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*159159* | NTEGRATI ON OF SAMPLE STORAGE AND SAMPLE
MANAGEMENT FOR LI FE SCI ENCE. CROSS- REFERENCE TO
RELATED APPLI CATI ON Thi s application clains the

| benefit of U S. Provisional Patent
60/ 560, 829, filed April 8, 2004, V\hﬂm"m”ﬂmHIWMEgr at ed

herein by reference inits entirety. 5

The present invention relates generally o processes

by INVEEBATIDNGIFORAMRALE STORKEE NS AR £ W'G%MEQ[F%OR LIFE SCIENCE
recei ved and placed into inventory systens =
invention also relates to the. use, organization,

StORCBYREFERBREE RE,REL R lcAhgyanal ysis of such
bi ol ogi cal _materials an anples and to the

aut omat i on Bfis sirisgoprigne seemenert &r BACKIRRIIND roknT, kﬂﬁanca tion No.

I g&gl inthe life sciences field is base
u%lg n t%@é%a p{/@{ %}M fVIBINGY iBRasAted fegriney raferenesrindits entirety.

sanpl es,” such as DNA RNA, bl ood, urine, buccal swabs,

beg%erl aL viruses. PCR products, cloned DNA,
pr BNIGS- FEPI s and tissues, and of minerals or

chem cal s. fHyc are by col |l ected or
obt ai ned from E'S%?‘ggrlrv ?’ﬁ'f’ L g @gger%'{%dypﬁ’r%‘i?é?fslfﬁt which  biological

stngfesigie asthehmples dren veeaiveair ahd fldced Wid RednidAf QRRSSI AGe %gm;on also

% tosth Steorag%{e} containers for such sanples inclu
bo T e STOX)FHICY, s't5ags ragking e etrieval ok sipalysis! ofi s-u\‘bbeblbloglcal

_ dh&bﬂas m(iaﬂ‘plllai ArMeInk aRbrALiBS oMLSS grogés%et ypically
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seal ed by individual screw caps - or snap caps, shap or
seal closures, lids, adhesive strips or tape, or

Wkék@m§bﬁ&9§mﬂiﬁo;\?t andard contai ner format for
medi um to hi gh throughput of sanple storage,

processi ng Resear@Dinaté olgBLEMIRs Gidhi 8L Hal wRf s
4- or 1536-well plate or a‘%rath% %%gs‘?is msblologlcal

C%ﬁ e%a?sn@rdss SMRIEt SYHES Qﬁ'ﬁ‘p’ﬁ% St U é’dccﬁfﬁ@/ﬁgﬂ hacgrie, viruses, PCR

Sprodietl, @dnell BNAOMSteihe BRR LA 146 arly X e at ambi ent
tenperature or at 4C or “at tsenpaerg)gu?’eﬁap% F5R'gE, Such samples

t /B teRgaliy C%{‘FCt%FbeUPbtalmo‘rm agpropris@Csdueres aB8 GlacddBito storage and
SRR oeysfortfm;e”?rggesm agynd stored in the devices are

nost frequently comntail Ae h liquid nmediumor a
buf fer sol (tirage, coatedert kwyuch%a:ﬁbléﬁun&&dérb%%@s %e?ld a
gs, boxes,
S&Qé fﬂt;- E‘E |(ra§1turesIt e"% ZhS - or -/0 t %{%CS
I'n Sone ¢ el gltes tCQPredYnK@ﬂf/ ®Aidd bmedwucmbwc@d caps

abr sABHE&HA] snab SFRE| Rl iR 0C or at -70
to -80C. Forabexan'pl e, rpreds%en?fES',esmg & %peaé’f gultigpR strips. - The

st Praingrdermat foo merdiart td iigh thregmek af $Hhk. std:r'%' &G&Vsémg and

t ucl ei c aci ds can be stored at
ﬁdﬁﬁéﬁfg’?’g’?"’g WCFTﬁffﬁ% |38f'1if11fﬁﬂ'mitgmar@mz[m tontamers

\AnH [the samples contained therein are stored at various temperatures, for example at ambient
temperature or at 4°C or at temperatures below 0°C, typically at about -20 C or at -70°C to -
80°C. The samples that are placed and stored in the devices are most frequently contained in
liquid medium or a buffer solution, and they require storage at such subzero temperatures (e.q.,
-20°C or —70 to -80°C). In some cases, samples are first dried and then stored at ambient

temperature, or at 4°C, at -20°C or at -70 to -80°C.

For example, presently, nucleic acids are stored in liquid form at low

o E-.- v cbmr a2 mirmlaia a 4
temperatures. For short term storage, nucleic acids can be stored at 4°C. For longterm storage
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*CA0002* the tenperature is generally lowered to -20C

to -70C to prevent degradation of the genetic

material, particularly in the case of genom c DNA and

RNA. Nucleic acids are also stored at room

tenperature on solid matrices such as cellul ose

menbr anes. Both storage systens are. associated with
dltﬁ@@hﬁé@ﬁt@@ essgen@taﬁ%f BEGeHRA8kC! tQW7(§ @%’Sﬂ'e?énllj %Sgrgo%%ﬂ iGive genetic
costly equi pnent such 5 as cold roons ree ” ”
elnedarel eargfelaey attior casacksnpmisEveams, Rhsﬂucmucjee;qauq@meml so stored at
A SR A i SR e R e P i S o

S @usceigted @fth @$a@edntdged. tStorbde UM lMteHBérSﬂuFe@@éﬁe@&c@We,rqluﬁment such
systens. The storage of nucleic acids on cel

5 f 9B &P rogMe drepresy F"F%t”q gengraey basck-yp systems| psk. efmﬁpmmt @lﬂlbalunrehable _
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d X dd i pgeLhe nucleic
at:*f !azﬂgst (2‘;92 F)r appe‘gg ggg %%ﬁbecdefﬁ aQEJOCSF ér%aé%asm'llhﬂt a{eﬁgy source

cef Elattoge of hdvieg Slnnelfabtem“lofsysbehsn gThkGstditblnds inh@bit ¥&4Yon celiulose
re govegablg Nucl eic acid dry storage on cellul ose

T° AEY (P ES" PHECIHPRIAEi B rinadiral qures thelrehyHgten nsrmm since the
t hﬁcl@b @él@géﬁ%pﬂéﬁtb§ rdn@'henc@'d@@o%ua‘fe@ itfr, etll'né &Qu&?s% ff ber:r Gsad of being
ot herwi se contani nate the biol ogical
s épaitifiyebrecteratie Nusr@lcepld deytaiagefon ceuoed élkﬂ @G @ref thb ls&fafation of

requ ddi ndlln i nc] udi ng steps of

oitekeffses 60 e 08 hcet RASGR. Dite vl Mart siomisqcenasse te
omuomgrahlaarn@égs The &Eﬂiraﬁ@fﬁf tHef beiait OIS frofH dein@bseWidrS Eq&%g additional
result in reduced recovery yields and increased

o P IPG Hckging Slers of pipetingi FRNststine of e smplq;nmane\embes or containers,

- CQRg @éﬂtrﬁ%gtgcﬁ &lor @/ﬁlgp&lﬂ %um ﬁ dI IteCOO Igé/ a/tlergda tsapg lngrﬁased opportunity
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sanpl e egradat i on, are a

| advdine lnmdgq:i@m vfeunv\@ntad eonmmu&rns ddleg®eurt kdycdnainsHs ekt promote sample
pdemadmmy J] d stages, in cooled or frozen

envt ronnent W'\"S?g‘f RIS LA SPAGMERHh - 20C to storage in
['iquid nitrogens atdprS QB @ﬁ@l@@ﬁ)h@% inRGAE &l agés '[Fﬁé/ooeg or frozen
freeze-dried, or dried at Joomtenperature |

ple@§@ﬁ'@@‘tsowp‘fa(")é Frapieg &ora o’ 900 appalge edlmhdrr&xcugbry tnOSO&lE exceptions

