass, fiberglass, asbestos, polymers and plastics such as polypropyiena

poiystyrene,  polyvinylidene  fiyaride {FVDF),  nvion, polysulfone,  polysthersuifone

polytetrafluoreethyviens, and derivatives of these materials {e.g., U.5, 5406 562 as well as

other similar materiais as are known in the arl, or as san readily be determinad io be suitabie f
201 } SUNEDnIE 107

. e i . . . o

30 use in the devices and methods gescribed herein based on the present disclosure. See also

Tor example, U.S. Patent Nos. 5,089,407, U.S. 4,891,319, U8, 4,806,347 and U.S. 6,610,531
¢ ] AL 4 ¥ iy LA ' ) b



The attachnment of al! nodules, including a pressure unit, a filter unit and
a storage device, is preferably achieved through magneti c adhesi on (but may
alternatively, in 5 these and ot her device enbodi nents which follow, enploy
ot her cl osure nmeans as described herein). Each unit contains magnets either
in the formof a magnetic sheet or in the formof small magnets. The
magnetic attraction be;h\gyeegt igachﬁ _Lﬂni t is strong enough to allow the tight
seal for the processing of bi OIF0GFcarY Pat Bieal oprticorioten: depasistivenni gt o t he
sanpl e st or agelogeal otahesis davi 6@ «dNe-Bgnet e At taghment of the three

i ndependent modul es (pressure unit, filter uni '%E[%Onaari WY sPagerdev se) may
be further s&CUFRE By UtaspE. ereeschas phemayode cedeaofze Bl AL, SRRl @5t C
mat eri al thatxadngief o408, Lo, e Lhe 4 hree nodul es together and to
reinforce the magnetic at t%’\(’,:\ﬁ%g’n uﬁrﬁ%‘c%%ﬂ'ognﬂqgﬂ%“w 8P ipreferalbl ohas

di mensi ons’ sWiti & Seharothensirdess af: dihe phiokbs &40 Wi Le.mdi€ clasps may be
attached thrpl hﬂ&éhsi a]aQELi cation of outside pressure 't hat Bﬁ‘etﬁ%o t fé*%cl asp,
or the clasps nay deési JREGAY EPT dazioveer potveswutnsii deirdfnehBier ikt e
15nmodul e.  Tweadbi=MDHRNCHASRS, BBYRE UL & to secure the filter unit.
Each nodul e has visual recogniti on par ts’sd.:é! & @?@r%ﬁﬁomﬁ@@nﬁwemmﬂ ed
and mar ked t AR GUEANtheerengrevicagorafonenther serandl l8tdekS, 9@5&,»-%‘3 saml e
plate or thr&gg@aga&gﬁé&%@g Lon of & printing process Portable PCP DEVite
20The sanple plate nay be at lached” 6 "8 1THEr Fowylm degearmiutiaté PCR) dasrivce)

t hrough régnetdcebbrarces nufhieTsambeurlate and. the POP device contain
magnets eit hr?é%é/n the formof a magnetri%f:@'sheeltﬂ J(g“r%n?e%gfhﬁg FEEmubT (Sl |
magnet s | ocalt ed> THETdECEr/SHE befEarpier i dberedinenegasdetCat EHREL LOR,Pet ween
t he sanpl e plcake ard 4 PCP i |l ows for exact placement and tight

at t achnent 2{5 t he Sampgsp@%%%go&%%‘%‘”ﬁ’a\g%ﬁ@(ﬁ“ét@ ethyienediamine tetrazcetic Fe PCR
devi ce cont dFA&atrearpeeatiar gooplatforrmodrt b dohge ool pLint. of the storage
devi ce. The r%ﬁmpevi ce .{)ro,uces t enperatures i ne t]he géérlsae'm}%r'%rmaa’f)oé‘fﬁe 4C to
about 100C. 'The PGS 'H8VI°e &' LYhPUPHE R e orfpIpk Fomenion entvidihat theafnhe
programed fwefadyepeatieskiey chhidePr ALOSAL S 4 hat contain multiple
tenperatures, varied tenperature hol d&ﬁn% f‘%ﬂé"s@,‘j’a&“ﬁ?&* MTPESEM ecllergeiat ur e
changes t hat” ¢4t dhgéserion @ tienii90Gandipthat, asGmDdal e e (e

30r equi r eme sk, é}t@pg%id mggcdi ot-start PCR anplification conditTéns (for
exanpl e, G iacen 'Tag ' FOR Fandbo6K™ o ey vimeianiizedies Fact or s f or
Successful PCP"). TheE&GReunids Han sGORtALR 80 i fleerated heated lid or
cover that %gsi%ﬂz and produces colnstantutem”)[edr;'”ai urseaénpuﬁna{%'afaﬁ”ﬁiﬁfabiyooc_
The 1id or &0V \aR = %?Fevﬂ@‘ gt saptlermetierlal. Gramplerdnloasts Batvakimak, Apd dgs pl aced

and hel d2d nug 1o ahout 1000 Hg of DNA, RNA, protein, blood, urine, virus, bacteria, cells, tissus, cell

+ & 4 $ den k H 3
extract, tissue extract, metabolites, chemicals, or other materials. Sample application is through

direct spotting and can be automated. The spotted welis may be provided with color indicator

that changes coior indicating an occupied well. Color change may be achisved by adding a

color agent. For example, ponco red dye, Nitrazine yeflow Brom Thymal Blue, Bromocresol

25  Green, Methyl Orange, Congo red, Bromochicropheno! can be deposited with or prior to

subsequent io the sample material, or by trealing the matrix material before or after deposition

of sample material into the well, A pH-dependent color reagent can be applied that changes

coler after deposition of a sample with a biological pH of 6.5 t0 8.5 onto the matrix within the

el Hand PR N Hhim ey fA S Te ;
well. Spotted wells dry within about 1 to about 20 minutes at ambient temperature or within

30 about 0.1 to about 10 minutes at elevated temperature. DNA can be retrisvad through re

hydration of the well for up to about 50 o about 80 imes. The re-hydration reagernt may be a



pl ace via magnetic force on the top of the sanple plate. The energy
provided for this FOR unit 5 can cone froma standard 110/ 220V el ectri cal
outlet, froma battery pack or froma solar driven energy source. FOR
Reagent Modul e The FOR reagent nodul e contains all reagents
necessary for FOR anplification. It can include reagents such as but not
limted to buyf, TS, . [i NeLs, pol ynmerase 10 enzynme, and deoxynucl eoti des
(for exanpl e, O agen "rad EOR HNeltssake- oi-Bgérs. "6 bifise atis EATA O ﬁ@}?
Successful FERi)m clib@iclseAge NS, -ak @ Provi.d i a 96, 384, or 1536 wel'l or

| arger format whi ch matches the for %é‘nﬁg)dﬁgf}%)ﬁ'gﬁno?f?a@féqiﬁebléﬂfaf‘r’rﬁ%@%“pl ate.
The di mensi oAS™5t 2¥HE POR Feagestragodulce dane iaboutand Wit ﬁﬂi?ep%%{i‘rﬁc%é mm i n
hei ght, about. 8 ;ML e: apeut,.200 ﬂj n length, and about 60 nmto abdut 150
mmin width. Preferably, the PCE PEaGERPAFRBEUrEshagnansaamsiebght aaf ciabout 3
mmto about ¥®remm &l edjtoha ofoabaut, ARO0 A Lo, about 140 nm and a width of
about 60 mmto about 100 mm The PCP reagent rmguf?@anidsmncﬁaté‘gotﬁ? figFs #81 or f ul
pol ypr opy| ene” &t WEIPHS '9670es8%, (EEBEsocnBr-assanpt 8sdeRa% hawel! ch%a'll’he PCP
reagent nodukestk Sidpanutactired hy ) niection nol ding. Magnetismi s the
connect i ng mechani sm of t he sér?pT'g!mﬁd’ A TG T RE*PERP20 reagent nodul e. The
sanpl e plate and the PGRiadeagenthemoaal Becaniainraghets. preferably in the
formof a mﬂ%@r%%é G, %Qeagtdegr; idn t he form of snél I nagnéfesﬁfgﬂc}'g ‘& S%/rﬁ%? de of
the sanple plate, The TaGHELTC 4t FLEE “6h cbetneer drhisrs ampbes phake, and t he
FOR reagemnt smdish eor abdiewsd:0ro86AGI nPLAGEMEDL and tight attachment of the
sanple plate to the FOR reagent m%ul e. %%ngﬂs‘i&tﬁé“?ee% nteSfoduiernggwiiave

di fferent deSPHrscaachgaitie. ram Fay sy, 25k, 0bg, MY ROtiAAY B, RO U], ng edges
that reach igkRathe el L%taaf JLhe sapple plate. It may require-application
of air pressure applied by the presYlifaYdesree e rekensfer nchesoheagent s
from t he FORUfeagen¢scredukeiniaat endun@ 8anml &,0lat.e.....Sequenci ng Reagent
Mbdul e sty o The sequenci ng reagent%;nﬁa?ﬂag e%ﬁ?'@?ﬂ%‘”ﬁf‘?e Feagent s
necessary for KA Sequenci ng or DNA cycl e sequencing. It can include
reagent s isuch as but net.d ik ffers, priners, sequencing enzyne,
deoxynucl eoti des and di dz(\)fx%u%rﬁg%%f)rﬁggse(afS(S’P"e%)?éﬁ‘ﬁﬁll‘t@? in IiguiNpeh ehaudig iad

Chemi stry, MSI€siAtar" Biear ogye, crihdrederanchiSonSssn r@Q;Qé’{)(utedT»\t,}!ﬁ Leagents are

provi ded i nﬁutgpm@(}g‘g,mo% 1536 wel|l or |arger format, i hontt CREEt he
format and di nensi ons of “tThePSEMH5 ¥Vplaies. THe wiminsi srssnbiyt heaseguenci ng
reagent noduhe: areetBhOUbthZnoM@am) bt M 40, hel ght . about 80 mmto
about 200 mmin length, and about 60 E;%gt 8%%5 g ‘%%’(gf”n"rﬁ’ei”ﬁ SRt Fuch as

Pref er abl y, {M&VSWienc g ieagernt. chiodide, das: ainbedoghty of ;3RO 3, I to
about 1520Mintended use, resulis in 2 liquid th

at is suitabie for a desired use of the biological sample, such

as a unctional or structurai characterization of one or more components of the sample

Non-limiting examples of such uses may include. determining one or more

enzyme activities, determining intermolecuiar binding interactions detecting the presence of
, e 20T &

specific polynucleotide or amine acid sequence or of an immunociogically definad epitope or of &

2\) C! ' d hg 3a \.,‘;a id i j 8]

human or animal celis, determining parlicutar metabolites or catabolites, atc., al of whish can

be accomplished using conditions that are defined and known to those skilied in the reievant
=] e e {

art, including suitable conditions that can be provided through conacting the sarnpie with an
! ; i

appropriate activity buffar,

28



10 a length O about 100 mmto about 140 mm and a width of about 60 mMmto
about 100 mm The sequenci ng reagent nodule is made out of col orful

pol ypropyl ene and hol ds 96, 384, 1536 or nore sanple deposit wells. The
sequenci ng reagent nodul e is manufactured by injection nolding. Magnetism
is the connecting nechanismof the sanple plate to the sequencing 15

reagent modukg.Ihe, sampl e plate and the sequencing reagent nmodule contain

magnets preferably i orm of a magnetic sheet or in the formof small

magnets | ocated i nsi dethefsictdhe dsaiag R lhRbfes iiNGABGNetic attraction between
the sanple plate and the sequencing reagent nn&%g%%hrPdﬁgm%%#“%ﬁa@ﬁem

ol acement andoF; %mfgeattot Be Rl fiesign. tressanphieatpt atest 9=k heros@auencd ﬂlgle

reagent nodubg:n2QThe;S8qUenslng s.eagent dul e may have different designs.
Each sanple wel | may orgnay no&Eﬁﬁ@%‘g@ﬁ%&ﬁ@?ﬁ@f%ﬂﬁ@%aPWa%mmeaghnwmma t he

vel I's of therghrfleecpiatestaitite mayoudegtien@) aRRLH 6aLion. of air pressure
applied by the pressuH%edev'ce to transfer the reagents fromthe sequencing
reagent nodul e into the® SApPEPlrate=Pri At cBke endiron Reagents Madyl € 25The
primer extensivamn teagen edule sontains. 2l reagents necessary for priner
extension. It can include reagerﬁ)ts'sucph%:a?guqt'»rﬂrﬂ’[fgaD ﬁ%F%%Tﬁ@ﬂW@bm%dmﬁ@wg,
primers, pol 6T Béwinerwyerere! desssoprtiedeotdidass a,e@gtagm%@%%&%gmr%é bgf or

I ol ogy,

exanpl e, Curggag,%rg? o Nucl.eic Acid Chem stry, Ml ecul ar
W ey and Sons. 2003 g %L%mfggﬁgﬁﬁgmaﬁgmﬁPﬁvﬁ%%@amﬁsgmgﬁpﬁ@Sﬁxmpnm&&BG vel |

or | argeri0f ofimate; siwhjectevinmatiehesddtibodt ARt 200 S ensions of the 30sanpl e
plate. The dimensions of the priner extension ngggﬁYéﬁgdﬁf%“éF@Cébout 2 mm

t o about
Strip Well Moduis

All devices and applications described in this invertion may be used in 2 sirip

well format with either 1, 4 or 8 well strips.  The strip well module has the same or simitar basic

icotrint as the storage device. £ allows the storage of smalier sample numbers than the 96

. - " . |
'8 well plate unit. The madular design allows the attachment of wali strips to'a thin base piatform

o e . i , -
One strip can efther contain 1. 4 or & wells. The strips can be aitached o a thin base-piate
bt =

either through magnetic interactions or through ciips present at the end o7 the sirips The height

of one strip, including the thickness of the base-plate, is equal to a reautar basic storage unit, so

that the lid of the unit allows for the closing of the davice.

20 The Pressure Device

The Pressure Davice of the present invention is comprised of several moduies

which include the previously described sample storage device, a filter unit. o pressure piate unit

and a pressurized air system. All units are of equal dimension, equivalent tc 2 standard 86-

well, 384-wall or 1535-well biological sample plate, The dimensions of the pressure device are

D
[¢5

¥ T y ¥ it }
aboutl 2 mm o about 25 mm in height, 80 mm to 200 mm in lengti, and about 86 mm to about

150 mm in width, Prefarably, the pressure device has a height of about 3 mm to ghout 20 mm
{ i,

a fength of about mm o ab mm, g idit! mm mm
ng of about 100 mm to sbout 149 1, and & width of about 80 mm ic about 100 » but
H B, Lt

can alse nave smalier dimensions to accormmodate small sample numbers, or smaller sample

systems. Al modules may vary in dimension dependant on the size of the sample siorage
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25 mmin height, about 80 mmto about 200 mmin | ength, and about 60 mmto
about 150 mMmin width, Preferably, the prinmer extension reagent nodul e has
a height of about 3 mMmto about 15 mm a |ength of about 100 mmto about
140 mm and a width of about 60 mmto about 100 nmm The priner extension

reagent nodul e is nade out of colorful polypropylene and holds 96, 5 384,
rimer extension reagent nodule is

1536 or nore ;sanml.e..deposi | 1s. The pr

manuf act ur ed by”iﬁ%?%ﬁfgﬁ&%FI |Hrn%h&%@f?§ﬂ1?%a%%%a%éﬁﬁ%é@hﬁgﬂﬂﬂ@h&mhsm<ﬁ
the sanpl e pkatent® trher pruisaee xRS -y §E€a8eNt odule. The sanple plate
and the primer. extension reagent nodul e contain nﬁgné?§p5¥%?@P 157 PRt he
form of a madfEtie POREET Yrudpasihg theopmsofe mamltic nAgnetset ocated i@ Jd:nsi de
of the sanpl expl A8 NG MBINEL | : ion between the sanple plate and
t he prinen‘extensﬁoﬁereaaent nnd%ﬁ%géﬁﬁgagsf%?‘%Qﬁéiw'Sﬁﬁé@@ﬁﬁﬁﬁﬂémmetight
at t achment> oft=f4ve! wanrpke/ipliatebdion thenpridETHEXLENSION.Sea08NT . rodul e.

The primer eﬁggg i.on_reagent n?dule may have different designs. Each sanple
wel | may or fay not hav8”protFudi g sageent Hakotr eleorntiohd hessvel desicof t he
sanpl e pl at eanclibltodiBys HQAWY Tes-ARREdIGR! & OR Qe Bl  Pressure applied by the
pressure device to transfer the readg%%g ffgﬁ1§‘£9§?1€ "E%PEN¥on reagent

modul e into the sanpl &Mpligf et racieotiypieddo Reagente Maduled 1ThemNaRbALY P NG
[ ' It can

nel'ade reagens muah e et ATt STt e Ers, Ao, e qaznci ng. 20
enzyme, déoxynutldeosit desnsndingbid goxyRuakeptl-0es, (ﬁhgﬁiteﬂ?rﬂtmpalyen’e m%%g Ic‘)ﬁrcg
Protocols, er:'lo(l"c!rf%f s%iid material such as polypropylene, aoryii i i

; e, yic, and containg paper or & solid matrix for

filtration. Preferably, the fifter unit has a thickness of about tmm to about 15mm depending on

the substrate used for filtration. The filter unit has the appropriate number of holes/slots that fit

over & sample storage device and holds 98, 384, 1536 or more sample deposit holes. Each

15 filter unit has fts own tight seafing fid. The rim of the holes can be either straight or can contain

protruding edges. Protruding edges can retain the matrix material within the holes with or

without adhesive interactions.

Each hole within the fitter unit may contain matrix materials, such as but nat

fimited to sponge-like material, silica, absorbent powder, and filter paper for the filiration of

20 bioiogical materials, such as but not iimited to biood, bacteria, genomic DNA, mitochondrial

DNA, PCR praducts, cloned DNA, protains, RNA, proteins, minerals or chemicals. The

mairices may be selected 1o support biotogical sample processing, for example by way of

lustration anc not limitatior, one or more of DNA purification, PCR amplification, sample size

fractionation (e.g., on the basis of molecular size or cell size), serum processing, blood

2b  processing, protein purification and cel sorting. The matrix materials may be either intagrated

in the production process of the sampie plate unit, or attached through adhesive interactions or

wedged into the holes. The matrices are prepared using standard technology necessary to

make size fractionation filters, or treated material to degrade or ratain unwanted biolagical

fractions {for example, Current Protocats, Maolecular Biclegy, Wiley and Sons, 2003 The

3G matrix materials may also be freated with antizodies, lecting, or other affinity, charge-selective,

ion seieclive, group selective ie.g., amino or carboxyi functionalities), hydrophonic hydrophiiic
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i istry, Mlecular Biology, Wley and Sons, 2003). The reagents are
Q(r:loSi (Cj:ggmi ﬁt ay96, 384, or 1536 well or larger format which ][m%(r:]hes t he
format and di mensions of the sanple plate. The dinensions o 3 e ht about
hapl ot ypi ng reagent nodule are about 2 mmto about 25 |amin hei gt " oou
80 mmto about 200 mmin |ength, and about 60 mmto about 150 mmin .

j i dul e has a height of about 3 mmto
about 15 mm T ener R "ABSUE 156 T 6= D5GEonL 40 ANt e s abour
ol orf Ul polypropyl ene. and ol da oa. 354 a6 ar ers STt € Blbsbre

| ene and hol ds , , npl _ _
wel 15, o hiBPBUYE g oHgens mbibest svmniactir od oy vwi:scti.onmol di ng.