{
A SRR PR Ao SHH 8 i FRs=Srin B ke openaose ano

2@ﬁﬂleAplpdctiy tEaNumr@ﬁlted Sdriacco G akia 068232831, Psddt @bNsn@bt %rob,o/
% ?ﬂ% | ose activity even when stored cool ed

( %)“ P"&%He’f eéﬁ)‘c28?2 A%%cﬁnv'f%éﬂforqb@éﬁé “BHAWProistne ofen degrade

ORIN@BIObRI ity BEH GRS RbRacddiddi (hog) B Y

actnl vity, sb{em fic %l ndi nglto( % g@gz;%atzg%lﬁ gan&', Tréetfé?efe'thaw

e§fs§%€<§|%’l ﬂrvem# reflespe loedivifyr (e @z entymatd agviof spkiicbiadisy 8fa ognate

s re red.. 25 The consequent | oss of

DBIE] Be SAPRT e e et dopt o BiReH e Peae = requrec

aS‘ﬁa)CSnsbqu@htCIais| o prét@fl lé'cﬂ'vﬁ)ﬁ tHah@hal %@meé@tdrfgmﬁnolgélcaq Ia%ays typically

protein concentration in order to obtain conparab

aé%"éfyes e &agripgmens ol dssrrptoin reefiesptration inofrderanmbtaim ®etdarable assay
Prod@, Br doSRIGHkS: éf%ﬁxq@rwseoofr tgmegagé' L ew d ol s,

common practice o usegaﬁ?déﬂ¥VW8“ame The

r sageot sas:t:mfeudwmmmandlealMs; aft Dk yme @520 is@rdd)in a R¥oratory, especially
dlff rent users at different tines and enpl oyi ng
?‘tegﬁfd%ﬁe@, ?e‘&ﬁﬁﬁ%a'i“%@”dpﬁ'ae‘@ﬁm@@ -standardized handling procedures,

further reduces the reliability of experimental data generated with such reagents. As a result,

the half-life of proteins is reduced and expensive reagents have to be replaced frequently,
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30 further reduces the reliability of experinental

data generated with such reagents. As a result, the

hal f-1ife of proteins is reduced and expensive

reagents have to be replaced frequently, 2 anounting

to enornous financial costs to the user. For the

supplier of the proteins high costs are required to

rralamvlalitlmg tawn@rmdm&sfmarmaeadosfsrtmmms&u ol Wie eliplidd obthahldkda h,gh costs
ogm wor k- ups, for shipnment, froze

r
St Srreé'e Ull' ‘Ot"}?@%é“a n lsru&l[ﬁ%fr‘?zte‘bil@ﬁ'ytcf‘%\%§ﬂ'8?€tW'@f'mﬂ!qﬁ@'d room work-
pr opsLifd sﬁnfpﬁﬁht ﬁéz@ﬁi%ﬁ'dg@rbf 4R theisSihe frgienutﬁaﬂs:poﬁoorf the protein from
exanpl e, del ays during shipnent can resul
[ na@f’M}%ﬁtPém s8¢ o3ispr barekample, \NHEENUtIIifEe:‘rmDhﬂm&aﬁ esbIBin inactivation of

e st to.t recei pt of

| nRRRS i shRe 85 Ienh s of Bad Bl idvobE recppiadinactve prouc
C usdncaterrasult Dragsagficdfcugidrdr€i Nns, and nucl ei ¢ aci ds has

yet to be universally adopted by the research

scientific, BYOhFPrErs am wceisipags bweamd)eomhesany adopted by the
in | ause of t he | ack

of %g%{}”dgérledrmgit%g% < gggﬂ{é‘uro 4 Ieer IWEEQ%G@SIHESS communities
di Pédaesglof thedachiof Hlamdedae@bliskes! sho r@iablgl ul@eéslsésaﬁlﬁ'&ﬂtle@mﬂh recoveries

propgrtles vari abl e buffer and sol vent
corrpg'fa\”@alfvft FdsiuBHgral rrepessanEble fufier anBlegolvent compatibilities and
di {oferdnbdst 12RS ofbed SitiBGtick LIRS RS f n

nucl ei ¢ aci ds andllp}oteuﬁi ?ﬂgg?gﬂ%“%ﬁ% nﬂhgrﬂ%ﬁizmmsa”d
t oPeRES haihelsemg, pr@temsa@ely tatie hemeingf stobferandiued @gbt@! biological

ch as virus bacteria, cells and
el B 2 0 85 55 B i e e
cont ai ners rregefsamble atofadgt thtaisles FéEreQér@E anﬁt.'E[EeWI Blgfoﬂl(?s with no
15 uni fied approach to sanple preparation, sanple
155t Yrigd @pprg%ﬁl?ﬁp EATRIY BIEPHRUPD. SPERISI %Orﬂgeaemmfglnvenm'ﬁ!breple tracking,
I etdrpRuatiedNshd SRS ShaRBial chear that none
of the current gﬁﬁp gaproégggﬁﬁgﬂgﬁgo 0F SIS e2TBF Rigpessing and
Sogtgregepfngatemglvq majbleas itea afiseifrom nddl\xIdLﬂU&bra§é @brd)frs, inadequate
copy, Lner,s, .l.nad Fg cl osure and cont ai nnent alds

ﬁ e and ctontainme %sn sar?%eacagamg\?@n hn@dgﬁtlxazedgpwanqm Q/Eqrsjaéabehng

sanpl e cont am na
| abelemagargs yiatedi stot=a6 BRuIRRRAE aﬁd"l@mﬁér&ﬁr@ggnstram
reqU|renents and tenperature constraints. fﬁ

20yenoni ¢ age AA@ERITES ?Q?c%ﬁtthetj@e¢rpldemnhng190¢f titehtmmurmm many other
an J.an cri tone
et %ngﬁ%ep%%g{ets olgat(?I e'&?ﬁ SU%E Fiall fgtt"i’ 15 '8 “S]”F‘ ation of fe sciences
s clieeqromds Milicps eferabdyicalaibleOind@udiy dehddl agbcihe &ama{s%m a multitude
|ncflud|ng§gen§lre and/ or gene products froma nultitude _
of “of B9 FERRG A 2T dEE 4@l advpnes @eientific keniedloe @nd develop

S Cidaitlerdid BrolRQMTRE 6&/6R Cidlo. RLO
The devél grgrrent of hlegﬁg% hr oudgﬁgfalfg%?tgg%hoqlo ies %s rﬁ%@tegm a vast

251 eRgl eenionmation apdsemies, peblthad thetenit arneed toome@ﬂél sSApPbBRge, data

su need to integrate sanple storage,
da(tgrgan %&éam za%%a ana"ésr'?d gg? SENAPY & yriag, BiolgeirRs rsampleh and data

of comyagLaty pogds 0 bﬁﬂﬂlcaﬁta&'@én%tlcﬂﬁidcrﬂﬁénge td %éﬁ%l&tg'eﬂ oratories.
poses a significant organi zati onal all enge to snaf?

an%[e‘fl%s@eavla%[gr%ﬁtq)maéggemnnt options for life sciences sampies, such as LIMS

(Laboratory.- Information Management Systems), are incapable of integrating information
30 pertaining to a particular sample or samples with a sample storage device, and typically store

sample data on a central server that is neither physically nor electronicaliy connected to the




1)

Previously avail abl e data nanagenent options for life

sci ences sanples, such as LIMS (Laboratory.

I nformati on Managenent Systens), are incapabl e of

integrating information 30 pertaining to a particul ar

sanple or sanples with a sanple storage device, and

typically store sanple data on a central server that _

| samele tshwerge playise. ¢ Motepvanosucie | pestonan iacabily spamreeh@d ihb@nvenient

the 3 s?que storage device. Moreover, such

pr&VASE IR GO ATAR {PED MBI ST IWEY PURPGTSPBE FoI¢ HRRgemans(er costy, complex

StsBRvAGE tHaB edqurns idgdlEld RNEme LMBER YedhRY QY] oort professional

cunber sonme col d storage and/or costly, co ex

sdatdase of haetherequirpescale etetprisat @ftwéral dysteinme to be purchased and
r of essi onal

5 I %ﬁ}[gﬂ%li itg na Tgr%huﬁ]orl L%ggs:%?e%ggg[ogrggwptga%ﬁt étfs&n]i@g program is to be
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regardless o et her
sofdepaentgysiepped. S t 0 be purchased and 5 configured to
a particular user's needs, or if instead a custom zed
program is t5ahetheientepeisdentthy infiesie| iopetiver@ dfardciences sample
t [ e ' ' t for universal life
oy el SRR, S RS bl Miet BT Raetgy” e sresen
i rifsoipsrad adgirespet uhi ngpdsl ey @SN B luRYIS Lol W6 scidit8s BA@REMbrage and
dh%clo§ure add esses such needs by providing a
pl GPAPPER BT 21 e sLlierrieled 2dRisres st orage and 10 dat a
applications, and offers other rel ated advant ages.
SUMVARY OF THE INVENTION It is an aspect of the
prahBMRY| Qfv B INYBNTIONpr ovi de a system for processi ng
dat a regarg%n E%h%tggﬁrQ%e ,organizatLon, t racki ng,
retrieval, and analyZitl RFepieion (apoudispyaiem fprpecessing data
S ytedagringi tC storege) Grganikition, @gdkial resRVED| Hid AEWESr bBlogical samples, the
conput er -i npl emented system for receiving, 15 s?oring, ’
preYis 41cHENY 3ripicsisanizAPe el ing adeamputeigmiediontgd sysem for receiving,
SafiRhE HLLGR; A ki lnterfacge. .
bet vve% nat hesqrganpélg] gogg\nﬁ%g%agétg ter%gae@g%ﬁﬂﬁt %%%‘enéfvé"ﬁe REL§ radio
systearef orerfager lppnvadn e santriEnHeMtie cat |t cordker-BtlemReRd tshdem for
canput er - i npl enent e stem and the sanple device.
AR 7P R0 d01 Peeed T sty enerive SmeAcd 1 samoe
t heviee.are provided the 20 follow ng: A biologica
sanpl e storage device for one or a plurality of
bi ol ogi cal 4&Rpinggo the cevep Pbatinentsadf the invieation,(thdre are provided the
s plat. |Si lurality of sanple
e PaRe b AbEegamaha) BB Sl B Big™s il g P BRpes samois,
S aapbrisingwiaka &4; 1tb)Gremole phar @mpfisitgpdnd one |plufalig QI BAMRESeld that are

mat eri al; and %c) at | east one radio frequency

Bl TSl B BT aP! sgidmslisecomprises a matrix

stm@g@ a'%.e(w &‘i’ea?m% ®ddld fFeG@eﬂg}a{fgn‘\ls\ﬁanﬁrto%CiEeal A ge'la?e%oolioYoeTcéal sample-
or dissociates in a solvent or I C 5 conprises a
c IStpEase edepipa mgerbiorthe mekik meptaribledisottent disgcbiates aimpl @ivent or which

I opt.i onal | erein further
25 P c@%&ﬂses leosure meanVf\g]r closing the Hg onto the sample plate, optionally wherein further

30

the closure means comprises a magnetic closure. A related biological sample storage device

which comprises an airtight closure joint, or comprising an airtight closure joint around each
well, or comprising a magnetic closure and an airtight closure joint around each well. In certain
embodiments there is provided a related biological sample storage device wherein the matrix

material is capabie of dry siorage of the sampie without refrigeration.
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the cl osure nmeans conprises a magnetic closure. A
rel ated biol ogi cal sanple storage device which
conprises an airtight closure joint, or conprising an

airtight closure joint around each well, or
conprising a magnetic closure and an airtight closure
joint around each well. In certain enbodinents there

| 'S pr ovi dedinacthe| etedimbhte| g iimahtios argides st BibIBGE:I AEMbIE Siorage
d ein the matrix 30 material is capable of dry

st 8¥ Hol" 87 e PUFIHICE PRIPYHRH BEMPIET cPgRIse iR lidt (Pe sample plate

OtcbﬁﬁrlsﬁxgbﬁéjbrM§ltytdﬁ §an|\d'bv\ﬁé'1g ltr%parQ E&‘ébl? 6fco amn8| ?J%!oglcal sample
anpl e storage device for one or a plura

bl“@’le"@@‘l apapr ’B%fﬁ‘pfl s@id welopppiissis ragm(tra)maerlai toigt d(sh@lvea oS@s¥pLiRes in a

p I sing,one or nple wells
5t hs§1§/enér é dlgg a%l Ig%(t)fong orﬁ{! %I I:ﬁ%ﬂamé tan%qoa%eir C%wc anb‘l éertam further
V\:hﬁlbedlulﬂerwe‘ OF BBV ddbriveai pibistRkl &Mﬁﬂaéﬁge\ﬁcemg b one well
mat eri al that dissolves or dissociates in a 5 sol vent;
arf@merees grleaseastiegradle ndraiort Wb'q‘u'e r@‘e"ya"t fodires pohatigments comprises a
deyi, t pents of the above
SR PR B O o PP ERERRIG e o PPl pacac. o

omemmbént inGicNP/ 4 sresphatestcdtisdicaidiea Aaibaeti@ibbietdr rdeiy@aénQ,rnzyme a
whi ch certain further enbodi ments conprises a

10 c&f‘%ﬁ“ﬁﬁeﬂf AT EPRGT BAPRTFY ERTaTeAIoLR e @ effiainiagalhdt certain other

entapdi smfatishehs tl@ dblebianie BGieNL: il %'aﬁ@tnpd’etecéblé dlldm:turr]]??)resence of at

~“indicator, a phosphorescent indicator
i nefsceneof an 2micky @n alaehok nrz yln‘awda wher, sauthisit & aiféleOd nifite, avidin, biotin,

y ergy tran nol ecul e, or an afflnlty
Igaé H"em %S]l%b(g? aaig'nOI f&r a”? ur 3 HEPS'8 S didmBRYREPlidge an” enzyme, a

dettesiderbl prolendb G@cﬁu‘e dx§ge‘r‘a PaU <L aOfetdl 8rE BHARL: YK, Cr, a cyanide, a
i ndi cating presence of at |east one of an amne, an

15 aIPERBRHE 256 S%{F’E\‘é‘hydfécerﬁ%“t arer furtheh pobodinentsuthé idelegtatde indicator is
Niskiedib P ol :
oI e o e AP s 8ol HEERELR Mk, 4 poymersse, <
e mesjrietion q;)dor@yeagg k:@bzeitcalbnqar I@élmanﬁ s a/e 2846 tldndd@;eﬁl& Mg Bse substrate.
species, a net yani de, a