[ [ : ichg.echani sm of . th sa_lepla_te.tojtlhe
nap! ot ypi N 1 engent aodul o - PR Carnle 1 o RE (e Hepl bt Pingormeagent .
modul e cont aPhwagrretss prebepabbsy, Bnctihe §c@hﬁﬂc@§0%nﬂ%&?@}&%ﬁ§ﬂ%ﬁl QL In
formof small mrro%gfge%t%ﬁél ocated_inside of the sanple plate.

e 'magnefi’c
attraction belwesn t (L AFETE TR ERES a2t AedRal ey phngoreagenttns nedul e

al | ows for emaﬁiialwmgmﬁlka@g_ﬁ;e&éﬁgﬂ% %“?’;%“?O(r‘?ggf”g%&%r%ﬁ?vtr%ﬁﬁ ja}}golg h&v%}g&é tot he
gﬂo :‘ or ot nggéﬂ%gﬁ%fgf}qgcﬁggq@vﬂsfg#t)qereithidBﬁmlaystmsrnaz?zyor {t?@ﬁdéb?&rﬁre@é&?séﬂatﬁ:e?%np%qges
apo cotton S 2HIEIELLS, el R ok oo vanater 1
?ggglent s Pr oBpidgy, fJ!EiEBidﬂaj}i, otiydrd Gok£agent Eéﬂaq‘lﬂe%éyrbtro%estsr%r%msa%gﬁlS%I t%laggu?'
Restriction f%%glu os‘flsgmp%e\?o?‘uemn; Sl\a/%?)ll:ela%ounts can vary from about 0.1 pg of DNA to about 1060
ug of DNA, RNA, protein, blood, urine, virus, bacteria, cells, tissus, cell extract, tissue extract,
metabolites, chemicals, or other materials. Sampie application is through direct spotting and
can be astomatad.
15 The pressure plate unit appiies air pressure from the op to the filter unit holes
and forces the sample through the matrices into the well of the storage device located below.
Fraessure may be applied from & pressurized laboratory air system or prassurized air canister,
The pressure unit may he applied to introduce through top pressure the reagents into the wells
of the sample storage device, the PCR device, the sequancing device, the restriction analysis
20 device, the protein.crystaliography device, the dlagnostic device, and the strip well device. The
pressure plate unit is provided with holes connecting all holes to an air intake. The air intake is
attached {o a valve that has an air-tight seal connecting the pressure plate unit to a pressurized
air source, The pressure unit atltachss ic an air sburce by turning and securing the valve. The
valve can also be attached to = pressure gauge mdicating the reguirad pressure for each
25 specific fiter unit.
All modules for the pressure device described herein are preferably airtight to
attain & seal that withstands the pressurs required o force the sample through the filier system
into the storage welis. Each modula may be flat or have protrusions that exactly intc the
adjoining module.  An aitight it is creatad by use of 2 joint or a oushion of compressible
30 material. The joint may either be placed arcund the perimeter of each unit or around esach

single well.  Preferably the joint is iocated in a Fim, or affixed to the jid using an adhesive
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The restriction analysis reagent nodul e contains all reagents necessary for
DNA restriction analysis It can include reagents such as but not limted to
buffers, restriction enzyne, and salt (for exanple, Sanbrook et at., 1989;
Current Protocols, Nucleic Acid 15 Chem stry, Ml ecul ar Biology, Wiey and
Sons, 2003). The reagents are provided in a 96, 384, or 1536 well or |arger
format, whi pra ,;IchA%s ir'gt‘hef format and di nensions of the sanple plate. The

di nensi ons of the réstPet] diY dialcysies tengent hodulresiat eoabout 2; gmto
about 25 ai nuichsibeicghtto @bk 80 om.t.0 ;999?% 200 nmin |l ength, and about 60
mmto about 150 nmmin width. Preferably, the restriction analysis reagent
nodul e has a hei ght of TabdaenBoneh i oncabiesit indiBsidma p20.a Length of , about 100
mm to about 14Q.mand a.u.dih of about 60 mmto about 100 nm Th& ®
restriction analysis redgent moall's EouwadEaatic ashessol (orfrudy pehypeiopy! ene
and hol ds 596{e38#d olib36evak dREEGAHPLS, AeROSLL el s, The restriction

anal ysi s rea’gient\ modul e i s manuf act ur ed by i m%g}\é\ltgﬁhﬁn"ior%}ied’i"%@? &s descrive
Magnetismis'tHe cORhEEt FHG retkest gireon thersanphegpliatiRet O it BE rom o
restriction 2banalysi srH.ea960¢8 ule. The sanmple plate and the restriction
anal ysis r eagent rodul e con a%cnaq%g[g)ﬁé%te{sweﬁ? EFCrabrEy P erestfiorinwohe aght
magnet i ¢ she¥t! farihd protehend gibmogtal samhik pABIRBLSslRGAL8d [Lnside of the sanple
plate. The npgnetic attraction between the sanpl e pl at esglgﬁ%mf’ﬁ%%mmer
restriction analysis Teagent nedt’d atresvieieperiesxactioplaeement: and ti ght
attachnent ofndtsheags aspte mph at b9 LOhg.J iction anal ysis reagent nodul e.
The restriction analysis r eager;t modul eapn%%’p ‘at F WP B At maésegril oEach
sanpl e wel | T/ Brergyhsios Ttraee preteeuds ngee Ggas.d hatwLeagh, i pLe. Lhe wells
of the sarrplneag;;]Jﬁgta@am,%temrg?lé/chrngaq uire application of air pressure applied by
the pressure device to Lransier tHe CPEAYERTEY feofmerron: estiei tii 0B saqal ySi s
reagent noduf eifiitatort re. SaaRlags Phathe z:RaRAQSE vice The basic sanple

st orage deviﬂg:a? ma% Ee nodi fied to function as ggﬁ*%zaﬁﬁﬁcﬁm%ﬂ PUHEY PEEFsed i n
the detecti off SPEHPHEAY: 1BV SsPphiys ibeldogireal o cndivi BBSu:sRUTRR. ANi Ml
and pl ants dinge@seswvo Fhg diiagnestic devi ce may i nplenent the placing of a
cylindrical diagnostic aev%ge O%&etug%v_g];o thee r‘r‘B?’é’““Storage devi ce. The

di agnostic devi ce mayFge produeedsianreb¥ition parts. The different wellts may numberad

and marked through the engraving of numbers and latters onto the sampie plate or through

application of a printing process.

Portable PCR Device

20 The sample plate may be aftached to & thermocycling unit (PCR device}

through magnetic forces, The sampie piate and the PCR devica contain magnets either in the

form of ic tori
m of & magnelic sheet or in the form of small magnets located inside of the sampie piate

The magnetic attraction between the sample plate and the PCR device allows for exact

placement and tight attachment of the sampie plate to the PCR device.

25 The PCR device contains a temperature platform with the footprint of the

storage device. The POR device produces temperatures in the range from about 4°C to about

100°C. L device © ‘ Ut
C. The PCR device contains o computer component that can be programmed for repsated

oycling protocels that contain multile te ratures ried ]
» mukinle termperatures, varied wmperature holding timeas, and

mulfiple temperature o s that ¢ °C
P 0 € changes that can range from 4°C to 100°C and thal accommodate the

Cay
[en]

requirements f tandard T i
G fts Tor standard and hot-start BOR amplification condiiions {for example, Giagen "o

o)
R



10 ways: 1) an independent production process and added as the conplete
device into the sanple storage device, or 2) |layered as independent units
wi thin each well of the sanple storage device The

di agnosti c device may contain a zone with at |east one specific antibody or
specific diagnostic reagent within the device. The reagents may produce a
visual | y det egkabl&.do feacti o n.anti -antigen_conplex is formed.
Shi opi no Sl eeve oo, GGk r%ai\{l@%%%% kﬁubcﬁlssg‘g%ﬁe’eJBE 'SR ydenrontgatel y
transport or"iraldechicobogi calovaraitee bisalns e r&bRRRaSkHEVYE|S designed to
hold a sanpl g,sto age Odevi ce and an information storage medi um~ Tor exanpl e
a conpact disc %CES CORtEPHIHGE {RE® PRFOIRELT Sinieorrekimnig tdved matreriyal . 20
in cases whepieccdang@rneusood orl thf 8641 PSR! gLk aks are shipped the vells can
be sealed with an adhesive film gri or to cl o%’i lrﬁ% OF ﬁré’v'g%rfﬁltgs StBraEge

devi ce. The SHiPPF g™ siseates Hag2eWdeqyart silelt fen boiit0rpapastor, Sanhg

st orage devi g@erg{g,%gger, and the enclosure. The bottom pan nay be made out of
cardboard, plastic or foammaterial than has the exact footprint of the
sanpl e storage device and a software CD or other information storage

medi um For 5?: Errent or 25 transport of biological material the sanple is
spotted into— SRHETRAYE t he sanpl e storage device, and the lid is closed
and seal ed through itspaggeti.c.lid-closure. The sanple storage device is
placed into the tight-fit of tﬁge‘c‘“sﬁ?c’g’ﬁi'ng@“sﬁ’"g’e\fg ﬁé%&m”e%@rwrwﬁbe
added. amplification. It canTipkids reaeertf sibhes sampl enighof %%rSQGN$&§ DQ}anrgsre may be
determ neg b%zt he aﬁé e of the sanple storage device it may not be 'smaiier
than a sanpl e St oragé  GeUPRECHIR FF pay#En Tey Yok Hahdnod 0tisgeackadasanpl e
storage devimesrs dh@icsaskliawrdi NG Radding., Ligl, preferably consists of at
| east about 5 nmm additi onal padd?nggand ugﬁ%gegﬁo&u{%’% 8 2T E! et e
storage deviB@halieeraiales dedoneainisingace ¢ e @RS FctdnhsiBh of e

i nformation devi.ce. The,l.acati of . the information device holder within the
transportation s %gile dd“é’%geﬁa g&%nmr{] K0y 58 "8t MR heET89mm B adewRéenm| t i s
desi gned t o ipleos.ded abosmargnrf iotabd O 1 s0ah &Rekig@NErefkanTULL b CDs or nenory
cards/ meppry_ st i Cﬁ;}ﬁ The sanpl e storage devi ce F}aolwil:llilgr ?é%ﬁ%ﬂamg%u has
preferably Of "FOr FedhPed R & #oa1t 155Tehe Kste at eivaatod non if cam tased.anThe

sanpl e st or agen dexistesNphdebod nedidingrthe padding material is either
surrounded by an outside enclosure ’gf gﬁs&%ﬁ??ﬁ?ﬁ g’ﬂ“‘fi%ﬁd“%?ﬁ BN BTt e

sur roundi ng PPh@FCREATP| 28d S0y &Y e38de A6 e SYoraBeh fid @edddf QERBE HRNsSE Qegaggfg: devi ce
fromall six, sides q(L)niar%zzijea:]gi_ng qan erni ng lid or surrounding the sanple
storage device hol der ofrom 5 sl geZ° Py case the sanple storage device

hol der includes an opeaimg isdine thghekéid henatilached to one of the sides of
t he sarrp%e st orage devi ce hol der, cgvédras one 1on?%t ﬁ"]éa & PEI RH &g devi ce
hol der sTdes*hid "4 tac Hsaee P soppodicRecmicdenaind caraumBlGHaSES, it he
transport slgeve, ;iEQL.then:s anpl e _storage devi ce hol der surroundi ng
the closure of the 6th &g’i g%al Asrg]g?eo%fmgg‘dg”iaﬁpﬁf&% EAEr B8PRE HrosempledBies i di ng
over the enflhe eganplearastonage: deyi:aanboldein ANGCRNELORES: Gl he O
package mat g}r{agcgl %cgr oviding rigidity to the sanple storage device 1ol der .
Space i s pr SVICHRH e BR" CRelBlAter dEnT therampls Biats poht PeR eevent freuiaddr ess | abel s

and postage stanps. Ths PCR reagent module may have different designs. Each sampie well may

25 or may not have protruding edges that reach info the wells of the sampte plate. 1t may reguire

application of air pressure applied by the pressure device to fransfer the reagents from the PCR

reagent modduie into the sample plate.

€8]
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Protein Crvstall oaraphy Modul e The crystall ography nodul e contains wells
that may be filled with different 20 protein crystallization solutions and
dehydrat ed. The basic storage device may be produced out of clear
see-through plastic and each individual well contains a protein
crystallization condition spanning the pH range from about 4.6 to about

9.4, Each well A tai,n different buffers such as but not limted to
acetate, tar u%,' SR %< Tris, citrate, HEPES, inidazole, formate,
cacodyl ate, MES, Bicinme; sdduksSuingClebd-At & octERESinacet ate and different
precipitating salts such as 25 tartratDeL,j phosphat 6. SammoRTcrA ard T4 hi um
sul fate, magi8sT G AndNeares avavetor i ldean iregrresiaems aRRRIkM0:SOGLUM  Zi nC
and cal ci um agset al.erSQMi, UM Ci te, sodium and magnesi um f or mat e,

magnesi um and so ir'gﬁ%_sb%ﬁoﬁ%%%yg%di URMALECATE, T8 Gl e et €or ammoni um
formate, Pitikictm andhanmoniurrsuisfabe, wilslbaazel:e20:6TAR, an L pr eci Pa'vitg%t' ng
organi ¢ sol vent s L4ke 1|\(§E, 2- propanol , ethylene glycol, c i oxang,”"&thanol ,
1, 6- hexanect'i' 61" The¥ ‘¢ih“304| '¥8 CHREAI PEGAG0 e 6008, ant AB0siISR0M 110000,
and 20000, RifpMME538e did@hns: 20008042000, Jef f ami ne M 600 or ot her
addi tives like teri-butanol, glycerol, 88%“-"%,“’“6&?)1'? B[EPRout Z4pg oyt FFons,

di oxang, et HYT &n&icgi §ss! §0 polty etohy2os meh i iy, Theasvel dosmARY 06 fb 126 with
the sol uti o%@tgb@g@raag ifferent concentrations. The wells are dehydrated,
retai ning the substances - 'on° CRAETWAPTUE "6F atAightReEtost 2 Mheo sveld s rare r eady
to use, d¢an DengremyauatoegmictBoinedeim ahd -the, & REALeI N ey be added.

St acki ng Rack The individual sanple storggé uniat s‘ﬂﬁ’{gb’ & HoFed e ther at
room t enper af HE G BRIk Badd wvi shetifdldoyrdesigned nstosage, 186k, The
rack (see Fi-gi esipdBdohold different ampunts of sanple storage units, the
barcode i s preferably visible aﬁdsefgﬁé(:‘%fetagerﬁré”fd@?i'ﬂé‘a@ﬁ%ﬁtqff&ﬂ mOinsAtiopl asti ¢
tracks. The ™&tdnsage rack nay be either open or enclosed in a plastic box

wi th closing

Magnetism is the connecting mechanism of the sample plate to the sequencing

15 reagent module 2] ; i
ol . The sample piate znd the sequencing reagent moduie contain magnets

e e , . T .
preferably in the form of a magnetic sheet or in the Torm of small magnets jocated Inside of the

sample plate. The magnetic attraction betwesn the sample piate and the sequencing reagent

madule allows for exact placement and tight attachment of the sample plate to the sequencing

reagent module,

20 The seguencing reagent moduie may have different designs. Each sample well

may or may not have protruding edges that reach into the wells of the sampie piate. It may

require appiication of air pressure applied by the pressure device to transfer the reagents from

the sequencing reagant module into the sample plate.

Primer Extension Resgent Module

25 i i j i
The primer extension reagent module contains all reagents necessary for

primer extension. It can include reagents such as but not limited to buffers, primers
v e,

poiymerase enzyme, deoxynuclectidas and dideoxynusleoctides {for example, Current Protocols

iucleic Acid Chamiotry &imioerilor Fimleo: ;
Nucleic Acld Chemist; y, Molecular Biclogy, Wiley and Sans, 2003}, The reagents are orovides

In & 86, 384, or 1536 well or larger format, which matches the format and dimensions of the

30 sample plate. The dimensions of the primer extension reagent moeduie are abouw! 2 mm to 2bout
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door. ' The stacking rack can be produced out of plastic or
nmetal. It may hold 10, 25 or 50 sanple storage devices. The sanpl e storage
devices slide on tracks into the stacking rack. A |ocking nechanism
prevents the cards fromfalling out of the stacking rack. The 15 stacking
rack can be either open or may be conpletely encl osed by protective

mat eri al and . %%jhinged dog; at the front side of the stacking rack. System

for Storing. FackiAg - RAd CRETT PP GODAE" RESCIrEtab ek W trim Biaduo g Cak

Materials — inwidih. Preferably, the Fheer EALEGOING . SLQLA0E device i n the various
enbodi ments descri bed above can be coﬁ%gf%ﬁey%rv?n%fﬁa% eé‘is‘:”?f”eai?ﬁﬁdl%ime@mﬂfo
provide for i'A"EYFEFBR’ FPUSHAPIresbordgemandisanghe 20.BNAeENL. for life
sci ence appligatons Q.S odi.nent of the invention enables the

i ntegration of bi oPoﬁ?%%%%% ngs”%”g?Iaé“e”?aq“é‘é‘h‘ffi%*ﬁ?w Prigedointg, angmoicessi ng,
and sanpl € data mmahagenent sanat aegoagargi NgTSaNPLES ..be associated wth
the location of the sanples through direct phyrugi caIE%gTsﬁllsogcf“ﬁ?‘i”bﬁm%f”et‘ﬁe dat a
with the sanpi"8” &6 ay& e edd'9 The stored information can be updated with
addi tional data that Qqfi-@iRAtEeS.f i.nventory and tracking of 05 sanples
in combination with mul ti-step bi %Oﬁ‘g%n?:%ﬁm?heagégr H'FEERbC BF'S, o icorltiet | on
processes, sEFeBERN Pggerbirodss dys sapad pientanding ok bkeSiengh ALGA degﬁe%Ln*C!gt a,

and ot her sowé?r%s of. dqvgltg% d ipformation. The data associated W th the

sanpl e can be transmtte "8 faf EGYHF GURFh caindbe e ohireslanaghiic alcasof t war e

and net worki mgidasiakd {eelWif: t hat,enabl gs.dhterfacing of nulti-user,
mul ti-site environnents. i Cﬁd}lb%é‘éﬁ%ﬁﬁegﬁawi(?rpﬁﬁ}t?rﬁﬁheaﬁtﬁlﬁ’f a

sanpl e is i nPEYFat EGIHE viehelyaripl @astopagecdesticcrnbitamas s0sd at .
el ectronic i E\Et@!%oftﬁ&;ﬁmepéﬁé(ngﬁf‘%'fgetn@mgg reless interface, such as a radio

frequency identification rans“beonder. Wi | e barcodes have been used

in the past to identifiyie sampl eSsnsibhirsadeRCRABANOGN, NAS: kit ations that nake
it unsuitable f%r thlse in the present invention. These dlﬁ%nrenmt%etsigg“’ns I:ljg%bl ude
the requi red®11PHCLM2E G A OTUEINBREoD 4ot oden ifitothetwean S fRlsa@ble plate,

i nf or mat i1@n, k ket &d 2bREALIBLI QR . and interference through
environmental factors such as Ir%ué%@%%?é%&r%% PERACCREC P KeseRRlrsotisequency

i denti ficati & Peehrobogyooversomesidinese dingagant ages Renot e
comuni cation utilizing wreless equipnen 10 frequency (RF) technol ogy,
which is enployed in many industries. technology is in |ocating,

i denti fyi ng, Handpht Bedgeng @b ect s, such as

The haplotyping reagent module contains all reagents necsssary for DNA

napiotyping. It can include reagents such as but not limited to buffers, primers, sequencing

20 enzyme, deoxynucleotides and dideoxynuclectides (ior example, Current Proiocols, Nuclsic

Acid Chemistry, Molecular Biclogy, Wiley aind Sons, 2003). The reagents are provided in 2 98

384, or 1536 well or iarger format which matches the format and dimensions of the sarmnple

plate. The dimensions of the haplotyping reagent moduis are about 2 mm to about 25 mm in
haight, about 80 mm to about 200 mm in tength, and about 60 mm to about 150 mm in width

25 Preferably, the hapiotyping reagent moduie has a height of about 2 mm o about 15 mm, a

tength of about 100 mm o about 140 mm, ant a wicth of about 60 mm to about 100 mm. The

hapiotyping reagent module is made out of colorfyl polypropylene and holds 96 384 1536 or

more sample deposi wells, Tl pi i ]
ample deposii wells, The haplotyning rsagent module s menufactured by injection

n s

moiding.



vehi cl es. Exanples of publications disclosing RF identification t ag
systens include the disclosures of U S Patent Nos. 6,696,028; 6,380, 858;
and 5,315,505 RE identification (RAD) tag systens have been devel oped that
facilitate 15 nmonitoring of renote objects. As shown in Figure 9, a basic
RFI D system 10 includes two conponents: an interrogator or reader 12, and a
transponder (commonlygcallked:. ta 14. The interrogator 12 and RF tag
14 incl ude respective a%ﬁtee;nnég%lgﬁﬁfﬁgg Wﬁéﬁlb‘éﬁ“zﬁi”%ﬁ"}m%‘%@m’ﬁﬁt"e*f raogapos 12
transmts tHpeaghmits. afteemmalclfza dhadie hEsYUeNeY it e 00ation signal 20
to the antenpa 18 of the RE tag 14. in response togréceclyd\[}llgn“(jjmtalﬁemag*"‘“S
interrogation srgnal 20" ¥ A&REE 814" B0p foducesshmaanp! bdsudesmeduhat ed
response si gaabie 2Rtet hat rsgndik ansait 1,69, to the interrogator 12 through
the tag antenna 18 by a process known a§9%§€E@8gafﬁbr?“0 the hablotyping reagent  The
convent i onal™RE® Fefty’ 1% skiic Pledresnicanc dopl ditberdentBdy A0k 24 With a.5wi tch 26,
such as a MG transistor, connected between the tag antenna 18 and gfound
Wien the RF tag 14 is activated by the interrogation signal 20, a driver
(not shown) creates aTmudubabihdgacta: 9Blef f.5i.gpak. 27 based_on an

i nformation code, typically an identificat ia%n cg&g‘ér,en‘éjf%ﬁ]'”éd“?%’ SATABHYOl ati | e
menory (not "SHEWAYY Bf " RERE&gIE4Nat Thre modud atlisngins bgnal pAZ | 5.aPpl i ed to
a control tesu-adnQfotdg, SWLS ich causes the switch 26 to

al ternately open and el ose;.§r \Rhe%p@%% P WCFEHS B CF e diheistet He reeanpistrenna 18
reflects’@ poreponinfrsadeet intientogatane skgnal 20 back to the interrogator
12 as a portion 28 of the response signal 22. Wen the switch 26 is cl osed,
the 30i nterrogation signal 20 travels through the switch 26 to ground,

wi t hout bei rgsiiebl ecledp-thenghy.creating a null portion 29 of the response
signal 22. in other words, the interrogation signal 20 is

anpl i t ude- nodul at ed t Beprgthiee atdieisrresponsecsi @hakin2d RY Akt ;‘?Jc@s%@a;%'f%
reflecting and .ahs gcg bing.the interrogation signal 20 according to the

modul ating signal 27, WA ch € CHEF ATTEPESEF Lo o émitdop edifdrn e rati on
code. The REwag 44 eaulid absge=beaiBdbf i.ed; sogbhal, the interrogation signal
is reflegted when the switch 26 is closed and 5’b§[§{%‘é§’{%c§ﬁ N‘Ige‘%vﬁcpch 26