15 phosphat eccgﬁJBI"% feé'ﬁflf}ﬂer fe}?t‘if’eei"fbﬁ'i"ﬁ‘e@f H@rbmﬂqw'r?@wp'e storage

erdenet sapriSest 41 GeabtedrRCled tha® chpHse@bOkadt Sne FHbRGHEH i & ‘Bmoglcal
the group consisting of phenol red, ethidiumbrom de

20 a MHNRRCTRS [PyiREPAee! inpibitor,erdych imey ibe rvalisapinut | T és eqdumambwanadate
c @E&? rh defluoﬁfé C hl@ %Séls‘PhQ%EIm%Bgttheft%n%g{ r-%-l?ogi%-é_gs-& oromethylketone,

substrate. Accord to cer

errpodiinmepttesyihéteyidif@lyo gictiad, sBEAMRIISIOpREFhated QY kiG&e inhibitor, a
rises at |east one well that conprises at |east
ﬁphﬁFSﬁi'TWOft hERSPRSS INIKProF GGNRYAE inhipori el lgHkasion iphibigor, a cel

bkﬂ@hﬁﬁhﬂﬁb g2l RO oninithi £h

TL- 3, sodluhﬁorthgvanabate e |3Qﬁ ug??gﬁ% % Profeuse inhivior.

25 [\pgiuplagygenpm; eﬂjﬁlpmoqgenthyrl deegrdim@robial agent. In certain embodiments the

gt]r%rt{% rr‘r% %al).ll-llsz ﬁ%{}a f ?(%H%E éﬁgk tfo‘c':x]e samplg rvx?t%cl)urt”rgf’ngeratlon in certain

dien®6dineiiyhé hdeix ﬁhaﬂéMS@mté%, po@v K BEsHe), hdhih LA othePembodiments

phosphat ase inhibitor, a caspase inhibitor, a granzyme

i 1k BRtEgpaterisl eqaprises @hisast ape mﬁth”albsetl@ted frammlyéthylme\glysql Ggarose,

' Q)Bl!ym \Iirgfracet leeel | rfgb’@g;?ﬁn? %g% —v1§ylp|)y|n mn c(“l’ypﬁ1 eny ege oxide,

i nhi bitor an

30 crosslinked acrylamide, polymethacrylate, carbon nanotube, polylactide, lactide/glycolide

~ copolymer, hydroxymethacrylate copolymer, calcium pectinate, hydroxypropyi methyiceliuiose




25 reduci ng agent, an al kylating agent, or an
antim crobial agent. In certain enbodi nents the
matrix material is capable of dry storage of the

'sanple without refrigeration, in certain enbodinents

the matrix material conprises polyvinyl alcohol, and
in certain other enbodinents the matrix materi al

C @apgate SGSClaette | eﬂsérmonselrdmt Sfdtébbly&fﬁ' erjaftbnicl QR glucuronic  acid
poI et ene g agar ose, N-vi nyl acet am de, ’
Woa nﬂ(}lj r -|teirrak9ﬂehepﬁ[ﬂ g)r(ngrmg:, fquaﬁy ﬁxprgpemgr) a peptide/water-soluble

. p@l)ly&é}%nﬁ/c]dﬁ@recogﬁﬁbﬁ@ coﬁ%ger? rh?/ﬁ%)%@ﬂ%&%g oc{fys rene ord%éhalose In another
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pol ymet hacryl ate, carbon nan

| QC@PQH@?“@IW dubkntde progidgeod ¥irmeomprsjrdr( D)é)ti’ﬂ&iglaalcsrab‘lbl@ts%rage device for
m pect i nat e, hydroxypro

cQ
DRy 11 bBlo B BRReR BoShristb et (Hp e et baurising one
Plooé B10ghty 6i@Bmplb WalsUk BleCoaitil or GhHGHS 9
t hr ombospondi n- 1 ﬁ-ternlﬁgﬁlhg ar; n- % %@%ggéQWEEthmnonem
I”lﬁ)f‘?)‘ﬁé@ yeils C@“Rﬁ@?ﬁq 'ﬁ@f"(l\ﬂ?téﬂalsﬂmﬂ () bBeasp@ley sy re@uency transponder
i u agen, r ect oi ne,

0 yéset ?/'Frdeﬁlzghe gr?ﬁ@ﬁaﬁng"slaéy em q’hé‘? AineHRsy ieapAimentRethe matrix
| maganiblidesoias ovdidedates |kbkolveimnpr| sing (1) a biol ogical
sanpl e storage device for 5 one or a plurality of
bi ol ogi cal B/ @SNk r?ﬁ‘lb?%mﬁ'@} of thp inyerftion) the(reb)s paJVSerma) Inethod of

Plsgt; r iolo 0 i
0 ﬁ,g{r ﬁgagrg@adpglgr%gy gf‘g glo(%tEaallI%%&ﬁgg ac,l B’prﬁ ngg?ogg%g aflﬁﬁloé a plurallty of

whislogicat semplewith HUH@OQIEEI sipde \'mﬁialgs deMED E4i6 BBioBicABRfMbX storage
east one radi o frequency

¢ Paiesre® (o o5 safis i eghabrsronmor ek psangie wels
I @RJEPAY of lcBni&iRRd Q'bﬂlo&b'é‘ltsgﬁﬁle e\m%%% SR ?nofe & SRS Ills comprises a -
material di ssol ves or di ssociates in a solvent 10
Tk ﬁ@tq”é‘ ansioliith alr leashbesdiagie riteaaihct mspanve@nielien and merfeBy storing
i g iPHRY ded luralit
PSPl Bl SHER e FEn B koSl v
plbigtogical tsympié stolrige|degiec @lthostargarlgestiont dubscaudtt o BE1 6 of contacting.
26&%6 stora e device, said biological sanple storage
q Ir&vswbap gibﬂamfnt)pftaﬂqe? a m%thqm) Ofastcglagngp% Opf Rtueslity of biological
C QERPIESS kbHEbriain Qrcoﬁacﬂlhé‘ bAd bt ¥ pﬂtallﬁlao[ﬁ’)
are capable of containing a biologica
orf@MelP Stprgeedayfce §a|dCP'Q}MFCF|§amOWI$MF&QeSie\ace]cﬁmmﬁﬁirfgl (¥a lid, (i) a sample

rial | east on frequency
C Pel B et ol ERave BOR bS eigoattar gondinng = blogica
blsel‘nmg]lml'elrsanimbresuoret&%aﬂ‘ﬂ&é‘ll@d:oinﬁns@@rat Ahtfk fn'sl{eﬂﬁ%at dissolves or
enbodi nents conp r|S|n mai nt ai ni ng the biol ogi cal
s&ipicEtes it %?{:yémo%\s‘. e Wia%tﬁﬁﬂtad\oé?weg@rt@mmmesdlsbrseqamenI) drying
t @nd Bemst ePmelsaGRPLWRRE
enbodi nent forossl ges a %reﬁktgﬁeﬁwgwn of 'fjr? 'O?Og'r‘f%' SgPlgs: the method in
p|ce;|taa1 N—tyeroefmttguﬁloiemglCtoallprlsn&;ami'plhle&mg Qﬂéﬂﬁfoloalbilgsaﬂwalla storage device
& one lural ity of biological sanples

feﬂﬂg POy Sé’g?eq COap FEPS Plorealgeing et ening, s@e@m in certain stil
beLﬁih@rgéer)@BImSﬁEfBJol%m%l @Etﬁg)eo|Qi$eVé39$Iengg§%ﬁue$1 QQhe( st% 6} mai Ctiéumng is
(ii) a sanple plate conprising one or a plura ? of
s avstastiafie (e samp g6 biglogicel @B‘Hb)l’ of tod sappiet @iontortge &ep of contacting, and

b f d 1
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decreased relative to degradation of a control biological sample maintained without refrigeration

o%gl\é\ﬁlslamplewl h % bﬁ)loglcal

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



di ssociates in a solvent and (iii) at |east one radio
frequency transponder device; and (b) drying one or
nore of the. sanple wells, and- thereby storing said
bi ol ogi cal sanples, the nethod in 25 certain further
enbodi ments conprising maintaining the biol ogica
sanpl e storage device wthout refrigeration

submemsteealtnultamettdw dBEES @fdlsfseélétﬁtatﬂhd]ﬁatﬂﬁ918@554|1rn9'solvent while in
wherein in certain still further enbodi nents

bi BIBYi°LEl "4EE] TIPSt e slaprpf eosiatise duariceded bheissolving or
StdRod: b Rk Mol | S he_same as

bi ol %gl ;gg;i'a activity lgsa Soﬁgqs\gﬂgw (%Inlilx O&ertre'atf %%m%‘idlé'fz?”ﬁfthe step
c o eegaciinggs, follamved bmpianmorldms&ﬁmh@thﬂ n@trh @fatesibliir 4 solvent.

gfurther enb d| nts g)a(gradatl on of the biol ogical _
sample is 3 PRI b VerepindRgYided ad inesthogf of gpreparing a

C aididogrhbl Qh@deQ;@iréb@'deﬁ@éTm' BndTB! Qtpﬂl'an@%f\Motoglgy samples compnsmg (a)
refrigeration in the absence of the matri material
| rRdpBYSteRN G falrig eldria febdisivet o disheciat¢sepa eélvemomtoae bn A\gurality of

r aneo di ssol vi or dissociating
s‘éfﬁ% \A'/}elﬁs)e(éfna;%) g}#&!}é sam llle stXrafg%éJ%\flce \Wﬁ Fg SFIH blo‘l_pép?laﬁawple storage

Otd&ﬁte coglpades d) & id) qitl Bﬁﬁﬁlé plhlR&ombRihghe 604 hl@r‘éﬁ& Qfgsa}nﬁie wells that
preceded by dissolving or dissociating

10 AR FPEe FioReited Y eiplpdicahgampie. prg eléatﬂ%astpnetrmfrenednay wahsponder
erdaael: BRNbS alyRg o5d 6 g i ologi
di ssol vi ntgtf);o;fy gIOSSOCI ?artg i fntégt% E@&%m“{é% X dn{g’ rSLy %{Fpa\”ﬂg fhe biological
sckwelatstordge |dnv1raan ot lvettairefubioed i emndimEMe theNBNSf ia@Rinistering comprises

ring a biological sanple

a%mmls?enn ane po pr“e |(? uUsSpen thatgo
st & PEFONGHE lighid sUspPRiog that 'zsérm%th%me@r galerial and the
SaﬂlpérﬁESwhll@ ﬂmﬂaﬁbnﬁloﬂﬁr fuPler «REBEALSE & L2 ofe BB Ldrbrises at least one
mat eri al that dissolves or dissociates In a solvent {0
15 orfigtepipbia ingRaipramiieyn esftain slapiughanembsdinéniaatikiasl @giveakomprises at
S Sie HhBEAGE: dEW aid biological sanple
storage év?%glggéion% Fas],}eﬁ@glﬁ)ora 'PingmIc '"lh)% 4 sanpl e

pI ate conpr Inséargpe0er@bddimeat mlemrxaldrav)de@fa SRy & r‘é@cle:%g a stored
abl e of containi'ng a biological sanple,

q) O(gic?l Sjamgie qoglgréstngéﬁé:or,ltggap% SiMubeeapRior equartigtnagrin either order
d&NbQ:ﬁb,l aAdahbl sthrase BvQNE f

el 1S, ognd tahgr esby or e\sarl %é;[)rt ﬁgruEhQ of %Bﬁg?aqngmﬁeﬁ with a matrix

20 sl SdiE\aidiesical pererisr ﬁ@rage fd@mtdwepmﬁrmnocti nee id S(nI besample plate

t d t
S cgmpr%f g]toplorf;l"%'hw& sama d/veiﬁzﬁé%gqm?ﬂ%gtﬁﬁg{ !:cg) ”gl th% biological

t hsem nlatvvnlebelnmaé efrha@éd ofagid wbll’&.&‘;om&@ey B8 tmatriiakeBal iRy SiSddi rﬂhg matrix
ot her further enbodi nents at |east one well conprises

atMy'EEs Psoies 95 dgeriates z!iblae””'?trfd’ivé@t @nd (it | least nnec exdtoadrayuency
otulars«! Addr bARE; 6 a
"east one gﬁ?ﬁ% {Hg{m ot at %' ﬂge ga "\éﬁﬁ)ﬂa"??%ﬁngo%? giplogical
25 rsalaplblsig@bemmlmthm rdfngbnaﬂon dubseabert ktﬁthe elh06t BREUing and drying:
rovi ded dls&(ge t hod of recovering a stored

bl O gdé Ires%{%egdéwpc]r ée tl‘%? ﬂl gn%aé);a%pg(ﬁepqmg solvent, and therefrom

SIréBd{/érla@@QUs&J)ryd BibioS&M WAL, AlHeXeif R, bihafi fRIRS er%F dd?m nt lologlcal
a bi ol ogi cal sanple storage device, one or a p al P
0SB POF CAMPIS ditprieaeenivict e steradf maint@Bngriat ﬁlbﬂ;téﬂtlallyStaé dame as
b:b?‘oggélgag[mt? %pg]leesaﬁl‘i)grp{flgr todtﬁ gap o? tzgc!tlr% n\/\%llé Im) a %lfflerlegl further

30 embodiment the second solvent is selected from (l) a solvent that is the same as the first




conprising one or a plurality of sanple wells that are
capabl e of containing the biological sanple, wherein
one or nore of said wells conprises the nmatrix
material and wherein the matrix material. dissolves
or dissociates in a first solvent, and (iii) at |east
one radio frequency transponder device; (b) drylng
ONRiver: afies Divedt B §ANBlR ¥R} Ihe nrs(&:)verqa\nnat c%'rtg‘h A9 NE embodiment,
bi ol ogi cal 25 sanpl e storage device withou
r €1 [epy epeat therirss shsaiqiie e seaond lselvest ieps awjrﬁntyctmfﬂetract i ng
and drying; and (d) resuspending or redissolving the
bi ol ogi cal sanple in a second solvent, and therefrom
recovering tnlemotvéraheddie kegpreésnt |S@ﬁmn%ovm§5 SVstor] ;ﬁocessmg
certain further enbodi nent biological activity of
s i BTSSR TIRATS: PgatiAREons rapings feﬁ'ﬁvahtaav nmamglsmsblo!oglcal samples,
Ssqpests shhe s‘tﬁ;’g@ S I act
sanpl g&%{r ?{))A; ltrglalt he st 'Cgl o1 %‘gr?tg g%:t’ ing. R f"&Xq"l’?”‘ﬁd system for
dirededving and fr@nsrnlrtw BG reg:dndm e rstmplb @le SRE amﬂla séalovfﬁ;aﬁenby% interface
eoeg%tenegthfrom a sol%/ent that is the sanme as the
SolVBRt “AffE @19 )" CBIPVERImPlerghted ssyatemf fsr eprpviding a