5 is opeh. USOH Pel@Fiizhgiopsie Wiaspsives sioghamhe@agdnhend Arb@ld1Q9abQrsgd 2
denodul at esot 385 KBS RORSE :SL-GNal, .0 _decode the informati on code
represented_by the response Si gfr?ﬁ!?h.ak%ﬁ“e Sgﬂv‘éhﬁdd}*{a NSIRIEDA s sl tids
operate on arsinetsons reguencyicoscdiklsatafen Hodd £h4e: RE, Lan 14, modul ates a
RF carrier ﬁé‘&@%%@u@éoto provi dg an indication to the interrogator "% t hat
the RF tag 14 1's presht “FOTH & STBST Migiratncaboumt age ofooRRAED sy stwams | S t he
non- cont act Preremiyl thi@s@tion analysis reagent moduie

has & height of abou! 3 mm to about 15 mm,

20 alength of about 100 mm to about 140 mm, and a width of about 60 mm to about 100 mm. The

restriction analysis reagent module is made out of colorful polypropylene and holds 08, 384

1536 or more sample daposit wells. The restriction analysis reagent module is manufactured

by injection molding.
Magnstism is ihe connacting mechanism of the sampie plate o the restriction

25  analysis reagent module. The sampie plate and the restriction analysi

s reagent moduie contain

magnats prefer ' f f i tor
1ag p ably in the form of a magnetic sheet or in the form of small magnsts located

inside of the sample plate. The magnetic aliraction betwesn the sample plate and the

it miveic = b oenyed ) ;
resiriction analysis reagent module afiows for exact olacement and fHight attschment of the

sampie plate to the resiriction analysis reagent module.
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sight capability of the technology. The interrogator 12 emts the
interrogation signal 20 with a range fromone inch to one hundred feet or
nore, depending upon its power output and the radio frequency used Tags can
be read through a variety of substances such as odor, fog, ice, paint,
dirt, and other visually and environnentally chall enging conditions where
bar codes or 15 other pptigally;read technol oqi es woul d be usel ess. RF tags
can al so be read atf renar kabl e speeds 27" MOSYe iy deve difpendicagnd. nchess
than one hun#i&d wi'lMal secondshave protruding sdges that A YRI £al, . RF tag system 10
often contaips a nhunber of RF tags 14 ga_ndl t he r?nrﬁ%ﬂ%fgg igrmgf?gafﬁif Pdgs are
di vided into three narn Cat Egrfesure TRaise b ikogosireseat & BRARY he raments
power ed passianetit agsicidabdiRlkYs .- passi ve tags, and active tags.
Each operates in 90f'undarreﬁt alaﬁgmﬁi{of%ggfrgmhe\ﬁﬁ%‘? plate. The
beam powered RF tag is often referred to as a passive device because it
derives the gRerLgy feeded for its operation fromthe interrogation signal
beaned at it. e tag rectifies the field and changes the reflective
characteristics of théhtagiddasekfiorLreatl change in reflectivity that
is seen at the int ﬁ{_r ogat or . A batter y-%gagragae g“exrf" id-tﬁgg“gwovéawawgcm
operates in ‘F5& §1°'T HF FESKN ohhormoekleatis ngysitisoidRFe 0SS SEGH QN4 N, 9r der
to reflect aislehbasto theydNiSLLQgator to devel op a communication I'ink.
Here, the b%t‘ery i s the source of the EF™Enbjerienonat cpiowes: didghaat | y, in
the active REVtag: oa of hassmbit t@faoé Fowkse driQy; te its own radi o frequency
ener gy p%/vermﬁgs,bx the battery. In a preferre ngﬁ%ga\f'éﬁeﬁ?y %efpr?‘?ql‘ée‘b‘f“é‘%cent
i nvention, the sysfem EEReTSPEdToBerachreethansy ca opstmb e hardwar e
devi ce, i-nveahpe\stand dFanage and the RFC interface between
the hardware device and the g&!‘% ﬁf%&‘@% EFFT YT 3T Gatewd0of theaumie
therein is &°&ys'@ffe100 fornmed in accordance with one enbodi ment of the
i nvention to include H)aedias;tm%ng e device 102 described above, the inventory
and management software conponent s 54 SOHrer &puebiiyp of wpit enesant dnfaday GONpUL er
syst em 106, sgastdic thgnosadb@efivBgHencyei-denrt l £ ion interface 108 coupling
the storage device 102 and the softvvaremi%%l.ag%gse ErABIYe 2 vReReTeiaple
interfacé 108° IR UUEET A X -arigpoemitei00massoci ated with the storage device
102 and an interrogator 112, which is coupled to the conputer-inplenented
system 106

Shioping Sleeve

The shipping sieeve is used to safely transport or mail biological materiai. The

shippi e 5 desi ]
poing sieeve s designed fo hold 3 sample storage device and an information storage

medium, f ¢ tdi ni
. Tor example a compact disc (CD) containing the information concemning the material

20 in i Finf i i
It cases where dangerous ot infectious materials are shipped the wells can be sealed with an

adhesive fiim prior to closing of the sampie storage device, The shipping slesve has two parts

the bottom part or sample storage gevice holder, and the enclosure. The bottom part may be

made i i F terial '
out of cardboard, plastic or foam Material than has the exact footprint of the sample

storage device and a scftware CD or ciher information storage medium For shipment or

25 transport of biological material the sample is spotted into the wells of the sampie storage

. ot iy
aevice, and the iid is closed and sealad through its magnatic lid-closura. The sample st =1
. The i torage

i R . o ,
cevics is placed into the tight-fit of the shipping sieeve bottern. The CO may be added

The size of the sample storage davice hoider may be determined by the size of

the sa Tes of Co i , Loy . .
ne sampis storage device it mav not be smalier than & sample storage device, but it mav be
I e O =, Cotl =



In this enbodi ment, the transponder 110 is associated with the sanple
storage device 102, such as by affixing the transponder 110 to an exterior
surface of the storage device 102. However, it is to be understood that the
transponder 110 can be affixed to or associated 10 with a tube, a plate, a
rack, or even a roomin which the storage device 102 is maintained. Wile
it is preferped Lhgl e transponder 110 be associated with a single
storage devi (E:]Zg rl%%a}ci %86?%(5 %aoné%ei B8t frtcevatlhe parvidglratdsanpiel stieeed | n
the storage devitcer 1 02sieadn haveaRistl-ppsRendss 110, associated with it.

Associ at i on gan be achi eved eit her du?i ng pr oﬁ%@tﬁugﬁﬁgf’mt & 68 dgesdevi ce
102 15 such tH&E "¥'He 267 aMEPErTaee ‘T EGebye dhtfeddedmamntdasStor aggidevice 102
or after thenstQfidde AevnLEs H07 been, praoduced, such as through adhesive
affixation to the storage devglnl Ce %?p?r%ggﬁ%ﬁeéfpﬁ?%%wwiO'siﬂtOhmﬁon

pref erred®cofmiieet ilng dmeohanispused dnbgthessampl 6.s1,0ra0€. device 102 in its
various embodi RNt s, it.t V\,iTII be understood by onen of o?gﬁhgﬁ‘? SKI'TT n this
technol ogy that Appropritat é°SATMEE domgerityichbofead etdtond prev®itor formabie

uni ntent i onahatéral efiding @fapedi B QLABLIQON gLared in the transponder 110 and
to prevent interference with radio fr":’e(':]ue%%;a/m (s F CatieoRYebatwwenns he
transponder "PE3"GfEeEhe et ercogat oy arld@side enciosure or is integrated I re%g&g%nder
110 can be @uﬁ&fn&% oed with ggta aHbout,t_he storage device 102 and the
sanpl es stored in the storage deVi€e A82he INkeTeian rigraoswieics frbp =il uif singxat i on,
| ocat i on ¥ nfioiuat kompenmbad yiSdubolnBih@THIRER AR s1oRLQdUGLI On, Rrocesses, clini cal
trial conduct, synthesis 25 processes, sgrrSIOchg ”é”chﬁc’%rpré’fﬂ S of e

i nf or mat i on ‘KGR *FE AR G8ee=dlidel ippdenat breenap fic, thaits inebies Reor@fyr Maliue in
nmanagi ng sanplesamiins:adel 44,0049 RLERI 0gr i ng such data, the transponder
110 can be confi gured t%u per m”tgerrr’o‘ﬁ.?‘%’% ‘?E%S&%B‘eﬁfﬁ’éﬁé?F?Ygfe@ﬁfd%rh@esjatia
within its eyl ferppackite biiomc wheeit taRs PANEBRLELAW |, contain security
archi tectur%m;a%gtdevgcefhl iﬁes &ﬁr}ec‘l se access conditions per type of” G4PE to
thereby restrict readng, “WiFPREe cate aptabinlge sRorvidexarphies citdhe -30RFI D
interface leBicenpenantis s63h: Be-co00 .aur, recei ve control signals from
and to respond to a particul ar rcagrrpl\jtcer-:(?z?rr'pl gerr%nr?eélﬂea%‘tbﬁOb?aﬁ%@éﬁai?gaisystem

such as the pg)éif:lip%ghgty to the sample storage device holder, Space is provided on the outside of the

transport sleeve for address iabels and postage stamps,

Protein Crystaliography Module

The crystallography moduie containg wells that may be filled with different

20 protein crystalization solutions and dehydrated. The basic storage device may be produced out

of clear see-through plastic and each individual well contains a protein crystaliization condition

spanning the pH range from about 4.5 o about 9.4, Each well may contain different ouffers

such as but not limited to acetate, iartrate, phosphats, Tris, citrate, HEPES imidazole, formate

. = - S - ‘
cacodyiate, MES, Bicine, Tris, citrate, HEPES, acetats and different precipitating salts such as

25 tartrate, phosphate, ammonium and lithium  sulfate, magnesium anc calcium  chioride
cium ¢ ,

magnesiim, ammonium, sodium, zine and zalcium acetate, sodium citrate, sodivm and

magnesium formate, magnesium and sodium chioride, sodium acetate, sodium citrate
3 : 1] =y

ammonium Tormate, lithium and ammonium suffate, imidazole CTAE and precipitating organic
¥ = 4 H

solvents fke MPD, Z-propanot, ethvlens glycol, dioxane, ethanol, 1,8-hexanediol. Thay can

30 aiso contain PEG 400, 6000, 1000, 8040, 10000, and 20000, PEG MME 5506, 2000, 5000, and
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application described herein below, in addition, data witten to the
transponder 110 can be encrypted for authentication and security purposes.
The use of RFID transponders or chips offers the benefit of a w de
tenperature range (-25C to 135C) without the | oss of functionality, in
addition, the transponders 110 can 5 be utilized to control renote

devi ces, suchypas;. L.gnakhi | ight or generator of audible tones for
alerting and fg’@aﬁ?ﬁg%ﬁﬁgd’ grg?t%eég d%msv%bié “at'Go Wi §VEHE ¢5 afsporrden™ 16

St orage of i#ffommatdionnd ritiee: transpardekndiPealsQ provi.des an additional
backup shoul %gugat ain thg conput er-i npl ement ed sygt\}g{%@{%&g [Eeﬁﬁ%lr‘rﬁgt@éﬁe or

| ost. The intertogatsr P1sen eongeraginpent romk araghorfrequentynd denkifd cati on
reader that onlfe ivsiscouRlag. t er-jiopl erent ed system 106. Command
and control signals are gene?%e:\te?%s %)%nr?%éey SYSTER POEVEHPhIM weter and the

i nt err ogat'i ohcigf menee widethor e transponders 110 and to receive a response
therefromthat is processed by the software 104 in the conputer-inplenented
system 106. In one configuration, the transponders 110 can be reprogramred
Vi a conmuni ciitdkengadir omthe interrogator 112 to replace or update data
stored therein. 15 In one inplenentation, one or nore interrogators 112
are positioned within'2 T*‘é&?qg})%awp@tsicaamrm Cled stbrang@et A ;GQMIHRLEALE Via
radi o frequency:si SkCk m.crowave signals, with the transponders
110. Multiple irh%%ta%lra?ég?eé’%@p ‘I%f’?%éjasﬁw ¢ G%ed Forhate FaIre clensgesifetn:

t r ansponder $MbUls gsampit boiapelinit dualarcb @B SRONLRS Syl Lernativel y, one

i nter rogat oronu%i tI i.zi ng. known technol ogy ?an %?mrﬁ%%%gtt@k\%u Strﬂayr?ﬂ%{ﬁaéiye

t ransponder s PT0 “GR Ul 15 PPESH PEGiRIAE 98 iopen @Bnaserd @k pfashiod Bikiosing
concurrent!| yoord N applicati ons where a sanpl e storage device 102 or

i ndi vi dual sanples are processed, nmultiple interrogators positioned at
various |ocations w thiesiaekisg radctasre rosiuedcong odbided & Pdarl [ aveheq SHCh as a
conveyor syst Qr 8 grhi eiwn%(s%(%tem such as freight lines, trains, and
the |ike, can be Used 6 TT5ck tHe TDEAIWR wrerstHiee ot atowsinofind hecksanpl e.

Thi s i ncl udesk.chierkingm envhisr® AR f AR OLS, ﬁ.,ﬁ,legc(r;utac 1 er’%ﬁr ature,

humidity, pressure, and the |ike 25in which the Specl nen 6" ${&Fadd®devi ce

102 i's | Ocat8Eng rack can be sither open oimpy be chrepiRB Bt enf meeild8ais ke, expanded
to nonitor angRhecessdata.related to the novenent and analysis of a

sanpl e or stor agé3 devi (T:re 102 ﬁ[léegsa?cg‘agiaﬁ“a | abor at ory, mani pul ated by

| aboratory robots, and the |ike such as during biological production
processes or tglveﬂteren&c ti on, of experinmental steps. This also aids in quality
control and in boesSi He—3RRBES VNG Ao AsqocRFdoMit Bt canedi@ @iz or

sem - aut onat ed researn iPLRARGER ievice in tt . ﬂmgnti oned above,

sanpl e storage and tracking are a?ggivllqlet‘%%hg&arﬁjﬁs PBCAITeAY ‘5scabsivFberetht ough
the use of SNCIPTEAMER PheceHabinmene pheidRRr @B P oNEe o ie .sanpl e

st or age fdevi.ge..an 1Ltfp}em;ecg\gir‘pn%gear Emi rrpl emre[n,t ed system described herei’n, which
i s achi eved through the taggt ng and froni"toFTiTgmet ¢ Hee sventiagendtesad on,
such as a steoage sabkpga Skanaderd@0Mea@nokelliogratar, a |ab pench, a
desk, or a bookshel f. ) in order nt”osr'zor“as?:”ég’aanﬁasraﬁp@u‘f’%?‘
storage devi'B&9I0T o EapATENe tmeries randpomdetsicl 1O te ReAbi gUedah.act i vat e
a renote demictg aisdCihas, a.hlinki | ight |ocated on the storage device, an
audi bl e device assocpithavt ed W t;lﬁ%ﬁgg%tdg%awg‘ TretATEE sepocacaristor Trehrmere of t he
storage devifeeraitratancanipbect ecogriiaedaby ta BRISAD r9% R¥.ED ALLoNERL ed

. racking o
syste .0 enable fast retrjeval of the
y m 2tb samples In combination with multi-step bioiogical

research protocols, production processes,

seresning, Dioassays, patient histories, clinics! trial dala, and other sources of deveioped

j&}

im"cgrﬂaﬁnﬂl The dat et A bl o marmmfe mee ; e
rmformation. 7T ate associated with the sample can be ransmittec and shared through &

secure hierarchical software and networking architecture that enables interfacing of muiti-user
~ih

muiii-site snvironmenis.

a2
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10 sanple, in addition, the transponder 110 is configured to activate a
renote al arm when an environnental condition has exceeded a predeterm ned
envi ronnmental range, including but not limted to tenperature, pressure,
and hum dity. in one enbodi nent, the transponder 110 is a passive device
that is activated by the interrogation signal, fromwhich it draws
operating power. Wen .t g@ l'iﬂtfoarrgs,,pon er 110 is used to activate a renote
device or to increase the range of'"14 tomRinicdtsosred vire ter ansponses. can be
seni -active @sicdeser bbedzaboveonAdptoablyely, - anyactiyve transponder can be
used when | arge anpunts of data are to be read from or wt¥€nat d ive
transponder TTO™SY “PHEFRES 6 ) ditgwoetsr d&gile edicokRange: bénaksoaf g F%¥ gd by
frequency, agerii§ skROWN i &, rt. .and one of ordinary skill would select

t he appr oErivat eﬁf reguenc{/]te%rﬁﬁ%% kfaﬁ I'@%S’S?S&g IRt Ree BAvbe ionmemesentand t he
functionab objceeti Vese iiFttioexanpt & re@rddindoR0$PeCLIENS TBY. , e sensitive to
parti cul ar f[ﬁ%%ﬁgﬁ% es .todf, radi o signais, and such frequenci es Wwoul'd®need to
be avoi ded or the SpeciwenCABT SR At 81netirelcd doushem/irdesirgniang:khe Syst em
100. as dust, moisture] B BVENT , and. managenent software 104 is tail ored
for use with wireless conmmunicat Yr?%?\lc ?}%f%ﬁg&gﬁﬁﬂoﬁ&c&%&%’ﬁ?rﬁgﬂ@fth@at a
associ at ed WFH?fHeS| i fe sciences, it 25 consists of a custon zed user
interface and a set o&er%gdgr;i nnedt,dat base tables in one enbodi nent. A user
can enter sanpl e-associated data of 1hpst ¥l qurBmes iyricebmetast i deic

sour ces. 'Pr ddefnnelRr abhesgareiprovndeckd A the pase to facilitate setup
of the systt?rrh but a user can have thegsopti o%?tf%%%fﬂ“ssf oﬁq"’%é‘?’%npegipragf At hin
the tables. “THE P ali 'BT7A1S darhtias ent apckinachbisde, tieblesinbor, PMASATR) e,

cl ones, ol i genguszl eqlh - > fragnents, GLDNA'" chem cal 30conpounds,
proteins, netaboli tes‘?j%lsﬂ)?%ggfgnégl ik g%c’?‘?”@i‘%’?‘mbfaél vgietal nemaphes from
di fferent ofgeffiusre’ GactrtasNas 6 605ams; dmCRe: kad 5,045 g3l ti-cel lul ar organi sns,
pati ent sanpl es such as blood, urine, and buccal swabs.Detailed sanple

i nformati on and sanpl'e- é“segfﬁ‘&?“a‘e didatee pstemsr oye arme disiatred the hakdes,

Sanpl e i1 ompBtHeNoGaRot @hje8X aAPLEWHL NG ] anpl e squrce, clone name, gene
insert nanme, insert size, Ji_ nsert sggggrﬁgg? %‘%ﬁ?c‘%ﬁi o™ %E‘F‘b@egﬁm,
vector si ze"#IREYBT 8 InETs@t et e 14, !adtmtra@honokeqcﬁﬂzrﬂ@ftipéadieocén%?ﬁ ng i ght,

5 -tag, S -tagmePHiddi-callon Lag, oli gonum_eotl cie name, purificdtion,
quality control, forward priner, reVEF<SEPEHPEreRmGaliie/n andisi, ze:

sel ection. Uerpdagaliz patsmentroldif iRraABEA01 L£af, r..exanpl e, e, gender,

| ocat i on, egnt[@ni?%%%g,uep _ bod%/ mass i ndex, famplgqfeﬁn s”%t%r?oﬁ‘:%ﬁéﬁi‘a@gq gk data
of onset of “SyHpt OHE™ GuPait ohresroner iaepsiing tmdhteredioakich2st She R tag 14

Sanpl e- assogbaiced dakfq; IS esear ata from various sources,
such as, for exanpl e,@%gﬁﬂggggﬁ%dn%%gn%%is' ng]f %gntg%t PNESBiaefeer o the
transcri pti 6HAPLOpt biout ihgtap pitemeas bpapbe@MkiinGLOBLLaY..chi ps, protein data
fromWestern blotti n(grhorwn'vn-t‘?sj]iﬁij ~hybridization, bi oassay data for drug

di scovery, high through-put™ 5 Cr'&H1UATF Hadreplitudhmmingadr ivien arsyitgynt hesi s
data, and tlesdchkes \DEE Rer€idibr, BONSURMRL, kR L g form of text, nunbers,

tabl es, or &émge& enna 1o and ground. When the
tag 14 is activated by the int

25 or/off signal 27 based on an information sode, typical

et . .
arrogation signal 20, a driver {not shown) creates a moduiating

ly an identification code, stored in 2 non-

volatiie memory {not shown) of the RF tag 14. The modulating signal 27 is applied to a contro]

terminal of the switch 26, which causes the switch 26 to alternately open and ctose, When the

switch 26 is open, the tag antenna 18 reflects & portien of the interrogation signal 20 back to the

interrogator 12 as a portion 28 of ¢ & i
g as a portlon 28 of the responze signal 22. When the switch 26 is closag, the

Gy
(s

interrogation signal 20 traveis through the switch 28 to ground, without being refiecied, thereby

creating a nuil portion 29 of the response signal 22. in other words, the interrogation signal 20
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The software can also link to other data sources and integrate information
from 15public domains, such as GenBank, Sw ssProt, and other simlar
dormains or proprietary sources. ldeally the software is able to interface
Wi th robotics equipnment to track the sanple within a process, and tracking
of the process can be displayed as an accumnul ative sanple history for
storage w thi,n,the.sagple device as well as the database, such as storage
in an RFD trgnzﬁgnaer fl%? §0$ﬁ%m§&PtJ§?PEmi§QH%§?9WE@“F@&ﬁTEﬁ@éﬂ@mnd
informatics knrboastihucturgamwhengaassi Ngh@nysernngenerates thei.r data and
information set, whichis initially stored at a Ioca?En TRStati 8% a

| ocal dat abaS& FErHat" "HINey sfermaine cassf Twdiietan s4 capalibeccofodibnki ig jwul ti pl e
users in a hinerad6d LAk i ERYLLINIENT . j.nfaormation accunul ated by a
singl e user can best be up-1 oade t6ng%é%f?%f%%@Bgaﬁ?ﬁﬁﬁg@m§VS%@Mﬁ%h a
server. The ?ﬁ?@vé@@ﬁ@nwaﬁﬂbmeamemmmﬁ&uanmbm&ﬂﬁ@@%rﬁﬁﬁn%éﬁiéﬁm?ﬁmﬁmﬁﬁb

br owser inte&&%ﬁgwe£Q&Wqulg-userﬁenvironnent can be expanée to 7Y

nul ti pl e-site environnent s “HHYOsErt RRreEe M by da rabasessiaan Thesdneeaded on a
personal conpubefsienniud of@ENM F aWhibk i AR i nLr.anet or on the internet such
as an e-commerce site Access contr olrgbatnd )iood ag)oﬁ?tmrmé{fh 15/ B BPdiasgsso

provi ded i n The¥Edfefighe © provide an indication to the iSOWRkd M2 RLELAT BF ddid g a
conput er - i eented systemarchitecture 114 for 30utilizing a local area
network 116 to interface an application processor 118 with one or nore
interrogators 120 thath<eormuniacadenid B 9NE QLeiDre renpte. RFD t ags 122.
The applica%%ﬁp Emocessor 118 is coupled to aedaﬁhbasgPTfchfo?§%¥ﬁ be
under st ood t¥at “PREY SR LEiegonebwsiskoesm P rstiese iteraaghabak Jnefner K,

such as the il I Ci b- based applications would be
sucn. as ! rhite@REne iR ty\,@ﬁ\eclhbngr@§?eey\@r MOre, gepencj?r% upon its power output and the

radio frequency used. Tags can be read through a varisty of substances such as odor, fog, ice

paint, dirt, and other visually and environmenially challenging conditions where bar codes or

15 other opticaliy-read technologies would be useless, RF tags can also be read at remarkable

speeds, in most cases responding in less than one hundred milliseconds
A typical RF tag system 10 often contains g rumber of RF tags 14 and the

interrogator 12. RF tags are divided into three main categories. These categories are baam-

owered passive - B i i
D I tags, battery-powered semi-passive tags, and aclive tags. Each cperates in

20 fundamentally different ways,

The beam-powered RF tag is often referred to as a passive device becayse it
derives the energy needed for its operation from the interrogation signal beamed at it. The tag

rectifies the field and changes the refiective characieristics of the tag itseif, creating a change in

refiectivity that is seen at the inferrogaior. A batiery-powared semi-passive RF tag operates in

. T ‘{ ) 1 e e ol L 1] ]
25 @ similar fashion, moduiating Iie RF cross-section in order to reflect a delta to the interrogator to

develop a communication iink. Here, the Battery is the source of the tag’'s operational power

Finally, in the active RF tag, a transmitter is used o create iis own radio fraquency energy

powered by the hattery.

In & preterred embodiment of the present invention, the system consists of

30 three pans, & consumable hardware device, inventory and management software, and the
o~ ~ ~

mril nteriace between the hardware device and the software, Referring 1o Figure 10, shown
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I deal Iy, in one enbodinent the inventory and managenent software 104 has 5
t hree conponents, a front end software conponent: a m ddi eware conponent,
and a back end software conponent. Lis envisioned that the
front end software is utilized to create a "user interface.” This can be,
for exanple, a web browser or Mcrosoft Excel. The web browser software
woul d be used,f0r; a.weh: ha stem 100, whereas the Mcrosoft Excel
software woul d be used for%%gjegy”aaégwa&ﬁ” stEfmirtiseisht basedooptiicone

provi des for madtigpldevivser sisaisioibk g, indRd can he, expanded to accommodat e
t housands of users. The desktop option is Ssuffici en%g%:&g?t “é’%%?rﬁg?’%goﬂ%r who
does not anticipate SHAPFAYST"” dapararidysambe ahmrerrsﬁmdir@ﬂer\é%:%eﬂﬁﬁ%swmk-
The ni ddl ewarereamobneliae M &5as0fL, | Jmcros devel oped for use as a
deskt op option or custdm“softwar% 6r'8%%%8@%pr88§¥aéwéhgBieé?i‘?@l:ra@le Rl t abl e
for use with"igs 15 ibased ssiystiemsy wuchsasidkHRn FbeRddleware, is
configured a%egmcgé@glrh%c‘yvjﬂgnﬁgf Er ograns that is capabl e "of recel‘vf?'ngarﬂser

i nputs and queries and et uriPig oat SEHeE-TRleenat ferrteot he user via known
output, such as pri ntefis@rSphiav: @ audi-bl e output . | The
back end software is preferably M créso#ytn Acég}sésa,gso\%ﬁmﬁ‘”t? 8¢ 5PBpP plaeer y

dat abase sof {H&F e™of e Pl YNt TsaioniCor Poratekien: anth:hosted, by, M gy osof t

S

Excel . This 20 pari.cular oragramproyi des sufficient database capacity to
suppor t up to 50, 008’récgrbdgﬁ&ésﬁ%dﬁba?g’eﬁﬁgﬁpﬁmﬁ”6?0 %0 (e BB te cordisciatbct h
i ncreasi n§ | eied sibofe per formane evaeginadat 88, +A r.option is MSQL,

B oA 00l 100,15, a0

which is a f\jr,v%%v]x{are dat abase software devel oped co orati’v

avai | abl e at no chiFGESY Wat? FiS rgieaarer fajborssereena) aistglkuding Lhose
based on W ndows isaackidid X0k atfions hi_s_dat abase is capabl e of handling
millions of records, and woul ais be 255uUltabl @ FJF 1Ha%y arige s bareiconal
user, such a&"§E0er hitessalatedgenci es, universities, and nul tinati onal
entities. Asao iat;l(’)pe software 104 is configured to provide control
signals to the RFD i nt'&rface “10% %86 e ewingeradation aintk snberaatd on from
t he interfaceclO8t thd naagsticki 0N, i WASEd=AT,0f0BL1.QN |.S supplied to a
transponder, the software 104 is conf iegl;r eg%%éé%’l”ncie'\tnlc%bj%oﬁﬁr?ﬁﬁi R§ $Fa®he data
through 30 tHE% Wt &P SFarEruet uebat heusr ahspentritol 10nusiRg. fRLDds and
equi prent  knewg,dint art, @ ichis readily commercially available.
Figure 12 ili ustr at ergé%gnost h"é?'%s‘[\i,/}és} ré“?n FrERIMPSBTUFET 28 i thwhiaohie atctiat abas e
130 is |inkedvigo'td iphturaloit ymofdirteak: QR G:O0MRULELS ja.a weh server 134.
Resi dent on the server 134 is software that prsovi gig%é commneati B | ayer
between the User,” tte VACHEEs&IG0 Mandedestaop sofehnaneedidt rAsident on
the deskeop rcompish ieclddne WdBoReMeR Brapser intedace 5 138, a user can
connect to the RFD reader 142 *through adgt ﬁ”&éﬁﬂd”%%’é“’”&%ﬁﬁ@ﬁq‘ooﬁﬁe%ﬂf@y The
user can t h&AMEGtRIWE beteert taicirewdnte 10peTaltd ioBsoak: 1he REI D reader 142 and
the remote RFD tag 144 using the ?\6vi rel ess connection 146 provi ded by the

. nder ; e o
radi o frequency communi catione: |V can be preprogrammed with data about the storage

cevice 102 and the samples stored in the storage device 102, inctuding ownership information

tocation information, anaiysis information, production processes, clinical trial conduct syntheasis

25 processes, sample collections, and ather information known to those skilled In the art that would

he of value in managing samples. in addition to preprogramming such data, the transpondsr

110 can be configured to permit modification and updating of the data within its memory. In

addition, the transponder 110 will contain security architecture that defines precise access
o Tlaat 2e)

conditions per type of data io thereby restrict reading, writing, and updaiing, For & amnple, th
=l ~ M A T axar &y U e
30 RFID inieface 108 components can be configured to receive control signals from and to

FESPONC to @ particuiar computer-implemented data processing system, such as fhe software



Referring next to Figure 13, shown therein is a further enbodi nent of the
invention utilizing a 3-tier architecture 148 having a desktop conputer 150
with a front-end web 10 browser 158 linked to a backend database 154 via
web server m ddl eware 15600 a web server 152. The m ddi eware, search
retrieval, and display ability to a user. Mre particularly, the business

| ogi ¢ is contained. bt ofell re_program 15600 the web server 152. In
addi tion, t hefde i g %%Eﬁ%gﬁgﬂa]ﬂ&f@ﬁ “f-'%ﬁgbm%eg%fér"‘“”%bdeuﬁr‘éEPWi%raf A Sk
connecti on 16ZWEdttheutehi®id-ai deumr 0gnHagms16400 t he desktop conputer 150.
The client-side applicr%tion, whi ch reads and wites 15 to the RFID tag 166
via the reader 160, is FHUHEREY FPERNEHE onRlys bfonte berEBas o wide temperature In

an al t er nat i Meg2-ts@r, BECARGLIBRL 108 ftftl;i] chitecture 148, there is an
Excel front-end programon the deskt op ccg?rr%trﬁt 'e‘rn FEH ﬁ’ﬁt”aﬁ??ﬁﬁ‘iﬂﬁi tates
directly Wit tHedarabdseorsnvats, the backonend.icThecPUsiNess h0gic. here is
enbodied in the g%caﬁgcrm%bp?&%gram This method is particularly efficient
for |oading data (e.g., 96 rows of Gatd"dEr'Fesssimiiy toesachrweielon20i n a
plate) into tae database 1o dakeoadyvast age ok Lhe functions, such as
copyi ng, dra giang down, etc. | Inudaz)g?%‘rdt heF 'ﬁlt?ér“ﬁﬁf"i“?i‘e
2-tier arran@ ERT O PR ‘Shsctimeectuicst 148, a stand-al one client
application 170 at theufrant . C nicates directly with the database
154 at the back end. The nbusgiaﬁjggs~ ;%)gg? févef‘éongd?ﬁOaff%é?i‘cwd?wi‘?ﬁf'?%@a@qrétﬁbl-aI one

client appl ieapinm, toahd cemmizthn cesnfoated 28skeatiengcfhomeand W &}i ng.Lo .t he
RFID tag 166qegar¥ le sgq be contained within this application 170" Ia—‘ére t he
advant age i s that- Ch& 5P &t SHialesnietngstioree ope hemge mceonade: iosnp ot

vi si bl e) andedaes: Redhok Gtk ol 6 pal.Ly.sof tware, (Excel, web-server). The
drawback is that it is not as netaworlI% éor?ﬁ(gﬁlrb e Sﬁfé"gefené%-'?i*@? PRIt ect ur e

descri bed ald8vETsSTTHET 604 bwinagorExantpinese atepmues and & obYe Moo via
illustration.and. net limtation. XAMPLES EXAVPLE 1 PREPARATI ON OF MATRI X
FOR Bl OLOG CAL "SAVPLE f@?&%@%ﬁ\% 'STRIPE Exarpt etaréget bes. preparation of
bi ol ogi c& sanpl e storage ideaidtRSoldShO8r more Interrogators 112 are positioned within a

facility at = sufficient range fo communicate via radio frequency sigrals, such as microwave

signals, with the ransponders 110. Multipie interrogators 112 can be used for multiple classes

of transponders 110 or with individual transponders 110, Alternatively, one interrogator utflizing

known technology can communicate with mutltiple transponders 110 on muiltipie frequencies in
20 serial fashion or concurrently. In applications where = samplie storage device 102 or individual

samples are processed, multiple interrogators positioned at various tocations within a structure

or @aiong a path of travel, such as & conveyor system or a shipping system, such as freight lines
trains, and the like, can be used to track the location and the status of the sample. This

includes checki i tal § idif
gcking environmental factors, such as temperature, humidity, pressure, and the fike

25 in which the specimen or storage device 102 is located.

Thus, the RFID interface 108 can he axpanded to monitor and procass dats

related to the movement and analysis of a sample or siorage device 102 locatad in & laboratory

manipulaied by laboratory robots, and the like such as during biclogical production processes

or the execution of ri ! h ids i i
0 expenmental steps. This also aids in quality controf and in procassing

L]
<

biviogical samples through automated or semi-automated research protocols
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a dissolvable matrix material. Dependent on the biol ogical material being
stored in a particular exanple, the matrix was prepared with different
storage buffers. In these Exanples, all reagents were from Sigma (St.

Louis, MD unless othervvise noted. For dry storage of nucleic acids, airnM
Tris pH 6.5 was used for the preparation of a 1% pol yvi nyl al cohol (PVA,
Sigma 10 no. P8136) bgsrinc ‘.st%rage matri x. The concentration of the pol yner
was tested in a range of O Tt BOEOBRIE WpracFhed pidkiod atehecimmdor, Yo uas -t est ed
in the range safpiphirdigh 00 8s- dras re@Ryenl gat detection of biol ogi cal sanple
phenol red was added to the liquid rratri'xe%%%ﬁ%érﬁﬁsp%‘o(aﬁ\%ﬂ)‘? sample storage

The matrix i AV d4BT R Masiappldetsto campbensah hiqls 2,98-wel | pl ate
and dried co%b%%ky%mop{ﬁp@t ghperature either under standard pressiire or
under vacuumin a 15 Vacuum chanber. “FREdFY Y  isieot orcka: 50pte vakume of
mat ri x was ovediasiaffhta tgneneingedsk vae Usisgeshorter drying tine was required.
The plates were then ready for the storage of biological material.

Addi tional storage addi'fi%és «ictrads ameorers dwmiemfor ERTA, rdallspoMICLZ, KA,
(NH4) 2504, My S6¥igued @ 2iivaZn-acsl Na- Acetate, cysteine, dithiothreitol
(DU, deland' s 20reagent), pot asgtll’;v‘ticﬁjr’15’aué°eta‘?31f*g‘frﬁ“lqlgi“%“-i Redthrdie HregrreSiiom
acetate, KPOH; agftjcéaior assTriaitontXad 00} condbumslodecyl sul fate éSDS),
sodi um azi de@hatpcragtbggmscé%ni. nhibitors (PMBF, ani noet hyl benZenesu PRy Fevee
fluoride, pepstatin, Eokf - Be8PHPIT oF éupepriaed saperott Aian)e, faretrioval of e

mer capt oetChaswiple. pialagaitdny the Rer@hbyeol 1 REQ s, ROVI ne serum al bum n (BSA),

ni cotinic adenine dinucl eotide (NAD), ﬁ@ﬂ Wb “SHAES GiPEdFy it en t he
storage mat r PX"151*"St @671 78t Porecand peGieaatinsdbivamhnahb et ShydE At on,
dependi ng onifie (bi-pAOLLXI LY. 1,0 be tested For biological materiall
associated with biol ogrcal ~activity EUeH BLnerspatissiitthvetraremetitono is a

condi ti ons n@ysiedead; istieattididies teynidriogsg Si-or atrix. In sone cases
the only substance to be added for rehydratsi%gn[’ ‘gt???“é?’c *{)‘!r%‘ CREETRE Peyer
reaction is watet's "THEHHL F1°¢° ¢ai EIssbvainelrate: crecos waiRaddi bifors such
as anti baet ebimalunen@dl oh: abthi 403, agents. The matrix can be sterilized
through sterile filtration or 30 guht?eog %’Hvalc%vﬁ Br 15766 2btvE qugEibRYelyhe: mat ri x
into the i ndiFVedirarosteoraye wed Wsen Fhe saitasbaves. Jat i X j rsrorr‘?‘FP' Led in
aliquots tofhe s O%gqi vells either in single tubes or in Pt PREN © pl at es
at a liquid vol une of 10°t'S T8 BiocFerdenet Renoa ihelscabecoby eec@8rowelkl: pl ate.
EXAVPLE DRY <STGRAGE: &k, dNWGhELCoAREDSK ;) id seisct Bi ol ogi cal sanple
storage devi ces were prepar ed as drgsclri%og SRCEXARBT e iEavararangmirecul ar
bi ol ogy rmat FFATEand" et Hogs Rt eads b, lasicdeserdcbed. (Saghrook et al .,

Mol ecul apy Clsofdididss Ay LRRQLAL O nual Col d Spring Harbor Laboratories,

Col d Spring Harbor, NY. 2001 EGX%E!;AECBEW ’l?%{f”agﬁ“?s, O TR iy emt suBr 6t@eadis i n

Mol ecul ar Biv§liggysd GrreenedidRublhe sAsS05: adoRGriad, 00BNl ey, & Sons, Inc.,
Boston, MA).,Stability tests were perfor med f or io%i:/%hg%d§§?”{”9 the system

ol i gonucl eotides, DNA fragments in the formof a | KEl |adder. PCP)
products, genom c DNfn(hehibRenand n nd . Recovery and stability
tests were performed using Sgl nbasg%”iég%afﬁgﬁﬁ%&ﬁéwﬂdﬁﬁtqs@ww atr@ess

anal yses. cormnrnunication systems and the processing of datz associated with the iife sciences, |t
< prh= L

25  consists of : i i ! f
o7 @ customized user inferface and a set Of predefined database tables in one

a i h r i {
embodiment. A user can enter sample-associated datg or import information from ouiside

sources. Predefined tabies are provided in the databaze 1o facititate setup of the system, but &
i ST, td

user can have the option o customize fields within the tables. The relational database can

inchu H F | fi
include tabizs for DNA sampis, clones, oligonuclectides, PCR fragmenis cDNA, chemical
- herlilady i > i

compounds, protsins, metabolites, lipids, cellular ractions, biclogical samples from different
Organisms such as viruses, bacteria, or multi-ceituiar organisms, patient samples such a blood
. e ple Ch as ',
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A. PLASM D STORAGE A total of 50ng of circular plasmid (pucl9) (New
Engl and Bi oi abs inc., Beverly, 15 MA) at a concentration of 1Ong/pl in
double distilled water (cidH20) was spotted on the dried dissolvable matrix
in each well of a 06-well polypropylene plate. The sanple was dried and
stored at roomtenperature. Control piasmd was stored in liquid formin a
-20C freezer,,; or recovery, 50ul of ddH20 was applied to

: b I -overy, , (
the dry sanpltj%ﬂem@m . Uclcﬁéesvgag}npl SCRHY FENY Y ST T 81 18 m-mRab@secangs 10p1
al i quot s wer erogrsieded iowo tifsamsdosamBERrRLRRA &oOPSLERL. 20 Dact eri al cel l's. The
transformed cells were plated on LB agar plates a%dE%%gnbaar?péeae%‘\?%ﬁﬁi’eght at
37C. The cel [T A E4ER" Pt dstibt'e. EothtadencPoncainticDNAcEEGRMET Yoles .
cal cul at ed bagesionthe, t Lansdor .on of control DNA (10ng of pucl9 stored
at -20C) DNA recovery was great ei%%g)ﬁ’ §'6573%n3'9§‘t*5576t?ﬂ/A§ﬁ@t r pugiicRle G ng
storage f&r @gercigoimpmries purlicdi%, BV MBEFd XorWas primer, revh 6558, at \.fztaima 1, month

time point apd Sreﬁegﬁ%kte\ ii‘r11,rf_eco,v,ery_that was greater than or 'éunvﬁfdent to
25 the freezef-stored ! patient informiation can ber i9p §faseld, oge, watder, fakichongyd er m

storage was gb@abbelyWhdsh i@ief 668N ENorOTm 80X S 01 2% PVA matri x _and 100% f or
the 1% matri x. No decrease in re(i:oOv}grR;/ was o Eétgro%/gﬁaeéf"tSé’f'”p%’mﬁfo%’c"al‘i‘%“ Gl
storage. 5% PRSP Testcagess ntronmsolseciaon coenph ebrelsyor [&OR-A8al ¥$i 5..9f, t he
rehydrated sqmple demnstrated continued stability of the 30 sanple under
the conditions descr f%e‘%‘ E%”/Sgpiﬁ‘-qfe”ﬁri*%%“%fw 88l gireeene$roransenntbnand
rever se) 1anplifiiyd mgpreaiéBArobp metdaebic bnigf 4h&n PUe19.A! id. ong of
rehydr at ed sagr’pdl,e_was used for the anpli f?cati 0?1 r\ggégrPgbﬁOﬁinﬂ DCde’f)'Eh‘ri son
to 5ng of coRPTERIPI AGHH SaPH der deaeti vaisihwerepperbermethal: Qumeycl e
nunber s undepranoRsEturatd B wopdi tons, After 8 nonths the dry stored
material could be anplified wi {Jﬁoutagdé?géf%l*e T §ESOBE o Hitp Nppbesatabisn

ef ficiency. Bma@ky GONLI CLEOTI DE STORAGE Two

ol gi onucl eot i des (FC]?{Tr%ri ger forward and reverse) for the anplification of
pucl 9 were spotted in a VO GAE B Molg)othat date swrask scoineentnadrinainnebml opt Vi
and 20uM BachbiofomaidkYeudNAs Edbadt LAGE MBI s, LiRsgach wel | of a 96 well
plate. The oliaonucieotides were dri ed’ ovear%ir éﬁflarafjm?%so%pf%%ﬁ%fﬂ?ﬁ% and
the plate wa¥28t 6t divare F gbimie irpeseatitirebdBontdumimeal bgepUsk atides,wer e
stored in ligid faram.i. -20C freezer, 10For recovery, wells containing
both oli gonl,?g%éesgi %ngé%b%%cﬁ t%ﬁr%%s‘ja“%rﬂéw%yee as an accumulative sample history for

storage within the sample device as well as the database, such as storage in an REID

transponder 110.