frdaﬂ‘i}nhhiéétnf)d frktoefRbyY 88 teomplier@mBiehidds &
enbodi nent, at | east gnrrll!é of m? |rs§'ttg§g+§g}?tsagﬁla Pfiee- Ina
sdei gBpdment e C@ﬁ‘P‘d@'ﬂWv‘ﬂwmmfsﬁ’ﬁem dompeseat fiedata structure for

e esent invention ovi des a-system for
10 pﬁ%@éﬁgaé g ‘?s?alg& regar di iy’ t?{%ang?gq“aé’é"k”@r iV daendbanalysis of

t rtﬂtﬁdgicalgsamlpﬁfs rassd¢iaded witR dheadkahpiss bsvicaf Ip'aolle%gz'dce’?“bodlment the radio
nples, 5 the system conprising: a biological sanple
dé((}aﬂ‘(',‘e@cy &‘%f@%&?@?"sﬁrﬁl @ﬁ*énirwegcysmmm qoem@i W ot computer

a sa vi ce; and
S T N et O

anedie mummmrmmwatrqolwhrmmerosm:t em for providing a
conmuni cation_link b t t téhe co ut er-i | ement ed

syst em and hgnoéhéa’npelm ere | iy &g 'dtetj.lrzt sthog foeriopRspipg data

t hregaedigang ﬁbragdm}g@ﬁﬁﬁbrecﬂ’a%t %e@@%ﬁ'aﬁﬁﬁlsaof gﬂtosmal samples, the
structure for 10 nmaintaining data regardi ng t
stBHRRY OB G PRAEINGD A, Sampla clevipgy for steting eneadr, mtamclblologlcal samples;
armvyo%s UomplbAh9ging datégsgg% % %%m%' ated wit

sanpl e device. In a re RS 756‘? dra”s’“‘“'”g data

f rregpo@nuctye isahple fdade mdh@mblsglﬁaxasaﬁ]aldlcﬁ bbthEHIRANRY a radio frequency
|n errogaﬁtor coupled to the conmputer- inplenented

20 5 OPENIERE RieTPEREveER ey ﬁaa‘ﬁ%{?wa%?nddf@% CeBPUipSdRRIaMENied system.
Wit B flirfher SaTBhRNARY nEfod QmpriéR YR

communi cation with the interr ogdgte(;%tfnsgg-%f:é{onas {ig@,he computer-
e BBl eRiast Syﬁth@ rte cause ;tﬂedvqim@ehuanqmmh@de frootetrip¥eO@LE Bdril ¢he sample

d rd st ar age i zation, tracking,
Fagetee, SRR LA o Rl 6 SRt omediniicetsraion gonral sionas

ety hioel cﬁrmmmr-ﬁrﬁplemg’.ntebrsvé{érﬁ“t@@'a@snﬁtadﬂﬂ ® (qg\élarﬁﬁe fd@vlce vna the radio
stori ngf one or nore biological sanples; providing

25 c JiFpRNBYIntERRSPement ed system for recei vi ng, st or| ng,
and transm htdRhedat dnotlf the devi ce or
the biol ogi cal sanmpl e o bo %ﬁ{b {’m%?to\‘/“ d‘”ﬁ%m%” PERYiigs @ system for

frpecng@mgydata regarding the storage orgamzatlon tracking, retrieval, and analysis of
biological samples, the system comprising a biological sample storage device, said sample
storage device comprising a lid; a sampie plate comprising one or a plurality of sample wells

30 that are capable of containing a biological sample; and at least one radio frequency transponder



20 conmuni cation interface between the sanpl e device

and the conputer-inplenented system- In a further

enbodi ment the method conprises generating control

signals fromthe conputer- inplenented systemto cause

the radio frequency interface to retrieve data from

the sanple device, and in a distinct further
emevitb e Rbm fuke-iIMEdDed CHERNI RESLENE LAl | rgl :
signals by th_erﬁrf%nput gs?_i npl en%c%tﬁlgg a@{/é’?%ﬁwﬁtﬁ%& 6ts regarding the
t r ST HOrEe dViEd AR E radinPraiedeyintedacei tmivtehe tHeadirple 6ice and the

fr >¥ole JSing_to anot her enbodi ment,
the T ont R Br Uy e &6y Uie PaPUnt B ASSPgeeiaba computr

r egwiediented bls@MSarortag eampdy Gduidez athicomain fuFRG kdmiddiments the computer-
retri evatl and anal ysis of biological sanples, the

sy TPERCREHHEIED AYEEi 130T @Eihitesivrmhayingt 2 mag @ratewr eeyweb server
Saprilor&AMHdS ddsREASE e L CERAMRIL Shdsd (4. dy & Sanpl e

pl ate conprising one or a plcgﬁgq?({eta%blggnogéh%f@”% ‘Ppgpa%“ of the
t hgf"o é’?i@e@(ﬁ?ﬁ@faeen@f‘(:jbwﬂfga?i stilingthar etmilkﬁhi@@htg gie s§ﬁégﬁ) k&nprises a UsB
an st one i 0 frequency transponder

cedteiee vER3en BED b Soner hl Ancil & grabGmin SPotiee s ergpodiment the
anebnipu@nisPlinttadsyddhaonsgas di2ng 1H6 i LGS

device; and a radi o frequency i rnfer?%%%@é@m%e%cggneacm program
10g atfp P eligné\Aide end R detilease cssYpUL dn ot orielet ethiBYiBkRNHE Qbmputer-

Pr BVieA ' bon link between the conputer-
i @FE%ﬂ%e Stggs%%g%b?ﬂ ea %hg%tfr%}\ﬁggiaés@nd-[alﬁn%gl.e@téﬂpp{lcahon and

f ur ¢di@rasesspedinreningnitaiier WBNRLILIRA ABpllcAidh © IFBRLESH (¥ M diments
cotggri ses a 3-tier architecture having a web browser,

a WeB'eRi@pyigstion 5asgmaied 2prieptiendat abase server, and a
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client-side IrﬁQrR:’tﬂeF%FanHﬂ’nénﬂ%1e QAL g %v%nt%ﬁer?rrcg{d:efo {; t%log}icglesample '

radio frequency interface, and in certal
15f u%f?fP@rdeéln@tvdpmam@Elvrh@y ﬁ@/lﬁbiemal?@dimﬂégsaﬁnpgg’lq%ﬁ) a "3 (b) a sample
in - n the rowser and an reader.
| n&ﬁ%fgﬁp@?lp§éﬁ@§§eadm%%\gglSWBHlF Wesathat are capable of containing a biological
C osaptepandi(¢jak RER BhE B V8§ RALERINBEon & Sefee 11 ggfrther embodiment the
architecture having an Excel macro program 10 on a
cl TUpRcakeERle Sivtrog detite spAREeS & Fowre méans fondbdverthe It @teeBle sample
endadi A8 Rcek e fIUMRML&E Fenl nted system conprises
a 2-tier architectur e&?{%‘iﬁ%‘l} ‘gg%{ea"ﬁ%?p% YHRESE1 3 Bpnetic closure. In
20 a.pwoihgraqnpt@ﬁmamdhe Bolotitrbiraple S@s3cTevibd WK BB th Qight closure
with the J\gth%ntmgl&jr)l ication. In certain further
ertbodi ment's "t RE°CIMEBhTe SPiFer e25 GAmrrisenarncaifight (closure joint around
apgakh eat i0ahotheNerAib@iTag the BBRALAEE ple LS. LIEENL i
i nventi on provides a bi ol ogi gal sa%lte g.a%gégf%nl?pé%eesamag."et'c
deRASEIE 2pHIN ! Blpsuze ipintraund egchofellbi ol ogi cal sanpl es,
conprising (a) alid (b) a sanple plate conprising
one or a plurality of sanple wells that are capabl e of
25cont ai ni ng dhdsk @ho giheradspeckadiheLpreAGnfeRtonddin L(ﬁ:@ﬁg aBfrent upon
radtj o frequency transponder device. In a further
enb SN FER{Mer HE ng ASPilsE Pessrirtionm Al atagted Heaimasl el reterences disclosed

gaQﬂoné'il H'eﬁresne%b?|irQ§M5r%temr}§feIeQEe & @5l ngtirét)h S i edacg n\nt/ag igclg?porated
individually.