20 The software is designed to create an informatics infrastructure where a single
user generates their data and information set, which is initially stored at a local workstation in a
tocal database format However, the software is capable of iinking multipie users in a
hierarchical environment. The information accumuiated by a single user can besi he Up-loaded
to & centralized database system on e server. The interaction of the network environment can
25

also be a web browssr interface. The multi-user environment can be expanded to multiple-site

environments, and software and databasas can be located on & personal com puter, on a server

within an intranet or on the internet such as an s-commerce site. Access control and log control

systems are adso provided in the software.

Shown in Figure 11 iz g computer-implemanted syst

a0 - b oA L
utilizing a local area network 116 to interface an application processor 118 with one or more

imerregators 120 that communicate with one or more remote BFEID tags 122, The application



rehydrated using FOR reagents containing fix PCR buffer, 5ng of pucl9
piasmd and dNIPs for 15 m nutes. The rehydrated reaction m xture was
transferred into PCR tubes and Tag pol ynerase was added. The reaction was
cycled for 25 cycles and el ectrophoretically analyzed on a 1% aaarose gel .
15The gel analysis revealed the anplification of a FOR product of expected
si ze. Conpar erg)c&;tp t ti]e_ control, twice the anount of prinmer was required to
obtain the saTe afmlht B EpPideiease i'8A 'dolparedetiood iguidiost 8L depE i Mer .
Recovery rat esrfir@ias LQRYA B X Was, L ower than the liquid stored

control . Recovery was i nproved "By Cfied’utgrﬁl)rser?ﬁemé"@i? SRt Wt GRecotrrdonE n t he
matri x. 20C. VPNWERESVENT STORAGE DNA fragnents in the
formof a 1 kb DNA Iaqéje%lr| (ﬂl nvitro(?eg) (0.5ug) size standard were spotted
onto a 1% VA based dry stofage FEEFTRY He e Gy esenewoeheDMAmzoadings buf f er
cont ai ni n§ pheacbmpeeh:QL RLNLE sclard agent . and, 50% gl ycerol . Each wel |
was spotted with 10ul of DNA | adder gﬁodye, %gﬂ%@aﬁ ENTOr S Bhee veture of
fresh DNA | atPd&?™ €88 ¥6r the 25 visualization of the |adder in one well of
an el ectrophoresis agarose.gel...The .DNA fragments with the | oadi ng dye were
dehydr at ed over ni ght and srts'gr%éjciﬂaép1 %rwg)%!fﬁ”flé At Hy'ged to create a “user interface”  For
recovery, celftsscapivt liortehanile, kkv-BNAwsadder.rsior €84 apdard l.0adi ng buffer
were rehydrated wth g.%gl of ddi-120. The rehilidrati on tbl%r:rl‘eg”'mslaosfwaéa%&‘t?ﬁo

m nut es respectt Vel YWEBTEASET SEEM Gadireeas et WerobapcokofldtdEvduaddare@nt 0 an
el ect r ophor esisskigehysied0ROE waRaLYS oS _control |adder stored in
liquid formin the presence of | ogdieﬂggp@%lgffe?eor DI DEREE WAR O E BT sEh bry

f | uor escence&*Pi¥enhsiacyrusidag Euirdh umuBronTidedstal oot @ A8 4 NyLe and 10
m nute rehydrated .Q%Syn0§§ngxieaqesi ze standardNo difference in fTuorescence
intensity of the different siZ8 PNA‘BARS s bwerved: = Nome of the bands
Emv\g_(?_oglgl\gzdegr adat i omnd neBRLAe gF YoiSEORAR A, LOQM L en vgigggdufgretlsegs aGENOVI <

desktop option or custom sofiware created by programming language suitable for use with web-

-
o1

based svstems, sugh as P i i fi i
Y ‘ HP. The middleware is configured as & collection of programs that is

capable of receiving user inputs and queries and retuming database information to the uger via

known output, such as printer, display, or audible output,

The back end software is preferably Microsof: Access, which is proprietary
database software offered by Microsoft Corporation - and hostad by Microsoff Bxcel. This

20 particuiar program provides sufficient detabase capacity to suppart up to 50,000 records, and o

a maxmum of 100,000 racords with increasing levels of performance degradation. Another

option is MySQL, which is a freeware database software developed colaboratively and
available &t no charge that runs on ail major servers, inciuding those based on Windows and
Linux platforms.  This database is capabie of handling millions of records, and wouid be

25 suitable for the large institutional user, such as governmental agencies, universities, and

multinational entities,

The software 104 is configured to provide control signals 1o the REID interface

108 and to receive data and information from the interface 108. in addition, when information is

supplied to a ransponder, the software i confiaran fe i s :
ransp r, the software 104 i3 conngured to inftiate writing of the data through

30 the interrogator 112 to the franspender 110 using methodz and equisment known in the art and

which is readily commerciaily avaiiabie,
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a) CGENOM C FELI NE DNA A total amount of 20ng total genomc
feline DNA in 10M of TE pH8 buffer was spotted onto a 5% PVA based dry
storage matrix per well of a 96 well plate. The genom c DNA was dried
overnight and stored at roomtenperature Control DNA was stored frozen at
-20C. For recovery, the wells containing the genomc feline DNA were
rehydrated 10 using PGR re nts containing i x PCR buffer, 2 feline
specific priners at aq;](I:%(SJnecﬂzzﬁutﬁlr'S {é. T‘So?{’o%‘l’er YO andtcdNTRSSs frorhich: aduiesy The
primers anpl fitked ee BOBItbE Esagmenb.of feline, DNA.  The rehydrated reaction
m xture was ;3r4aiensgferre.d into PCR tubes FanélmTag psgfvyr J};fj‘aé‘@m\?ﬁ*so'h&ﬂ@le@verme
reaction was cycled for 88VEsd esmanenindyyzedven ta 1% 3RALOSL.08) -,

PCP. anal ysi &s\asspebkanied;one wee d 3.5 nonths after dry storage. At
15 both ti_rreégoi nts the DI\lAWraS?r@n%%S% OF ERPBERGS%| YEN & @b drdvesranplacf | ed

wi t hout a®detfense fon camptits ihe%imﬁad@tﬁezﬁﬂffgﬁ%%g .0, fzozen stored _genonic
DNA. b) GEN%%EM\@’\\C'OQFN@A; A total amount of 20ng ?étdaﬁjégé?{‘(?ﬁﬁhgn HOTERE DNA i n
1041 of TE pH8 bufter Was Epait Wi erstioas POPYAChased 1 dr yhastoRage @t rix in
each wel | ofta@iB6Gsweink wpbiad:@onnther 98N9M,6. 20 .DNA was dried overni ght and
stored at room tenperature. Control ﬁ@’@%@?%@%ﬂ "FRHFE ACATUNCARE.

Wl I's containing the GERBAE cohumdinuBN, weben tehydral e, dur | ng.ECR reagents
cont ai ni ng |;%Q%QH§EJ_]§5 G‘ﬁgrgpq]qan,r%ﬂg@ h factor 13 (FlI FGh- 1(% sp@c?=fiec
primers at a concentration of 1TOUM SncP'RPREsierconBuied Watas « rdhend ghydr at ed
react i on'fri srasse Wasn@bicta moshetsadsd ALOLPRE, tuhes and Tag pol ymerase was
added. The reactjon was cycled for 35 cycl es %ﬁ%ﬁrgﬁgﬁ‘fj?édg@i’i} AveorEaEar ose
gel . = TR MICPEEAs FATTYs ireisvels ape nkprneditones Rt hyaf L&k ARy St or age.
The fragmentbusiest hec RUWIRGINA P W0,k or gene of expected size was anplified
wi t hout a decrease in anpl i fi cat i'o%%aé? %rg%rB'ﬁﬁé? BUE wef porEnSStionettiogenom ¢
DNA. 30 there is (optionally) an RFID reader 160 coupled vie & USE connection 162 to

program 164 on the deskiop compuier 150, The o

the client-side

ieni-side application, which reads and writes

15 tothe RFID tag 166 via the reader 180, is launched from the web browser 158

in an alternative 2-tier arra ngement of this architecture 148, thers is an Excal

ont-end program on the d f { 2: ¢ C e d
! T m e deskiop co ol 1 { icat il i n atabase
t puier 150 that ommunicates O!rﬁ"uﬂ‘/ with the tat

154 at the back end. The business logic here is embodied in the Excel macro program. This

method is particularly efficient for loading data {2.g.. 96 rows of datg carresponding io each well

20 in a plate) into a database to take advantage of the Excel funcfions, such as copying, draggi
| , ging

down, etc.

in a further alternative 2-fier arrangement of the architecture 148 g stand-alone

client appiication 170 at the front end communicates directly with the database 154 at the baci

end. The business logic is contained within the stand-alone client appiication, and a madule for

25 reading from and writing to the RFID fag 166 may also be contained within this application 170

Here the advantage i t ication i f i
ge is that the application is compiled (the source code is not visible) and doss

fiol require third-party software {Excal, web-server), The drawback is that it is not as network
i i 13 N

compatible as the 3-tier architecture described abova.

30 follow ‘
The Toliowing Examples are presented by way of fllustration and not limitation



EXAMPLE 3 DRY STORAGE OF PROTEI NS Bi ol ogi cal sanple storage
devi ces were prepared as described in Exanple 1. This exanple shows that
dry storage of proteins at anbient tenperature with conplete recovery of
activity offer tremendous advant ages conpared to storage of proteins frozen
as liquid sanples Stability and activity tests for different
sequenases, heat stable polynerases, restriction enzynes, |igases,
prot eases were performed to denonstrat &4HéSprotective nature of 10 the
di ssol vabl e matrix. Stabilization of ptoteins and their recovery as active
mol ecul es was achi eved using the | ongtermdissol vable matri x descri bed
above. The matrix was BrEpare@riwormesencsaf - FRSPHE;8, phenol red as
a pHindicator, and 1% PVA. The matrix was solidified by dehydration and
the proteims were spottiede@RnLQ 4k [ trix in the presence or absence
of trehal ose (Fluke, cat. noE}QSO%%Eg p%%%ﬁ%%ﬁ%@?ﬂ SN ReYegr chicPreduct s
| nt er nat i onal® “FsehEsepatr fxc%@ibio@enmderv&m%}még&aﬂriqélgifa%gi,%r Mgt Water in
the protein soluion g?gg;e‘}vt ed and sol ubilized the PVA "The pr'of &P xt ur e
soaked into the solubifized FEFPTR "ARdUEFeediomee ambitrent n tempenahMie -
Val i danyci n Feepess adedech senmkhe, bl Qg terial .in _a concentration of
0.5 to 10% wv. gue mi xture of biol ogl)%gilgsssmgnrﬁr}p & Ot RE BY Bgesrce rgtkic
val i danycin A'%a %EF?%’E’jaf?d“a’éH@ddi?fésfebmadaét@nlawh%admb@f%&'r%iqqév\zg EXAVPLE
4 LONGTERM STORAGE) OF, PROTE! NS, USLNG THE DI SSOLVABLE PVA NAT X+ e
Thi s exanpl eﬁ?gscri bes recovery of actTVE Hr 6t BF Relvhel vaowkarg it engleenm dry
25 storage oft’ditssG Wabl EndPVATBL hiGO%aPEENE r escribed in the
pr ecedi ng exg%gclﬂgnséfb@. POLYMERASES Fed %eq}i SR canvenient
SEQUENASEThI - SequenaSent™ {UBE, Phereire ran ddicsor) hé sunionarmla yosboy gdyat - 20C
and | oses activity ovemetizo® i Mlihefreezer through repeated freeze thaw,
resulting in reduced reading H:’ gb#g?ﬁrma%% é?%‘l |Tf))fa*88'et“ﬁ3ﬁ Yeqiferdinmge seact i on.
Seque, nase Tt RASOBPPFT 8dropo 190tehrurd e @b ke i bleXsubd ol K gS&gUenci n
buffer insthespresenge of, 5% final concentration of vacuum in
5 c rooh

& .
© arying ume for & 50t volume of mairix was overnight and under

vacuum a shorter drying time was required. The plates were then ready for the storage of

biclogical material,

Additional storage additives such as one or more of EDTA, NaGl, MyCl,. KCI
+ v 2 by

INH4.50,, MgS0,, CalCly, Zn-acetate, Na-Acetate, cysieine, dithiothreiinl {DTT, Clelands

um acetate, KPO,, giveero!, Triton X-100®,

sodium  dodecyl  suifate {SD8),  sodium  azide

26 reagent), potassium acetate, Tris-acetate, magnes

proteass inhibitors {PMSF,

aminoethyibenzanesuﬁonyl fluoride, pepstatin, EB4, bestatin leupeptin, aprotinin), 2
3 ’n -

mercaptoetnanc!, polyethylens glycol (PEG), bovine serum albumin (BSA), nicotinic adenine

dinuciectide (NAD), ATP may be added directly into the storage matrix for stabiiization and

5 otivafi ' i [ [ j
2 actvation after rehydration, depending on the bioactivity to be tested For biological materia)
. 1

associated with biclogica! activity such as enzymes, the reaction conditions may be adjusted
ste

-~ . .
airectly in the storage matri. |n some cases the only substance o be edded for rehydration

prior to an activity reaction iz water. The matrix can also inciude one or maore inhibitors such as
H o o

antibacteriaj jor if i f 7 i
cierial and/or antifungal agents, The matrix can be sterilized through sterile fitration or

30 autoclaving prior to alicuoii i frix i
ior X ini indivi
! gD 1o aliquoting the matrix Into the individual storage wells. The autocaved

H 8} ” H QUG O t 13 g i l IE’}Q b orin IW@EE pla 25 31 a

fquid vojume of 10 to 100 fiper wall in the case of g 06-wall piate



trehai ose or valicianycin A USE Sequenasem Version 2.0, DNA sequencing kit
(product nunber 70770) was used according to suppliers protocol. The
concentration per well in a 96 well plate was equivalent to the
concentration of frozen stored Sequenaseffo used for one sequencing
reaction. Control SequenaseTM was stored conventionally, in a -20C freezer.
For recovery, the conpiete well was hydrated with 200 of |x sequencing
buffer for 5-45 m nutes. 5For activity analysis, sequencing reactions were
prepared using an 53 |abel and the reg&h%gpomas el ectrophoresed on an
acryl am de sequencing gel. The sequences of the frozen and the dry stored

sequenase were conpared by readihbibhes=sequenged.adders. Both sequences had
the sane reading quality, 2) TAO POLYMERASE- - Taq

pol ynmerase for PCR reactions is stored at -20C 10and | oses activity over

time throwgh repeated HaeezesthawdgsWdling, .0, L ower anplification
efficiency. The T%%, pol ¥_mer ase (5Urper wel Igsiér\%grsepgﬁ%ﬁf gn%fi?t@d t'hexadirssiol vabl e
matrix in | x P& "BArYEFOlR FHer g @@emfeﬂd@ﬁmeﬁé%sfeﬂ,Qa@|de&ﬁﬁ5&j_ef@§é{’n%%09%f of

Trehal ose or wMakidamygi-n A, Ihe concentration per well in a 96 welT plate
was equi val ei;{lt at o the (":onceraltér}%?f?oﬁgnmé‘f" fc‘i"@zg?f'”é‘t de Pagepilsy e asenysed
for one PCR r&attorkd0 Contubel =t Tag opobyndi asg, WAS d .15conventionally in
a -20C freezgr, For .r 20%9\{@%’ the conplete well "{@’Ef%ﬁaﬁ'ﬁ){r’f}% HTH MBul of

| x PCR buffer Tor 5-45 i hift b Sons. Inc. Bosion, MA)  Sraminambis ety paRahysi,s, PCR

react i onsowerigsnpiseqias eledisdsNBNS t-aHIA . rotocaol s and the PCR product was
el ectrophoresed on an agarose gerl i T[?gn Egﬁgﬁﬁ%ﬁlﬁx@'éd%ﬁ PCR produgth@efamozen and

the dry stordd F8i"y et Ageerhere koo etnbyndvi:sMal 1ol ' Both CR
17 vane: o jreceoheiiaun) < 0sg5e BT o

20products were, egdal in jntensity.
FI DELI TY POLYMERASE ( ﬁ%%si‘éh”bﬁ%%rhﬁ&@“@ﬁaaas Inc, Beverly, MA.) Deep VentTM
poi ynerase for PCR reactlirens gasraid pped on dry ice and stored at

A total of 50ng of circular plasmid {(puc19) (Naw England Biolabs inc.. Beverly

16 MA) at a concentration of t0ng/ul in double distilled water {ddH:0} was spotted on the dried

dissolvable mairix in each well of a 96-well polypropylene plate, The sample was dried and

stored at room temperature. C { plagmi < e
; - Lontra! plasmid was stored in liquid form in & ~20°C freaver.

rorrecovery, 50u! of ddH.O was applied to the dry sample well. The sample

was re-hydrated for 15 minutes and 10Ul afiquots were used 1o fransform DH5-alpha competent
i (i Y

20 batterial celis. The transformead celis were piated on LB agar

37°C. The celis

piates and incubated ovarnight at
on each plate were counted, Percent DNA recovery was calculated based on

the transformation of control DN_A {10ng of puc19 stored at -20°C), DNA recovery was greater

than 50% on a 5% PVA matrix following storage for over 8 months. A 1% PVA matrix was

tested at the 1 month time point and resulted in recovery that was greater than or equivalent ic

25 the freezer-siored DNA.

[K=1 f € i ; 4 9 (&
8] aie !( LT ta [ Sth 2] was Sfiﬁbie Wlt d regove y or 60 7o YOI

=g o} ; J £ 1
&% PVA matrix and 100% for the 1% matrix. No decrease in recovery was chserved afier 6

months of storage. 5% PVA did not go into solution completely.