plate, and in certain further enbodi nents the closure
means conprises a nmagnetic closure. In 20 anot her

enbodi ment the biol ogi cal sanple storage device which
conprises an airtight closure joint, and in another
enbodi nent the storage device conprises an airtight
closure joint around each well. In another enbodi nent

t heRibF pESTRIERDNSE D RSdvanege devi ce conprises a

magnetic closure and an airtight closure joint around
each wel | . Z9UFHdsescheaatiotingiamaps peartne mite fohéry pomgesftoiclogical
I NYg&LIson wi Il become apparent upon reference to the
followm ng detail ed description and attached draw ngs.

Al ref er en€esrediiseicnasdlic dbgiari of tha bR plR&J RNt and its interlocking
5incg{ﬁorated by reference in their entirety as if each
w8’ ftorporated individually. 9 BRI EF DESCRI PTI ON OF
THE DRAW N@igEk@%@scﬂweﬁgﬁcﬁiaa%m L'a?prggs%%ru%m% glf chann IS,
sanple plate for dry storagé of biol ogical — nateriars.

Fi gure 2 i sFaursdlirensshéroatiddiageans of at Pressateluni BRISE Wglation air
uq}heand its interlocking 5 nodules. Figure 3 is a
schemati c di agram of the air pressure unit's air

channel s.  Figgeies flschémalic 86 GaMRE b forBbid 8ERMLAle 1§ PSvid agents
pressure unit and its regulation air valve. Figure 5

10 dorp sePRBRIEHE ¢ di agram of a portabl e PCR device to
provi de rea , _a_sanpl late. Figure 6 is a
schemati c d.ggg'lfgﬁﬁ % h%rﬁgélc s‘ﬁ?’sfb‘i%‘g‘e grl’"é‘.’ér\?é'.eevelii gure 7 is
a schemat i cFgiragnsescoématb tiagtm K ind Gtadkigack Fi gure 8 is
a schematic diag[an1of the sanple storage strip well

plate. Fi glilP¥®§ s &scheraqtin diagier ©f B sayirimatotcestrioneihnate.

radi o- f r eqUeRGY oGONIHIH £ kib §8m ot PirdV F 8okl IY! & 10, i s,
_a schematic di agram of a §y§?gﬁl?ornékggh“ %%84%%ﬂ%gwam”
15 wist#iemne enbodi nent of the present invention. Figure

11 is a blo Lagr of .a.conput er-inmpl enented system
ar chi t ect ur gbur? A?%e?g’@??eﬁ“ AT r%gﬁcaesyﬂﬂ‘ TAFFO APragRss e one

-ofertbh@mpm eSteapresenvierebiioan. 20 Figure 12 shows a

conputer-ing]enented.systen1architecture i n accordance
igure 11 is a bloCk diagram of a computer-implemented system architecture

formed in accordance with another aspect of the present invention.
20 - Figure 12 shows a computer-implemented system architecture in accordance

with certain invention embodiments.

Figure 13 shows a computer-implemented system architecture in accordance
with certain invention embodiments.
Figure 14 -shows a gel with PCR prod.ucts of Deep Vent™ Polymerase. Deep
25 Vent™ polymerase was stored at ambient temperature (D) and was hydrated for either 60
minutes (D 60’) or 5 minutes (D 5) in the presence of reaction buffer, template, dNTPs and
primers. A frozen stored Déep Vent polymerase (F) was used as a control. The arrow
indicates the PCR product of expected size.
Figure 15 shows (A) length of read {(number of bases) for PCR reaction
30 products amplified uéing Big Dye™ enzyme stored frozen, and stored dry on a dissolvable

matrix at ambient temperature; and (B) cycie sequencing results.

10



with certain invention enbodi nents. Figure 13 shows a

conputer-inplenented systemarchitecture in accordance
with certain invention enbodi ments. Figure 14 shows a

gel with PCR products of Deep Vent TM Pol ynerase. Deep

25 Vent TM pol yner ase was .stored at anbi ent tenperature
(D) and was hydrated for either 60 mnutes (D 60') or
5 mnutes (Bidaje 1eRn&REHIPHBES

tenpl ate, dNTPs and pri rbnar sgg%n%fr:oézfgﬁ&g%tg{g%%%ﬁecessuvable
VeRt™pol ymerase (F) was used as a control . The arrow

i ndi cates t ect d size. gure 15
shows (A) IZﬁr%tlpﬁeoﬁgreadprf’tea?ﬁo%cfvnéﬂf‘ 3%’@%")’39?6?3#’6}?“’3“9 matrix.

reaction 3Figoreoidusbive FAVPlotchbbestiugiang Bl Grfe TM enzyne
stored froz and stored dry on a dissolvable matrix

at anbi ent ?F @Hﬁergzif‘?ﬂse&, colif@nefBymadiyohie a8 guetrcigagn a dissolvabie
resafits. 10 Figure 16 shows HI V protease kinetics

after dry storage on a dissolvable matrix. Figure 17
shows FIV prot ease activity after dry storage on a

di I e 18 shows HIV protease

act V|'Lt after dé?'gogtTEFg%kéEN O gure 19 shows E. coil

t r ansf OI‘ mat imeé priesdnCinddntiéH reidfey 1S4 RLBYIEH solva

matrix. DETAI LED DESCRI PTI ON OF THE | PR %ﬁ%ﬁnd it or tre

prieRadA PrTiGRRD. RtV aliont séasadeotrarkinu IrétiievalodaROM BIEHingS MisHit8MRg andior
10 angl &L hagh, ation, purification

or egggr%vat I Oi(%g%’als_{, o?)les aﬁé) |0Io%| ﬁlbéf ”P'é’t rplineé'ela@nd gheipals as described

etesHTi. NG invEntidromin e Bﬁ.d/ O storh§b m ¥§'rh;§esoz;nd l?broétcggdecéf%lamblent
ﬂ%ﬁ? es and biological materials, mnerals and
C

N I G G”P‘V HeYe et &rrthe 'FWE?QF rof eliverise riofpgigal breaterials and

USBR piEQ sudhtRIHBGR: Riited e
anbi ent  tenperat ure. a WD ﬁNA §'°&P“rl'ﬁ"e\/°ethed% 'r"?gal?ﬂ‘t‘??éeg serum,

stsefoag) duigs. pitiswer lgerhh p@h@gﬂpmal ﬂlmatsam ahusodiN boreBSHIR) @2 secretory

S t ted t bl ood, urine,
15 qﬁ&egblngl%a%hgalva%nrg sagetPgs aSC'tE‘geP‘{ﬁﬁ flug%roéé%ﬂ p\epr@ chsricardial,

plpastomsal, bydtihal &I @k 6643 o@ﬂilesf Ly OI%QTlI ke rﬁgd%%sﬁcludmg cell or
secretions of the secretory 15 ti ssués and orga

v PRSP dioprE rdivE, lavpge fivids and UI'PdFBe Efd Juiudsl ofabt h&zctena viruses,