PCR enalysis of ¢ ' {
analysis of the rehydraisd sample demonstrated continued stabiiity of the

30 g j escri T
sample under the conditions described. Two PCR primers were designed {forward and
s owe g an

reverse) ampitving o A bt o g P -
Brse; ampiifving a 480 bp streteh of the pucte plasmid. 3ng of rehydrated sampie was used

45



-20C. If the frozen chain of transport was interrupted the enzyne lost its
activity. The protein lost activity over tinme through repeated freeze thaw,
resulting in reduced enzynme activity. Fully 25 active Deep VentTM

pol ymerase was applied to the dissolvable PVA matrix in I x PCR buffer in

t he presence of 5% final concentration of Validanycin A. The concentration
per well in a 96 well| plate was (5U per well), equivalent to the
concentratiofi’ 6f “FPOZEH" SPdPel mRepsVentTarRobyrerase TsettH AhueRe, PR

reaction. Copdit@leabegp -¥aent, M. Pol yrerase was stored in a - 20C freezer. The
conpl ete wel | was hydrated with "%“1"%’?58‘1”5? "BCR DU e rithadiarimutres. GO

PCR r.eaczi onfﬁat@\@i* @;@rbé@alp@dd w&iomgiealt;taﬁi?édcﬁ@%pmfcgttog_%%éncggg t?ﬁ PICD:CRR product
was ei ectrophoresed o res gel . shown in Figure 14, the
products of the froze%‘ Bgﬁg’ﬂﬁﬁg%ﬁ% s oFea@E sequenase were conpared by

vi sual inspection Bot hwPGRRIRIUEL S Mere, £ Ln, ethi chum brom de
intensity. No guantitative di ffereﬁjce (5:ouel g}*géem det 'SET 8 D i wHicgiiop &t

hydration tifg"ofosseiiAul esrolrer sUsHBa miorUtcesentration of 10uM and 20 each onB:

Restriction gngyms fHndi L. was spatted at 201li and 40U per well was
applied to the dissol &a%ﬂtatrff!if?fala% ' TX GGt onTBufiperciprideheepresence of

5% final conwentriadti oom obmJer firt AnOKQ: HaiVaki dargyci.n he concentration
per well in a 96 Iv\glr_! v@l ate was equivalent to the C’g@ge% RSN g?ntqolr ozen
stored Tag poTyHEFPALE T TP IHiePOR: F8B6tRer:. Control Nindlil was stored

conventiomnally in a -20CH5668Z6Ls , lete well was hydrated with 20ul
of Ix restriction 10 enzyeme @’uffesr I#}‘gaﬁl%%%%mn@’ﬁm“@g?“d?%& RIUIETED Wefeas i d

was di gest edeiEBY tHes ﬁ’féﬂhgadgxeaxtse:dntaining X PCR buffer, Sng of pucte plasmid and dNTPs for
10 minutes.  The rehydrated reaction mixiure was transferred inte PCR {ubes and Tag
polymerase was added. The reaction was cycied for 25 cycles and electrophoretically anaiyzed

ona 1% agarose gel,

15 The gel analysis revesled the amplification of 2 PCR product of expecied size.
Compared to the control, twice the amount of primer was required to obtain the same amount of
amplification comparad to liguid stored primer. Recovery rate from a 1% PVA malrix was lower
than the liguid stored control. Recovery was improved by reducing the concentration of PYA In
the matrix,

20 C. DNA FRAGMENT STORAGE

DNA fragments in"the form of 2 1 kb DNA ladder (lnvitrogen) (0.5ug) size

tandard were spotted onic 2 1% PVA based dry storage matrix in the presence of DNA loading

buffer comtaining phenol red or other coloring agent and 50% giycerol. Each welt was spotiad
with 10ul of DNA ladder and dye, equivalen: fro the volume of fresh DNA ladder usad for the

25 visuallzation of the iadder in one well of an electrophoresis agarose gel. The DNA fragments
with the loading dye were dehvdrated overnight and stored at room temperature,

For recovery, cells with the 1 kB DNA ladder size standard and loading buffer

were rehydrated with 104 of déH20. The rehydration: time was 5 and 10 minutes respectively

a4

sl I et + 3 [ § T
pricr 1o loading of the 104l of 1kB ladder onto an electrophoresis gel.
30 For anatysic, 10ul of contro! | r st in figu ™M
g, 10 ontro! ladder stored in fiauid form in the presence of

iOa it . £ L) O . .o - . ., | .
aing buiter al —20°C was compared by fluorescencs mensity using Ethidium Bromide stain

a0



restriction enzyne and the digested plasm d was el ectrophoresed on an
agarose gel. The DNA banding pattern of the frozen and the dry stored -
Hi ndill were conpared to a nondi gested plasm d by visual inspection. The
frozen and the dry stored enzyne showed equival ent activity.

C. BI G DYE 59 CYCLE SEQUENCI NG ABI Bi g DYerm (Applied Bi osystens 15Inc),

Foster City, ,CA). € me_for cycle sequencing |ost activity over time after
r epeat ed freeze t gr\ﬁv%f)er 8rc}:de§%e@/?”t? ESUTEIRgEY irretacedtaneadi ng weBghh of the
sequenci ng r eéacdstone andhstegdusedngual 4 Lypgf Lhe read. . . Fresh,
appropriately stored, active Big DYeTm ( ABl )nﬁa"é’asag’ﬁﬁ"%% 46"t Felhdibasl vabl e
PVA matrix i 0% PEAERTSRIGURtdre imsithaes prresenregeafH% f i nal concentration
of 20 trehal ose (Fl uka, #2Q2 if the Big Dyermenzynme can be
dehydrated in the presence o %’flggﬁé%ﬁéﬁd sequencing prinmers w thout |oss
of activity, Big Dyer)d) cassvspatiirgdifn t he presence of ML3 forward priner
and puol9. The concentﬁr,ati on per well in a 96 well plate was equivalent to
the concentration of ft8Zet"¥bloy derosetglennasienting USB)n useer TOM2008er was
sequenci ng r gatdd BR. L0ALL 9l S TM was stored in the conventional in
a -20C freezer. The 25 conpl et ggmgﬁsg\%/aagmﬁywe}toéﬁQW?EW'EEEQTL@@MWG pléact i on
buf fer for 3PTAIALEESICHPORsPEEEt loan s rpetdanmmg »@éé%%&jf%?ept(?_zt@kbe
suppliers' recormendatFimo%%DVf or h35 cycles. The PCB products o the cycl e
sequenci ng reaction were purrf ("6d"Ah8OHHAPY Hedenenindelian DABI wea pitldraky
sequenci g | nsrRRenig-acconahing 1 Ock Rexdanufacturer s instructions. The
sequences of the frozen and the dry-stored é?eggp&}géct PImeys AefincqEetiche’ dri ed
Bi g DyCTM i n'FH& " HidEeded s aiutcabIbeencos athieedqd aﬁ}%@fagﬁg—]t%gmgw“ee-%]ng
primers were.6enRaned:ising. Vect or, sequence anal ysi s prograns. e
sequence qual ity was Identica ,%triaﬁs TR ‘W%&R 770 Pades ptigrgee waeadssaner e
obt ai ned usi g tsh@ndes edieBiwg 3Dyelct @RGERAKSad AS: 1S/Q%SL n,Figure 15. D
PROTEASES Prot eases afre_mgj or drug targets. Current y, proteases are used
for small PLR analysis was performed one week and 3.5 months after dry storage. At

- . ) . . )
15 both time points the DNA ragment of expecied size could be ampliied without a decrease in

ampiffication rate compared to frozen stored genomic DNA

b} GENOMIC HUMAN DNA

A total amount of 20ng total genomic human DNA in 10yl of TE pHE buffer was

spotted onto & 1%PVA based dry storage matrix in each well of 2 98 wall plate. The genomic

20 DNA was drie ight i at
dried overnight and stored at room temperature. Control DNA was stored frozen at —

20°C.

Wells containing the genomic human DNA were rehydrated during PCR

reagents containing 1x PCR buffer, 2 human growth factor 13 (AFGF13) specific primears at a

concentration of 10uM and dNTPs for 15 minutes. The rehydrated reaction mixture was

I
45

transferred inio PCR tubes and Tag polymerase was added. The reaction was cycied for 35

cycles and analyzed on a 1% agarose gel.

o .
PCR anaiysis was performed one month after drv storage. The fragment of tha

human growih f f cled si ifi i
growth factor gene of expected size was amplified without & decreass in amplification

rate comparsd t

%)
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5 nol ecul e screens to devel op new drugs agai nst viral diseases such as H V.
Prot ease assays are often difficult to perform because protease activity is
a delicate enzymatic reaction where baseline activity of the stored
protease has to be adjusted prior to each assay. The kinetics of the
reaction varies based on changes in protease activity after each
freeze-thaw. This section denonstrates how dried proteases in the presence
of dissolvable matrix were protected FFoMa0the | oss of activity and coul d
be activated after re-hydration wkibdou. changes, in the activity profile,
resulting in a trenendous tinme savings for any use of the enzyne, such as
for a small nol ecul e screening project. 1) HV

Pr ot ease--H V prot ease:. wa , at 25nM concentration per well of a 98
vel | plate p,F etreat ed%\i/c\}nwtaﬁa%lg@é%?%g]ﬁ?eeb‘{?,& T PRI aY trecire seheepefi.
activity Buf Frérexe0nisMoNESat REX0rheyd BfosiNAC kb BHR., ont.ai ni ng trehal ose
or validanycin Aat_a final concentration of grﬁg'ﬁ%%%&%e ']\i/r)(fgmﬂjs%éect?tﬁw r ol

H V protease was Spot BT TH W 18E8r Sonyeopy keres pf atoassi fzthes presence
of trehal oseszomieyal i damycin wi t hout the presence of PVA matrix. The dried

H V protease was recovered in I x Activity buffer in the presence of 150mM
GQuani di ne Hydrochl or i 8ebiiCenpretie mecoverpransashiay gd; Qng, hour post

re.. hydration.; QQEDZynRtic reaction activity was fol [owed 1 n a Krnetic
study using a fluorogenic peptide-cBHEIPRITE! tovismPhumrescenteindhegubes in a
FRET assay Owetismaivade mirut izbiiflo:C oW SE; “eaction was anal yzed on a
Packard Fusion microfiter plate fl ﬂ;‘{rgﬁgi EE(?tahg(r’:g?C&?’“ﬁﬁa? G W EIREHE WSt ur er ' s
i nstruct i onsoRGY S HR CHEETVIItspvaUndtib degcaistiome . Ui gkl hg.. Y RE ot ease
that had beef: &5:5 t .t h trehaj ose or validanmycin A alone, I n the
absence of thj'%&di s%g%fv% &%@Aﬁhﬁgﬁ’ rer;z.as By CORAEHAS Y T 0 of THElvarpr wdsease
activity wastirgigdnereadiraisi agl tenzyees Wbhats had e ted on the PVA matrix
in the presgpge of tr g)hajvglse and 70% of the act ?% %%égf“r’”e“eber&?eéae P'rom
enzyme that had been rY E¢ uSPner- dPESopwalitamyratrRoceabo redfRVAL M dfout

addi ti on&d sbabidizph R A86HREH Sk | y..Prot ease- Fry (Feline

| mrunodeficiency Virus) is Al éq;{%iz%?inﬁu?hgl%aseer@%eeﬂ’ B HCAed ke Fly
prot ease wasO'${istd &d fit o Tuseplosinpmature ataae Wid hedid Sl '%%Q‘J %&bldreﬁa o matrix
at a concenta;;,gig[iﬁcp%g;ampe. 3 hé% per vell in the presence an absence of the
peptide based inhibitor, TL3V(L e aFU 1 eouapA/ sS850 939 centther pel | s
cont ai ni ng theo HEL wivxThet higuRIodHeBSe: id hend hhibitor TL-3 were conpletely
dried and st Q(i:l ed at_room tenperaﬁre%heihﬁ}ei e%eEﬁe\?' BP8TREEE Ws<erPiERy dr at ed
for one hour’ TH™TRVEETVIELFPBEFEr in the presence of 150nM Guani di ne

20

ExamPLE 4

LONGTERM STORAGE OF PROTEING USING THE DISSOLVABLE PVA MATRIX

This example describes recovery of active proteins following fongterm dry

25 storage on dissolvable PVA matrices prepared as gdescribed in the preceding examples

A, POLYMERASES

1) SEQUENASE™-Seguenase™ (USE, Claveiand, QOH) is normally stored at —

o ) . " . . - )
20°C and loses activity over time in the freezer trough repeated freeze thaw rasulting in
Ao e laliaTal b el e s el e H ) )
reduced reading length and guality of the Sequencing reaction.  Sequanase™ was appiiad t
g . jus G S o
50 e di e . o
the dissolvable matrix in 1x sequencing buffer in the presence of 5% final concentration of
} H

renaiose or vaiicamycin A USE Sequenase™ Varsion 2.0, DNA sequencing kit {product



5 Hydrochl oride. The enzymatic reaction activity was followed in a kinetic
study using a fluoroge.nic peptide containing two fluorescent nolecules in
a FRET assay over a 20 minute tine course. The reaction was anal yzed on a
Packard Fusion mcrotiter plate fiuoronmeter. The FIV protease activity was
fully restored after the rehydration process and the enzymatic activity
was bl ocked By..Jl-3-4depm at i that the protease and its inhibitor are
fully active after drg ?%Eg or %g’% ma?u*’ﬁt‘%? BRtoct erfpe paEentation per well in 2 o6
Trehai ose andevakicdeayyaiunawerne 1al S0:.ceaRared.as, dgssrd.bed ahove but for
their affect s.on. AV protease in protease assgys] or tegueﬁ?sdt edtr dff we
enzyme activity c?ﬂlrgir%ﬁ“q”oﬁ@’tt’élr?ﬁqﬂ?wsﬁﬁwﬁ’ﬁ sosticpageicofiiytine _prrot:ease al.

anbi ent  t enpesatty 8o edhnlidewdissolyabl &.,850r age matrix. Either
additive protectively st abi i zegbt%%! @Irtlhz%}]#{so‘gﬁﬁ”ﬁ%’“’dﬁ?f’@@hé’@ nsies.
detectabl & for 15the protecti onyef, sehenenz yemid Eivdre Fd)ared ue: o E.
L1GASES- T4 DNA i pas £, g,glew tEgc%lgand: Bi ol abs, Beverl 99’ L:'TN%ZT@ #USWBﬂ) ia?ﬁoo U
per wel | was applied t o6 the gl Seat VR e Pimidreeniscp epafedeasndaseni bed
above in | x frigakhone buf e iddudhe: PLESENES %.final concentration of
val i damycin A Control Iigase was stored Fnecg[“éga e B8 PRFUSTSFHRCE BB €
wel | was hydFQteGeWiae =2epe reting sualiv.gat i on buffer for 5- 20 45 ni nutes.
50no of Sall digested,; ¢alt ot i_nal osphat ase dephosphoryi ated pucl9
pl asmi d was |igated ovérﬁéﬁgﬁf p%gg%%lﬁgq Bgm}%ﬁ%ﬂéﬁ’q}*‘ﬁ [ragiend inspardat F@fc wi t h
frozen stiBreend bgaseiviOneerhahd efiat kebbgatbanLeact on was transf or med

i nto DH5al phg, conpetent bacterial cells. The cell s“%/\%’(ra% "plPAFedMBRE agar
pl ates and the T ranst dPRBYIH#ESE AT ersisnsarral apaied thyre cabonyie GRMRLS 1, DOR
Only religategeplragn fs.cQuldsf ofm col oni es under these conditions. The dry
stored |ipase had 255-fold hi gher’ coﬂ%ggvraé%nuﬁt YRS PheaPpEEn Ast dred

i pase. Recoif8tantaipabievive §e obease vAsSayvaiGiid 88LLY.l.Y,P5qLease assays
require defrgst w%netrge pratease, resuspension in an activity buffer,
resuspensi on of “the Tt udrogehi € stbsteatie i n Gonie! bide eslyrsysiens ngaddg of

t he sol ut$ orvoandicappli £atotOR0E: Ehe.J8.xt ure special . fluorescent
96-wel | plates for a pretest of the deﬁ'ost%o I(iaegezvf}%ewaﬁgﬁr?}?dt‘&“?“ Y e

det er mi nati dir ”ﬁ%'(ﬁ?’ﬁe%ﬁ’?”@j{‘%ase activity, the assay for the screening of

i nhi bitory conpounds gan,begi nd is.usually conducted in 98 well format.
The same procedure has to I%g Qﬁéagseféitﬁé R RODPYA Wget Figpered using standard POR

protocols and the PCR product was electrophoresed on an agarose gel. The PCR products of

the frozen and the dry stored polymerase were comparad by visual inspection. Both PCR

20 products were equal in intensity,

3) DEEP VENT™ HIGH FIDELITY POLYMERASE (New England Biolabs inc

Beverly, MA.) Deep Vent™ polymerase for PCR rsactions was shipped on dry jce and stored at

O . o v r
—20°C. I the frozen chain of fransport was interrupted the enzyme lost its activity. The protein

lost activity over time through repeated freeze thaw, resulting in reduced enzyme activity, Fully

2% active Deep Vent™ polymerase was applied to the dissolvable PVA mairix in 1x PCR buffer in

the presence of 5% final concentration of Validamycin A The conceniration per well in a 96

well plate was (5U per well), equivalent to the concentration of frozen stored Deep Vent™

Folymerase used for one PCR reaction. Control Deep Vent™ Polymerase was stored in a
[t 4 e i =

20 freo et ; i

ZU7L freezer, The complete well was hydrated with 200l of 1% PCR buffer for 5-45 minutes

30 PCR reactions were prepared using standard PCR protocols and the PCR product was
: L iy

sleciropnoressd on an agarose gel. As shown in Figure 14, the PCR products of the frozen

h
foa]



abetting steps described above. This section shows how using the protease
supplied according to the conpositions and nethods of the present
application on the dissolvable matrix in dried form no pretest has to be
performed, since the HV protease activity remai ned stable under dried
condi tions. Usi ng the dissolvable PVA matri x prepared as
descri bed abgyg. I+ 1) otease and Fly protease were spotted and dried in
their respective a%:t;iov”idtsgl‘5 SUTT e At PREC &) B iMeerctory et Pompeanreentd at i on.
The fl uor ogesive 'priotieasensauhatial evand iAs. Dagatlve control wel |l containing
the protease inhibitor were supplied in thelr b{u fC(%LF&F‘h e 8 m 'on 96
vel | plates HS2HEIE ThEIyse retus0otnuidse screen had only to add water al one
or containing a test ighki.bit0or Erq?gmgscreeni ng conpound to rehydrate the

pr ot ease gont aining well, and water to the fluorescent substrate well.
Accordi ngPy, for rehydirdtiwg sone &y protusasse. Wal .S TL-3 inhibitor
descri bed abr%f% was, id,ngglt.udgd,., ‘The handling ti rr% onr t%?gf?egstgév C\lﬁég!v&fbgduced
by nore than fol’d“and" PERY d8 &t AEFVES ré At tisal apeceshedm of Mrembgir & 18.

Simlar tineasamiyags. Carohenehbained f.ar er. bi ochem cal assays, screens
or experinmental protocols 15 EXAVPLE 5 I?&%tétp RV’ ST ERAEE" CreR S EgBIPNG  THE

DI SSOLVABLE %VAZWPE}(T% polymerase usad for one PCRTrl@.h(ﬁ%o@X@ﬂp&eHi !?Wag bs%s
i I

. 20
| ongt er m dry,,SL.QJ.AgE 2L _apbient tenmperature of E. coil 20cells on a
di ssol vabl e matrix r?rét erral.m o frifeamplete wei waEGyrattethwitrbesusor af rdsseher i ct hi a

col i (DHSC alephalk théct er b-as waree:s esldspended Lo, row h nedia and spotted
inwells of a 96 well plate: a) wit hout _di gs%?'éﬁﬁ?&%%ﬂ?“ "R TEYEREER

medi um b) WiTH GrTEad"s §61 4eaBrer P wet aldoromntks@)onmixestod dh 5%

Val i danyci n sén@pd800td ed pn.dried djissol vable matrix. The plates were
dried overni ght_dgnd st or ed a?gghigén4r5 5%retde S 4l wmrRige twel losdigdisteh t he
three diff ePéptid soridiat horsionetie tyeratad oA dub.950w h ja for one hour and
the content of the wells were plated onto bac?eri?ﬁ Schgﬁtg%?qé”vﬂg’tﬁ?[%{‘fyes. The
pl ates were incubated at =0V E¥ MitgREQUTHENE-68 Biy DeCOVATYed Bh&MRS

anal yzed!a hirougbst€ auntd N9 ctih e, Hag | gni es, as shown in Figure The
di ssol vable matrix is also preepa¥ ed gﬁ%"!cﬁégg%cg‘fﬁytoﬁé“ﬁ?‘ia@%] reeHied fesem

30st or age of"@¥¢ETIesses. fieduiiti gedtchereatiac tegth af thpls8fkenci Ve L, Of: yBA cells,
and for dryqﬁi@%ﬁg@regé.

Fresh, appropriately stored, active Big Dve™ (ABD) was applied 1t the

dissolvable PVA % in 1 ot for i #
matrix in ix reaction buffer in the presence of 5% final concentration of

20 trehalose (Fluks #90210), To test i the Big Dye™ enzyme can be dehydrated in the presence

of plasmid and sequencing primers without loss of activity, Big Dye™ was spotied in the

presence of M13 forward primer and puct@. The concentration per well in a 86 well plate was

equivalent fo the concentration of frozen stored Seguengsem™ (USB) used for ona seguencing
} &

: o~
reaction. Control Sequenase™ was stored in the conventional in a -20°C freezer. The

25 complete well was hydrated with 20ut of 1x reaction buffer for 30 minutes. PCR reactions were

performed according to the supnliers' reco iati
opliers mmendations for 35 cycles. The PGR products of the

N .
cycle sequencing reaction were puriiied and analyzed using an ABl capillary seguencing
b= ¥ s

iInstrument according to the manufacturer's instructions. The sequences of the frozen and the

dry-stored Bi ™ ag he dri i j
y-stored Big Dye™ a3 wall as the dried 8ig Dye™ in the presencs and absence of the plasmid
; ; = T2 orine Hlel

and seguenci i i
d sequencing primers were compared using Mac Vector sequence analysis programs. The



phages, viruses (e.g., ientivirus, baculovirus, etc.). Enbodinents of the
dry matrix storage conpositions and nethods of the invention are aiso
contenpl ated for use with antibodi es, RNA, enzynes and ot her bi ol ogi cal
sanpl es as provided herein Fromthe foregoing, it will be
appreci ated that, although specific enbodi ments of the invention have been
descri bed her.gj " Q, poses of illustration, various nodifications nmay be
made Wi t hout S%%%?%f%ﬁ@%%d%nf% "SF Pt 7 YnEsec dpeceath e siembentsl 0Bag (e
Accordi ngly, dtisie3ig neentokan ok Shdl@lin i ted except as by the appended clains.
MCSLLP C ainms: 1, A nethod for storing biological material, conprising:
| oadi ng a bi ol ogi cal s%ﬁﬁpéfzﬁ&bi ol ogical material onto a matrix that is
adm nistering a liquid

formed by the steps ofgroase . a)
solution or a liquid stj%%desﬁziagnm@ﬁ%?w%éaﬁ%%‘ sé%”eﬁfﬁs PsdtaFenEreandd for eaEr i X

material thaf'ogissolerestoorvatisssocinat @gahd viNgsSQLVENT .. Y)ﬂer;ﬂ?i n the solvent
al | ows conpl grte%ﬂ?nr SUbstantial recovery of a dried sanpl'e" af t e Aydrat i on
or rehydration o fRande P 8 BRPLEE Proigass ety i picrabidyanf o sasmle el | s
of a bi ol ogi saklins atmk e $QtRAE,-AEWL G, T hat. are capabl e of containing the
bi ol ogi cal "sanpl e; and ® ORE AT PyiedgctotReer wsineicer t he
sanpl e wel | s; .eéeﬁlgioﬁ MEee Byeef or Aiamgetinerambd dckvicy Ber each freeze-thaw, T is géc‘if;!—ihe
net hod of cl @m.defunther. compri si ng drying the matrix after {he“dl ep of
| oadi ng. = Rroteases i the preSence of dissolvable matriy were protected from

10 the loss of activity and could be activated after re-hydration without changes in the activity

profile, resulting in a tremendous time savings for any use of the enzyme, such as for g small

melecule sereening profect.

1) HIV Protease--HIV proteas
! ! 8w £ 25 ti '
as spotted at 25nM concentration per well of a

P . A
95 wel! plate pretreated with dissolvable PVA matrix in the presence of activity buffer (0.8

-
o

MES, 25% Giyearal 1M NaCl, pHS.25) containing trehalose or validamycin A at a final
concentration of 2.5-10% (wiv). As a conirol HIV protease was spotted in wells of
poiypropylene plates in ths presence of trehalose or validamyein without the prasence of PVA
matrix. The dried HIV protecse was recovered in ix Activity buffer in the presence of 150mM
Guanidine Mydrochloride. Complete racovery was achieved one hour post rehydration
20 Enzymatic reaction activity was followed in a2 kinetic study using a fluorogenic peptide
containing twe flucrescent molecuies in a FRET assay over a 20 minute fime course, Th;
reaction was analvzed on a Packard Fusion microtiter plate fiiorometer according o the
manufaciurer's instructions.
No enzyme activity could be restored using the HIV protease that nad been
25 spotted with trehaiose or validamyein A alone, in the absence of the dissolvanle PVA matrix
By contras}l 100% of HIV protease activity was recovared using enzyme thal had been spotted
on the PVA matrix in the presence of rehalose and 70% of the activity was recovered from
enzyme that had been dried using dissolvable malrix alone (PVA) without additional stabilizing

agents.

30 2y FIV FIV {Feit ict
2) FIV Protease--FiV {Feiine immunodeficiency Virus) is a lentivirus closaly

(RIS T} [ A

© iV protease was spotied onto weiis prefreated with dried dissoivabie

&3
&1



3. The method of claim2 further conprising storing the matrix w thout
15refrigeration. 4. The nmethod of any one of clains 1, 2 or

3 wherein the biological naterial is selected fromgenom c DNA plasmd
DNA, DNA fragnents, cloned DNA, PCR products, RNA, oligonucleotides,
proteins, peptides, fluorogenic substances cells, bacteria, viruses and

chem cal conmpetindsa ca@eniati 0. . The nethod of any one of clains
1-4 wherein the matrix co'rcr)?)r{'jl seld pol mﬁ/e\fl YIS PATEBHGN BPsepel g tienyebpigrieli done.

6. The net hod"5fafly’ Gaesiof. @Baprmsbp Q%Qﬁndw?wé’w@@érﬁzhrn‘ﬁ e MBLrI X further

25conprises g, sta , metHod of “&fy one
of claims 1, 2 or%!g gpgl“ﬁ’ ??@DWE'ES’r(?FS?GfﬁWtSWé@d @Gmi“‘&e&at@h l8aStie0ne

i nhi bitor thatises: %sbﬁ@dﬁr&@dz ﬁ}a&nelr,@[}l Pk QL Qghem cal inhibitor.
308. The nethpd of claim7 wherein the |n?¥?3bb®er Mg PEREPRIT E}Totf@fiw@ffmd!ne

trehal ase” 9*FHE et i ?ﬁdewméflcaﬁemf@ﬁam\f@ wher@biet e, ipbj Etucé/ Usmg z

val i danyci n forel@nic 10838, laim8 or 9 wherein treha 0s
i ncl uded. 511. The ne{{bh%d h{gqgﬁ y one of “¢I'aTFre!e1 N 2 FBET 3ssahereidnad dﬁﬂuz!émt rix

further corrpi”i"%@srvat Thegastiorane aﬁ@}b@@bﬁ@'iﬁ% kg . 12.
A storage cop,(,g)l ner gr bi ol ogi cal sanpl egi col%%wns‘imr{'t el fgprometgt thal ity

of sample well refgase ackvity VR ADEEOEH af@%ﬁh@_{ehymgloa etk ag GaknSRAIR a%mf?t

whi ch each was blocked by TL-3 demonstrating that the protease and its inhibitor are fully active after dry

10 storage at ambient tem perature.

Trehaiose and validamycin were alss compared as described above but for
their affects on FIV protease in protease assays for the protection of enzyme activity during
jangterm dry matrix storage of the protease at ambient tempsrature on the dissolvable siorage
matrix. Either additive protect; vely stabilized the enzyme and no difference was detectabie f;r

15 the protection of the enzyme (Fig. 17},

e

B LIGASES—T4 DNA ligase (New England Biolabs, Beverly, MA, # M0O202L)
(400 ) per well was applisd to the dissolvabls PVA matrix prepared as described above in Tx
figation buffer in the presence of 5% final concentration of validamycin A. Control Hgase was
stored in a-20°C freever. The complete well was hydrated with 200 of 1x ligation buffer for 5-

20 435 minutes, 50ng of Sall digested, calf intestinal phosphatase dephosphoryiated pucig
plasmid was ligated overnight with the rehydrated figase in paralie! with frozen stored ligase.
One half of the iigation reaction was transformed into DHbalpha competent bacteria) icells. The

cells were plated on LB agar plates and the transformation raie was analyzed by colony counts

Onty religated plasmids could form colonies under these conditions. The dry stored ligase had

I3
thn

S-fold higher colony counts than the frozen stored ligase.

. Reconstitutable HIV protease Assay--Currently IV protease assays require

d o
sfrosting the protease €, resuspension in an activity buffer, resuspension of the fluorogenic

'n t e Sc}hit i H

EU - p [=py oo W A= = b=
280 L 6 W f (=1 W H H L] i y V] y roe nat
ars 5! 9 /2 aes l d Drg tﬂs tl 1@ geirosie enz & aCUvVITy. A‘[e\ termin o of

the protease activity, ihe assay for the scraening of inhibitory compounds can begin and is

86 well f { f
gl format. The same procedurs has fo be repeated involving the



10conprise a matrix that is formed by the steps of: (a)adm nistering a
liquid solution or a |iquid suspension that conprises a solvent and a
matrix material that dissolves or dissociates in the solvent, wherein the
solvent allows conplete or substantial recovery of a dried sanple after
hydrati on or rehydration of the dried sanple, to said one or a plurality of
sanpl e wel | s i Vi one or nore of the sanple wells, and thereby
forming the ?r%%??xq. LGS ﬂ’fifeCWeS*Wr%eu@mtiﬁi mekaRf sehakm 12
further conpresiingoasuioobegiceadncmiiRkilal hhak.i:S,sel.ected from genoni c DNA,
pl asmi d DNA, ir}gl_.\l%.fragm&*nts, cl oned DNA, gc%%%%%%%ﬁaé%?” RREssoivable matrix

ol i gonucl eot'T €€, Bt 6t &i°Fs hap dpie Rpdarm4d, abceo@emiz\cprstéb@ta@mggema@rﬁld S
bacteria, vimusess@andychen cal conpounds. 14. The ‘storage
container of either claim12 or claim 13 wherein the matrix conprises

pol yvi nyl al cohol or pehyieniskpybieohiadeaex p25ared e 5. The
storage contaj @@r Qb gither claimi12 or claim §3%5 fesorbed abare, Wétpirqtg@sq urt her
conprises a stabillzing Agaffied anc ared in their respective adGity flier StQr ageHRANt ai ner

of either clraictonlénesnredoal Mik3niahes el N b nerix 30further conprises at
| east one inhibitor that is a biol ogi Cé{?t Ef%?’\hsiU 6T A ha NEPwieh enitoaivel

i nhi bitor . containing the proteass inhibitor were supplied in their buffer in drieg form on 96 well piates as

well. The Dperator of the screen h add a a
Ht ad onij i ini b
y tD dC} waler iOnQ or COﬂta!ﬂIng a test lﬁh! it();"

10 screening compound to rehydrate the protease containing well, and water o the fluorescent

suostrate well.  Accordingly, for rehydraling some BV protease wells the TL-3 inhibitor

described above was inciuded. The handling time for the assay was reduced by more thap 10

fold, and representative results are shown in Figure 18. Similar time savings can be obtained
e *

f ier bi ical ¢ i
or other biochemical assays, screens o expenmental protocols.

-

EXAMPLE 5

LONGTERM STORAGE OF CELLS USING THE DISSOLVABLE PVA MATRIX

This example describes | i
on ¢ fant 4 i
gterm dry storage at ambiant wmperature of F. coj

20 cells on a dissolvable matrix material,

Equat numbers of Escherichia coj (DH5 alpha) bacteria were resuspended in

LB growth media and spotted in welis of 2 06 well plate: a) without dissolvabie matrix in growth

medium, b} with dried dissclvable PVA matrix and ¢) mixed with 5% Validamycin A and spotied

on dried dissolvabie matr ni i i
! atrix.  The plates were dried overnight and stored at ambient

g o i i } i if
25 temperature. The wells with the three different conditions were hydrated with growth media for

one nour and the content of the welis ware plated onto bacterial culture LB plates. The piates

were incubated at 37°C overnight. The £.cojf i
a -cofi recovery rate was analyzed through counting of

the bacterial colonies, as shown in Fiours 18
The di Ivahl riv i fom
ne dissolvable mairlx s also prepared and used for the dried long-ierm

34 storage of celis, including other bacteria, piant, animal or hurnan celis, and for dry storage of
| i ) ae oy

phages, viruses {s.g., lenfivirus, baculovirus, etc.).



trehal ase. 5 validanycin A 17. The storage container of claim16 wherein
the inhibitor is an inhibitor of 18. The storage container of claim 16 and
17 wherein the inhibitor is 19. The storage container of claim17 or 18
wherein trehal ose is included. 20. The storage container of either claim
12 or claim 13 wherein the matrix 10further conprises at |east one
detectabl e indicator. 2.qh:hl 0l qQi ¢al sanpl e storage device for one or a
plurality of biological sanples, (E'onrgrnln%ﬁ"‘rnrgt:ora?a)cﬁmF‘?gsﬁf?”sl?)‘“(dbﬁﬂathgfﬁn?fltee pl ate
conpri si ng of€"EY" @° phurealtdntneafiosamplie waldis:that eﬁiﬁ;e&%’@%h@ O ogical .
containing a.hj.0lagical sanple, wherein one or nore of sail weifs 6i‘r‘p_r| ses
a matrix materrt al (i) admnistering a liquid
solution or a liquid suspension that conprises a solvent and a matri X
materi al that dissolves or dissociates in the solvent, 20 wherein the

sol vent al'l ows conplete or substantial recovery of a dried sanple after
hydration or rehydrati- dr.i sanple, to said one or a plurality of
s)e/mpl e wells: ané FRY tgé fOFeIagmg, It wﬁ%e aDgBCiated that, although specific embod?ments Y

f the invention have bear dascribed neretn for purposes of lustration, various modifications

may be made without deviating from the spirit and scope of the invention. Accordingly, the

invention is not limited except as by the appended ciaims.
10



(i1) drying one or nore of the sanmple wells, and thereby formng the
matrix; and (c)at |east one radio frequency transponder device. 25

22. A blologlcal sanpl e storage device according to claim21 which MCSLLP
conprises a closure nmeans for closing the Iid onto the sanple plate.

23. The biol ogi cal sanple storage device of claim22 wherein the closure 30

means conprises a ndeygaeki ¢ cl osure. 24. A bi ol ogi cal
sanpl e storage device according to claim22 which conprises an airtight
cl osure joint. 1. Ametho mr%@”QRCHF5FH@@8%V‘?@ggﬁg st or age device

accor di ng o 6l-aii A2 e%g%]%rc%&%Lﬁg:cé%teﬁfamdtcgg%aﬁ‘lk%ws%rjngh BY :m@sRYDg. each

wel | . I 6l ogi cal sanpl e storage device according to
claim 22 conpri si ng (a8 maghreldigerdt @Siduie santbnadt Aliguidi ghdeneibio $1at eorpmiséd a ar ound
each well. 1027. A biol ogi cal sanple storage devi ce according to claim 22
wher ei nb t IrelvaRitant » mMatheMpkeralitaat dsprltsiser Grserafessin dhasrivent. WhREINgAeEPenhi t hout
refriger ata!ligvr\f]s complete or substantial recovery of a dried sample after hydration or rehydration of the
dried sample, to one or a plurality of sample wells of a biological sample storage device that are

capable of containing the biological sample; and

(b} drying one or more of the sample wells, and thereby forming the matrix.
10
2. The method of claim 1 further comprising drying the matrix after the
step of loading.
3. The method of claim 2 further comprising storing the matrix without
18 refrigeration.
4. The method of any one of claims 1, 2 or 3 wherein the biclogical

material is selected from genomic DNA, plasmid DNA, DNA fragments, cloned DNA, PCR
products, RNA, oligonucleotides, proteins, peptides, fluorogenic substances, cells, bacteria,
viruses and chemical compounds.

20

5. The method of any one of claims 1-4 wherein the matrix comprises

polyvinyl alcohal or polyvinylpyrrolidone.

6. The method of any one of ciaims 1, 2 and 3 wherein the matrix further

25 comprises a stabilizing agent.

7. The method of any one of claims 1, 2 or 3 wherein the matrix further

comprises at least one inhibitor that is a biological inhibitor or a biochemical inhibitor,

30 8. The method of claim 7 wherein the inhibitor is an inhibitor of trehalase.

59



28. A bi ol ogi cal sanple storage device according to claim 22 wherein at

| east one well conprises at |east one detectable indicator. 15 29Th&!CSLLP
bi ol ogi cal sanpl e storage device of claim28 wherein the detectable

i ndi cator conprises a colorinetric indicator. 30. The biol ogi cal sanple
storage device of claim t he 20detectabl e indicator is sel ected
fromthe group conS|st|néﬁﬁﬁwﬁmgpﬁﬂ?ggggﬁ@“WWHWE@?HWmﬁﬁwTﬁWFﬂ%gﬁ%%

i ndi cator, a phosphorescent indicator, a radionetric indicator, a dye, an
enzynme, a substrate of an enzyne, an energy transfer nolecule, and an
affinity label. 31. The birelhegficdal cismrfpdr® véearragehatiey is¢eludéd.cl ai m 28
wherein the 25 detectable indicator is capable of detectably indicating
presence of at |east one of an am ne, an al cohol, an al dehyde, water, a
th! ol , § sul T' de, a QI tr"I’t‘ngm dfdddf%hy Prﬁeo&lcnar Qq b%%@le% Hgln%’trxq‘urthe
ol i gosacchari de, a nuclelc acl ﬂ &
protein, aomeaRt aVieasd ¥y deNieckdRAN®Stor A rret al i on, pH Nat K+ Cr, a
cyani de, a phosphate and sel eni um 3032. The biological sanple st orage devi ce
of claim 28 wherein the detectable indicator is selected fromthe group
consi sting of phenol red %hldlun1b rase

restriction endonucl ease,A cobE’t ©¢ méafl OHQICE’hS?rH%L'ES %’V@P%?% ]q® o 4
f 1 uor ogeniG,rP#06CREBISHAS kAl capable of contaanmg a biological sample and which each

et al

10  comprise a matrix thai is formed by the steps of;

{a) administering a liquid solution or a liquid suspension that
comprises a solvent and a matrix material that dissolves or dissociates in the solvent, wherein
the solvent allows complete or substantial recovery of a dried sample after hydration or
rehydration of the dried sample, to said one or a plurality of sample welis; and

15 {b) drying one or more of the sample wells, and thereby forming

the matrix.

13. The storage container of claim 12 further comprising a biological
material that is selecied from genomic DNA, plasmid DNA, DNA fragments, cloned DNA, PCR
20 products, RNA, oligonucleotides, proieins, peptides, fluorogenic substances, cells bacteria,

viruses and chemical compounds.

14, The storage container of either claim 12 or ciaim 13 wherein the matrix
comprises pelyvinyl alcohol or polyvinylpyrroiidone.
25
15. The storage container of either claim 12 or claim 13 wherein the matrix

further comprises a stabilizing agent.

16. The storage container of either claim 12 or claim 13 wherein the matrix

30 further comprises at least one inhibitor that is a biological inhibitor or & biochemical inhibitor.

60



33. A biological sanple storage device according to claim21 wherein
5l east one well conprises at |east one inhibitor that is a biol ogicall

i nhi bitor

or a biochem cal inhibitor. 34. The bi ol ogi

at
CSLLP
cal

sanpl e storage device of claim 33 wherein the inhibitor is selected from
the group consistinRTOf val i da

10f | uori de, N-a-t osy
e, aprotln

o sodlun1or hovanada
A R e S
Qhenylnethylsulfonyl fluoride and

dllsopropyﬁﬁﬁuoro phosphat e. 35. The bi ol ogi cal sanpl

storage device of claim33 wherein the inhibitor is selected fromthe group

consisting of a kinase inhibitor, a phosphatase inhibitor, a caspase

15|nh|b|tor a grani?ne Thaistsrager conaineglof Ciatihd$i ¥ 1%NPBmWoWe'Q“@@ [ s

di vi si é(q}&lblt a cell cycle inhibitor, a lipid signaling inhibit
as

a prot
devi ce of

IARYS1 tor . 36. The biol ogi cal sanple st
claim33 wherein the inhibitor is selected fromthe group

consi sting of a reducing agent, an al kylating agent and an 20antim cr

agent .

19. 3The flotsipe barrinetof daimpl’er 38 wherge rgeajoseds AR  di

claim 21 wherein the matrix material conprises polyvinyl alcohol.

10

15

20

25

30

20. The storage container of either cltaim 12 or claim 13 wherein the matrix

further comprises at least one detectable indicator.

21 A biological sample storage device for one or a plurslity of biologicat
sampies, comprising:

(a) alid;

{b) a sample plate comprising one or a plurality of sample wells
that are capable of containing a biological sample, wherein one or more of said wells comprises
a matrix material

{i administering a liguid solution or a liquid suspension
that comprises a solvent and a matrix material that dissolves or dissociates in the solvent,
wherein the solvent allows complete or substantial recovery of a dried sampie after hydration or

rehydration of the dried sample, to said one or a plurality of sampie wells; and

(i} drying one or more of the sample wells, and thereby
forming the mairix; and
{c) ai least one radio frequency transponder device,
22. A biological sample storage device according to claim 21 which

comprises a closure means for closing the iid onto the sampie plate.

23. The biological sample storage device of claim 22 wherein the closure

means comprises a magnetic closure,
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2538. A bi ol ogi cal sanple storage device according to claim 21 wherein the

matri x nmateri al

conprises at |east one material selected fromthe groupLLP

consi sting of polyethylene glycol, agarose, poly-Nvinylacetam de,

pol yvi nyl pyrrolidone, poly(4-vinylpyridine), polyphenylene oxide,
crosslinked acryl am de, pol ymethacrylate, carbon nanotube, polylactide,
| acti de/ gl ycol i de cépol yhebivlopipalr eatipife sivasey et aegoingnier claigniZdi WHs"
pectinate, hydroxypropyl 30nethylcellul ose acetate succinate, heparin
e Tt prBtusGt LI P

YRPSG/%BHi ¢ acid, glucuronic MCSLLP acid,

t hronbospondi n-1 N-term nal heparin-bindi ng domain, fibronecfin, a

pepti de/ wat er - sol ubl e polyneric nodifier conjugate and coll agen. 39. A

bi ol ogi Ical sanpl e st6rageé deviice sanpesttratg degice laatandin] toviam ei2ncorvdsiBmat r i x
material conprises at | east one material selected fromthe.group consistin
of hydrfox Bt hheosuisdPipiarsind 8BS et t r ehal ose. 40. A ki't, con%ris?ng: (1)a ’
bi ol ogi cal sanple storage device for one or a plurality of 10bi ol ogi cal
sanpl es, conpri sing (a) alid,

(b) a sanple pl ate cenpr issthitighi@neanare stopbel dalicd accating &angiie ABadomgriditged  ar e
capabl e of containing a biological sanple, wherein one or nore of said

wel | s conpragsels

cigsyra@rd 20 dIRER Gosue ey 63 Wevedt eps of :  15(i ) adni ni steri ng

a liquid solution or a liquid

10

27. A biological sample storage device according to ciaim 22 wherein the

mairix material is capable of dry storage of the sample without refrigeration.

least one

15

28. A biological sample siorage device according to claim 22 wherein at

well comprises at least one detectable indicator.

29. The biological sampie storage device of claim 28 wherein the

detectable indicator comprises a colorimetric indicator.

30. The biological sample storage device of claim 28 wherein the

20 detectable indicator is selected from the group consisting of a fluorescent indicator, a

25

30

luminescent indicator, a phosphorescent indicator, a radiometric indicator, a dye, an enzyme, a

substrate of an enzyme, an energy transfer molecule, and an affinity labet.

31. The biological sample storage device of claim 28 wherein the
detectable indicator is capable of detectably indicating presence of at least one of an amine, an
alcohol, an aldehyde, water, a thiol, a sulfide, a nitrite, avidin, biotin, an immunogicbulin, an
oligosaccharide, a nucleic acid, a polypeptide, an enzyme, a cytoskeletal protein, a reactive

oxygen species, a metal ion, pH, Na’, K', CI', a cyanide, a phosphate and selenium.

32. The biological sample storage device of claim 28 wherein the

detactable indicator is selected from the group consisting of phenol red, ethidium bromide, a
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sySpension that conprises a solvent and a matrix material that dissolyves or
di ssociates in the solvent, wherein the solve allows conplete or MCSLLP
substantial recovery of a dried sanple after hydration or rehydration of
the dried sanple, to said one or a plurality of sanple wel I's; and

(ii)drying one or nore of the sanple we|ls g for

matri x. aRYA polymerase, a restriction endonuclease, cobalt oh O(E'fje aﬁelqha y&?gd Iaélaergefnr equency
transpondﬁ%ugggéﬁg and (11)one or nore ancillary reagents 41. A met hod of
storing ohe oOr a urality of biological sanples, conprising: 25contacting
one or a plurallty of biol ogical sanples with a biol ogical sanple st orage
device, said biological sanple storage device conprising (i) (i) a

s?npl e plate corrErl $bng ériddleical SHTRIP 1740 d@f"%é?Fﬁf@Q/\f@l‘l'%mt%a“l’heéﬁ”éatcapabl e
of containing a bio i.cal I

conpr i Sos FAI TR 15 Harer et eapts SHBERTLE PPl P LR ¢ HotRhic
(a)adm ni gfefdng a liquid solution or a liquid suspension that conprises a
30solvent and a matrix material that dissolves or dissociates in the

sol vent, wherein the sol vent NCSLLP al l ows conpl ete or substanti al

recovery of a dried Sarrpngf’%PE?P'iC? %séoon eo(gﬁvrglg Qau%féc;, V?be?%n hgqnh%tb‘ed

sanple, to said one %r a one or

nmore of t Qesecl;éﬂgalf?orﬁ’\@\lelg?mupaébqszgtmércﬁbéﬂ;dgﬂ?m g leesdmlhf b%ov&%@at@hﬁndmﬁi hod of
claim4l, conprising malntaining the biological sanple
10 fluoride, N-o-tosyl-Phe-chioromethylketone, N-o-tosyl-Lys-chicromethylketone,  aprotinin,

phenylmethylsulfonyl fluoride and diisopropylfluoro-phosphate.

35. The biological sample storage device of claim 33 wherein the inhibitor
is selected from the group consisting of a kinase inhibitor, a phosphatase inhibiior, a caspase
15  inhibitor, 2 granzyme inhibitor, & cell adhesion inhibitor, a celt division inhibitor, a cell cycle

inhibitor, a lipid signaling inhibitor and a protease inhibitor.

36. The biclogical sample storage device of claim 33 wherein the inhibitor
is selected from the group consisting of a reducing agent, an alkyiating agent and an

20  antimicrobial agent,

37. A biological sample storage device according to claim 21 wherein the

mairix materiai comprises polyvinyl aicohol.

25 38. A biolcgical sample storage device according o claim 21 wherein the
matrix material comprises at least one material selected from the group consisting of
polyethylene glycol, agarose, poly-N-vinylacetamide, polyvinyipyrrolidone, poly(4-vinylpyridine),
polyphenylene oxide, crossiinked acrylamide, polymethacrylate, carbon nanotube, polyiactide,
lactide/glycolide copolymer, hydroxymethacrylate copolymer, calcium pectinate, hydroxypropyl

30 methylcellulose acetate succinate, heparin sulfate proteoglycan, hyaluronic acid, glucuronic
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storage device without refrigeration subsequent to the step of contactln
43. A nethod according to claim4l, wherein the method further conph %
subsequent to the step of contacting, drying one or nore of the sanple

wel I's, and 10t hereby storing said biological sanples. 44,

The method of claim 43, conprising maintaining the biol
st or age dé@@é@nmp@%@ﬂ$“ﬁéf?F@%WB$P6ﬁm§ﬁﬁ%@ﬁﬁﬁgﬁmﬁﬁeﬁhéaqgﬁgzwﬁ?rggﬁfactlng

and dryin 1545 T m 44 wherein biological activity of the
sanpl e sugglﬁﬂgh © ergﬁ%gggéﬁéo ILI%Jalntaining is substantially the sane as

bi ol ogi cal activity of the sanple prior to the step of contacting 46The
met hod of cl aim 44 wherein degradatlon of the biological sanp
20decreased rel ati védto d%@@@@@ﬁﬁ&ﬁ$ ﬂO@QQSﬁW%me@ﬁGPébﬂéﬁﬁZ%ﬁﬁﬁﬁ@ﬂw

mai nt ai ned wi thout refri ation in th of rial.
47. Thé nﬂ?ﬁﬁdmaﬁnﬁlﬁ?ﬁﬁ' ﬁ%é%% ﬁ”?heq%'ep%g¥%83ﬁwggﬁiﬁﬁ%éoémgg%ﬁ b

si mul t aneq &%eg5§§qkwgggnggmgk§§gﬁgatlng the matrix material in the

sol vent erein the step of 25 contacting is preceded by dissolving or

dissociating the matrix material in the solvent, or wherein the step of
contacting is follomed by ggssoIV|ng or d|5500|at|ng the matrix material in
a sol vent. b 9B PIA et hod of preparing a biological sanple

storage device for one orpa 3%%&!5@&: LY¥mBE R0 8h LRI o8 BPbES piGAMPHI S1 Ng
forming a matrix, in a sanple plate conprising one

10 biological samples, comprising:

(&) a lid;

{b) a sample plate comprising one or a plurality of sample
wells that are capable of containing a biological sample, wherein one or more of said wells
comprises a matrix that is formed by the steps of:

15 (i) administering a liquid solution or a liguid
suspension that comprises a solvent and a matrix material that dissolves or dissociates in the
solvent, wherein the solve allows complete or substantial recovery of a dried sample after

hydration or rehydration of the dried sampie, to said one or a piuraiity of sampie wells; and

(i} drying one or more of the sample weils, and
20  thereby forming the matrix; and
{c) at least one radio frequency fransponder device; and
{ih one or more ancillary reagenis.
41. A method of storing one or a plurality of biclogical samples, comprising:
25 contacting one or a plurality of biologicat samples with a biological sample

storage device, said biological sample storage device comprising (i) a lic, (i) a sample piate

comprising one or a plurality of sample wells that are capa.bie of containing a biclogical sample,

wherein one or more of said welis comprises a matrix material that is formed by the steps of.
(a) administering a liquid solution or a fiquid suspension that comprises a

30 solvent and a matrix material that dissolves or dissociates in the solvent, wherein the solvent
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or a plurality of sanple wells that are capabl e of containing a biologica
sanpl e, by the steps of: (a) adninistering aMCGS4&Pd
solution or a liquid suspension that conprises (i) a matrix nmaterial that
di ssolves or dissociates in a solvent that allows conplete or substantial
recovery of a dried sanple after hydration or rehydration and_éi;% t he

sol vent ~ t @@seompletsror gugsianiareopyenot’ adappFanRieRes NEYatian B GPEERICAP Banpl e
storage deulfe, MR Sln.sal b0l 0dhl AATRhe storage device comprises (i)
alid, (||5 a sgnp e plate conprising one or a plurality of sanple wells,

and (iii) at |east qqe rading che equeseiné canspesidesndlerbngomamnhe matrix.
(b) drying one or nore of the sanple wells, and thereby preparing the
bi ol ogi cal sanpl e storage device. 10 49. The nethod of claim48 wherein at

east one vel T compr ses ol L8ast: o0 Ao 60 ABL S AL E Gt AN, | 025

one i nh bitor that i'§ a inhib em ca 1tor.

1550. A metppd- Qb it LRMaTbMGratiod ksegldt ©liRaisad: comaghe, conprising:
(a) contacting, sinultaneously or sequentially and in either order in a
bi ol ogi cal sanpl e storage device that conprises one or a plurality of

sanple wells that are capabl e of containing. the, biological s I one or a
plurality of biol ogi‘tal £afiies \ﬁfctoﬁ}'% ﬁ%t‘%”ﬂ? tngatW%F’rSE%f grfe %jb?i/j ftﬁﬁt(;fersteps

of 1 20(i) %Qrm)rri-%eéts%[)éeﬁge td f.hgléieg o Qb ki) ldpyfngaonleidﬁmo% SUsPeRsIiORelshatd

conprises a solvent and a matrix material that dissolves or dissociates in
t he solwemterenphieried suid bidogal vamtiesal | ows conpl ete or substantial recovery of
a dried sanple after hydration or rehydration of the dries sanple, to said
one or a plurality of sanple wells; and drying one or nore of the sanple

vel l s, and ther eby %Q f OrTma %tf{og%f 3%{7“3( 'compr%sing maintaining the biclogical samp(eb)
drying one or nore of the sanple wells;

storage device without refrigeration subsequent to the steps of contacting and drying.

15 45, The method of claim 44 wherein biological activity of the sample
subsequent to the step of maintaining is substantially the same as biological activity of the

sample prior {o the step of contacting.

46. The method of claim 44 wherein degradation of the biological sample is
20 decreased relative to degradation of a control biological sample maintained without refrigeration

in the absence of the matrix material.

47, The method of claim 43 wherein the step of contacting comprises

simultaneously dissolving or dissociating the matrix material in the solvent, wherein the step of

25 contacting is preceded by dissolving or dissociating the matrix material in the solvent, or
wherein the step of contacting is followed by dissolving or dissociating the matrix material in a

sobvant.
48. A method of preparing a biological sample storage device for one or a

30  plurality of biological samples, comprising forming a matrix, in & sample plate comprising one

or a plurality of sample wells that are capable of containing a biological sample, by the steps of:
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(c) maintaining the biological sarrplle storage device without refrigeration
subsequent to the steps of contacting and drying; and LLp
(d) resuspending or redissolving the biological sanple in a seconé\‘ﬂ%
sol vent, and therefromrecovering the stored biol ogical sanple. 51.The
nmet hod of claim 50 wherein biological activity of the sanple subsequent to
tEe stepI of maintaining is substantially the sane as biological activity of
the sanple prior to the step of contacting., 552. The net hod i m.50
wherein the second sol vefft' i sagrB’I”’éQef'% ° ?Cg'f% P%te’t'oﬁr%ruﬁ %%@is?% ?n%)go&%(i )
sol vent ”&?ﬁpﬁs@s Emm§@%a%§aittﬁk@d%é&@% 08 @Las8Rles ANgl sdivdn) tha: Sohyeddpididiat 1S
different Tfromthe first solvent. 53. The nmethod of claim50 wherein at
Le?fst one sofstdnhe rédovest oboineertemalrditheydE0gecortydsaiby end (il hezniverdt td wiet y
uffer. 54. A system for processing data regarding the storage, . . .
or gani Zat %68, PWECK| RTPIer wels C@\?atP"%o%i‘fﬂ‘j S%[H@%?Eﬁr%geo‘?evﬁ?’o‘l"%?”&gf’"a LLRIBs, the
system conptr.isi_ng: , . o tig. (i) i i i i i ch
conpri ses %%)'iﬂ Igas{?)gaa?ﬁpdle\élc%F%Tgls?:%%ar :I s’li((lﬁga %H@‘egél&g cgﬁh?il I t;eoor%ebs‘lgﬁlg ghwel S
that are gapabhelspincidnktadat i@ racibirejuegiytahsaogldeyiod Brdher ei n one or nore
of said wells conprises a matrix that is formed by the steps of:
(al) adni nistering a |iqui @)sol GNGrPBR" BOIE Y iheagw & A HRIY PEBRPIG ses a
solvent and a matrix material that dissolves or dissociates in the solvent,
wherei n t H¥ t’é%?%c@[ﬁamé’llﬁ%(\)/(Egec@r\fggete of substantial recovery of a dried
sampl es@f ter hydration or rehydration of the dried sanple, to said one or a
plurality of sanple wells; and

49. The method of claim 48 wherein at teasi one well comprises ai least
one delectable indicator and/or at least one inhibitor that is a biological inhibitor or a

hiochemical inhibitor,

15 50. A method of recovering a stored biological sample, comprising:
(a) contacting, simultaneousiy or sequentially and in either order in
a biological sample storage device that comprises one or a plurality of sample wells that are
capable of containing the biological sample, one or a plurality of bioclogical sampies with a
matrix that is formed by the sieps of.
20 (i) administering = liquid solution or a quid suspension
that comprises a solvent and a matrix material that dissolves or dissociates in the solvent,
wherein the solvent allows complete or substantial recovery of a dried sample after hydration or

rehydration of the dries sampie, o said one or a plurality of sample wells; and

(i) drying one or more of the sample welis, and thereby
25 forming the mairix;
{b) drying one or more of the sampte wells;
(c) maintaining the biological sample storage device without

refrigeration subsequent to the steps of contacting and drying; and
{d) resuspending or redissolving the biological sampie in a second

30 solvent, and therefrom recovering the stored biological sample.
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20(b)drying one or nore of the sanples wells, and thereby form ng the
matrix, and (ii) at |east one radio frequency transponder device; MCSLLP
(2) a conputer-inplenented systemfor receiving and transmtting data
regardi ng the sanpl e device; and (3) a radio frequency
interface between the sanple device and the 25 conputer-inpl emented system
for providing a confuni cibé oretdadn denwekmwhelsln biolwpiadlercliviyppielfe nte8®esy st em
and the sanpl e device. 55.The system of cl|aim54 wherein the . . -
conput er - FYRsF@PENICEEE $IPBtA MAYAYLY ése%‘“%éta?fﬁ‘ﬁ%[‘péet I B gio{g%'rg 4 Y & Mhg dat a
regarding_th Rl&RkLi on, tracking, retrieval, and analysis of
biologicaFa@gﬁé%g%ﬂgggggﬁg%eg wth the sanple device. 56.The system of

claim54 wherein the radio frequency interface conprises a radi o frequency

i nterrogator coupled to the conputer;iqglenented system and a Iggst one
transpdnder device &8sociTht B®IRF ©oh CeeSS ARPPE tRsTLRY FEYSY Sdi°Frf dqlency

communi cati on w th the @0 @%aeg BIHRls tn §Jm{é§‘ﬁ&*ﬂ%gs&\%t HOpeSShAS: Hata

regar di ng MBS BPAY LY OV Gai Zat i on, tracking, retrieval, and analysis of

bi ol ogi calyseRAPl&ESHhe iResoRAhod conpri si ng: providing a
sanpl e device for storing one or nore biological sanples, the sanple device
conprising a sanple plate conprising one or a plurality of sanple wells

Lhal are capabl e of ot el PG B Pl B IRLE MO RE LD A Bl (BT © ©f

said wells conprise§3a S TOrne e steps o

adniniﬁ}eg%&gd§0¢éﬂggqagﬂhygﬁgn or a liquid suspension that conprises a
solvent and a matrix material that di ssolves or dissociates in the sol vent,

wherein the solvent allows conplete or substantial recovery of a dried

sanpl e after hydration or rehydration of Ehe drje9]s§qyle to said one or a
pl ur al i ty of 155arrp|5é- We|p1 gste r{er processing data regarding the storage, organizalion, :

tracking, retrieval, and analysis of biological samples, the system comprising:
(1) a biotogical sample device which comprises (i) a sample plate
comprising one or a plurality of sample wells that are capable of containing a biotogicat sample,
15  wherein one or more of said wells comprises a matrix that is formed by the steps of:

(a) administering a liquid solution or a liquid suspension that
comprises a solvent and a matrix material that dissolves or dissociates in the solvent, wherein
the solvent allows complete of substantial recovery of a dried sample after hydration or
rehydration of the dried sample, to said one or a piurality of sample wells; and

20 (b) drying one or more of the samples wells, and thereby forming
the matrix, and (i) at least one radio frequency transponder device;
{2) a computer-implemented system for receiving and transmitting data
regarding the sampie device; and
{3) a radio frequency interface between the sample device and the
25  computer-mpiemenied system for providing a communication link between the computer-

implemented system and the sample device.

55. The system of claim 54 wherein the computer-implemented system
comprises a data structure for maintaining data regarding the storage, organization, tracking,

refrieval, and analysis of biological samples associated with the sample device.
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(b) drying one or nore of the sanple wells, and thereby formng the matri x;
Provi di ng a conputer-inplenented systemfor receiving, storing, andyCSLLP
transmtting data regarding the sanple device or the biological sanple or
bot h; providing a radi o frequency comuni cation
interface between the sanple 20 device and the conputer-inpl enented system
58. The net hod of cl &m 57he exstasr ofsiaiy Syeheeiathergdie Faauesty 8eGe@l s fromt he

comput er-i npl emented systemto cause the radi o frequency inter to
retrieve &g%%”sfe? 6Fﬁdtor{@%%ﬂ%Inﬁeer?ffg%?rcoé’f’p’ﬁ‘ggéﬁeﬁogpﬁ{ee{'&'ﬁ n?)%teéj K Fn&%%(,?at

conpri si NG BENEHAkd BRkier QVideQss ik thysahfpR &QRP W daid PRLEMHNt ed system to
transmt data to the sanple device via the radio frequency interface.

60. The sysbtemuoetatioh aitmhbitastogatei. n t he conputer-inpl enmented system conpri ses
a 3-tier architecture having a web browser, a web server program and a
dat abase server, and a client-side application that controls operation of

the radi o frequency g,nt ewrﬁ%ﬁod fgrﬁﬂroélégﬁngsyaﬁé %@Er@fﬁg%%ﬁ%&%ﬁﬁﬁgz‘ﬁéﬁgﬁr

conprising a USB interface between the web browser FI D r eader.

62. The systiem, africeh adnnbdiysh&neidgicehrempeapud eethbingmeinted system
conprises a 2-tier architecture having an Excel nmacro programon a client
si de and a dat abase PIgEg@eaMPple device for storing one or [are bigipgical eM@iFE dfe ¢l aj m 54

wh inth ter-inpl d i r Y i
N ST

comuni catch@ihiadrbbhidiliBy & bibRBital 3RAbIE Gatietdioneld more of said wells comprisesdmatibhe
system of claim®63 wherein the client application is a conpiled
appl i céti dmtis formed by the steps of:

(a) administering a liquid solution or a liquid suspension that comprises a

soivent and a matrix material that dissolves or dissociates in the solvent,

wherein the solvent aliows complete or substantial recovery of a dried sample

after hydration or rehydration of the dried sample, to said one or a plurality of
15 sample weits; and

(b) drying one or more of the sample wells, and thereby forming the matrix;

Providing a computer-impiemented system for receiving, storing, and

transmitting data regarding the sample device or the biological sample or both;

providing a racio frequency communication interface between the sample

20 device and the computer-implemented system.

58. The method of claim 57, comprising generating control signals from the
computer-implemented system to cause the radio frequency interface to retrieve data from the

sample device.

25 50, The method of claim 57, comprising generafing contro! signals by the
computer-implemented system to transmit data to the sample device via the radio frequency

inferface.
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60. The system of claim 54 wherein the computer-implemented system
comprises a 3-fier architecture having a web browser, a web server program, and a database

server, and a client-side application that controls operation of the radio frequency interface.

61. The system of claim 60, further comprising a USB interface between

the web browser and an RFID reader.

62. The system of claim 54 wherein the computer-implemented system
comprises a 2-tier archilecture having an Excel macre program on a client side and a database

server,
63. The system of ciaim 54 wherein the computer-implemented system
camprises a 2-tier architecture having a stand-alone client application and a database server in

communication with the client appiication.

64. The system of claim 63 wherein the client application is a compiled

application.
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