Pl &b n nal and oth er
Dagy Bae LB D Mot Sbl R0 i, P RBAP W eV o

- cepinpley masotr“\gahreomwetalbdme dammedlbldﬁay sb@ﬁa@BtIJsbé%xgénta&%FEu culture,
20”%% lckﬁmdet CH) ccal bacteria, viruses

d)gc? id oF an o&wbﬁ'&ue cBrcVYF ;??ga’uoré &r fr%ctl(ahqﬂ derjvatyg éhsreobgr isolated

Ottrliwé’frobll Qbrﬁgllﬁﬁﬂect%ﬁnﬁcﬁ)%lcala‘log c©9 FFf";é@lgubject or biological source may be a

- human or non-human animal, a primary cell culture or culture adapted cell line including but not

5

limited to genetically engineered cell lines that may contain chromosomally integrated or

- episomal recombinant nucleic acid seguences, immortalized or immortalizable cell lines,

25 somatic cell hybrid cell lines, differentiated or differentiatable cell lines, transformed cell lines
and the like,

In certain embodiments, the invention thus relates to the longterm storage of

biologicai, chemical and biochemical material under dry conditions, and in a manner ready for

immediate use after hydration (e.g., upon rehydration). As described herein, there are provided

30  embodiments which include a) the specific dissolvable (or dissociatable) storage matrix, b)

1




sanpl es may therefore include a blood sanple, biopsy
speci nen, tissue explant, organ culture, 20 biol ogica
fluid or any other tissue or cell preparation, or
fraction or derivative thereof or isolated therefrom
froma subject or a biological source. The subject or
bi ol ogi cal source nay be a human or non- human ani mal ,

- a peparsicryand @blimigatibi ofrtie: GdradeUh bkt \Qlthaﬂ&ﬁltcﬁéjthgtqllwéreza'sé ihe durabmty of
i ncl udi nggbut not limted to genetically engineered

cel'? 'IPRELSIPRET CHEioRsofit BPPRTEIOR Gtisdisieal Pigiodiaat egeadiedrior to the
or ¢ SRR hat LRAAFRARE beth) !

i m%fg?dél i zedator i mor t al ftzg%%rg ”ga‘fw ﬂqmﬁzngayenilé af?ér%‘ir?t'(?” and d)
celhe Dhﬁymﬂqﬂ stelitying i qemslex dioftieanien broadsses @Fough the use of dry stored
dffere i nes, transforned cell |ines

an%m?qwcapyl 'ée T%e”@@rt AJ PEsee A AP AR tEDodiReNts s progge surprising
t hatSartQleatesochd Wie bridfitderidn arty%té%g@e Qif blolkab 94!50 %c%lng improved
chem cal and bi ochem cal material und

c ofiehiliEatiohand ragservation af wvmlraqﬂe@(dybidﬂmcal sanm’le@llratueedu&eradanon of
afﬁc%glégysq ltEé Qg}mégt’o% e g (g‘r[l]é%neplg ué%j‘nr?gn% AS descr I bed

her ej re are provi 7 omung fp particular through

i noé ludae ofaé pioteetive pﬁmmﬁ\ [ ahd HirsSindavard bethé (Bfocgés&sf%? 'p%})@rplb ec)ologlcal
stora%e matri x, b) preparati on and optim zation of

10t hEmeR for SEheres? P% ’%P‘f"i’? ¢ reiminaioshe rree foriimeessaseming ee-calibration
dugabiidubiny oPduch {AGikongt erm st orage condi tions, c)
preparation of different biological materials pri or to
the dryi ng Ty ocese dihad foapdrivatibmanediiatiact@dbitoN bf INAMA, cells,
cepular Coﬁ] of the terials after hydration, and d)
t he Pt oc e egp W@F?ff%}?‘%ﬁbaﬁtﬂ"@i Bingake Aegtgals, o compositions
. presessen i bR skhife 68 emef it | og]
active materi atjs Thgse and relsgt?%w(raeﬁa‘%gdl mg%t gﬂ‘t h's?l\JemyOn thus
15 prigRAigeers ity [ peinplg thavheahenage s Pastip of tmlc@mbalvmatténals and/or biological
u 0 i ncl udjn
orete A o 7 rRIeRAE ciool e e e B oL o PR
act[ncpp@iy[nyr B8, hihobdeitida lpoigmpleesr, ottt HidsBthetlRgf@batd, afyoRlcieotide -
bi ol o al. s |l es during storage at room tenperature
i " dr F%ﬁerﬁs@? ?Rn%)gfﬁ%“q RaRlelPINg NG iRt ictianyeangise imenegunified,
pripkgakd ¥el saY-fdock, plaﬁ&% STh@ﬂHefﬂldﬁaefléoqgacﬂy p%rpﬁs for example and in
processes for . preparing biological 10 sanples”for
20f Lﬁeﬁﬂ@re”@%@“@}ﬁ I‘tr@dUR‘}‘I <ﬁ90n©r0r el plariaiita tof hlgloglt&k sﬁteﬁéh ér&ﬂor biological

ti n tion uot i ng of ch
A g gt R T B

s| p:tencfeﬁ ac plbterratforotsep tesilylor &W&horc @hdiRing dieighdddl af'.abphcatlons) of an

conponents and ot her biological materials, mnera

c ARG Psmal Polegifyantsr aptralhrspiryracpr prtifvl)ar btheﬂb@gxgcwmolecule
Sa‘Hrpéxgmﬂé aq}tﬁe% ot:l'ygé?)tl CF&ﬂ&ee%an%'a@iE eog dg’r%a Vﬁ,g}leéeop Fﬁlgld fatty acid

i nvention thus rea
25 s ti@fllk@medejwatae memoalamtaiybohybram edao@lgalnﬁéibr thalikelor ér¥ative thereof, a

anotl/cl%lrC ak():l ol %1 g I es I n the c{)rgrf or mance of

1§85 BY %y ”ﬁ auP‘t“é‘e PHEYIGi igrelsied Megecule, or derivative
| | tAdre @ Cbr the [IRCHR, anothér@RAIg¥ A BIolck8e Gat s 99(!n¥ﬂt5’e%l &%tbloqg?cal sample.
pol ypepti de, or other biopolyner) sequencing

ol i gonucl eot i de

The Biological Sample Storage Device

The biological sample storage dsvice ("storage device") of the present

30 invention is comprised of a sample plate and z lid. The dimensions of the storage device may
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primer extension, haplotyping (e.g., DNA hapl otyping)
and restriction nmapping in one unified, integrated
and easy-to-use platform The invention also readily
permts, for exanple and in 20 certain enbodi nents,
the use of one or a plurality of biological sanples
and/ or biological naterials for the perfornmance of

pr ot re:innatmwsmal tb aguaphyim ih Re@hthedoues0ad ltmhtszdohﬁﬁ & 1bytn, and
provided a platformfor use, testing or detectio

( i W@Pi?&%tocﬁbaﬁﬁé%w“d” Wil Peelering)e eragerevieeritas ladndwhtmf about 3
SMAhlto HMJ@ﬁ%rﬁ 4 I\Mb@r{ Q%BOLI']%(&J Fnﬁ\ tl) ¥1b ‘;%H)r [ na%flg width of about 60 mm

artificial) or other biologlca 1 ecul €,

exgﬁbq)@wOanrpr Bteatqnqge(gle‘hgqjﬁmlt bed'aadep&m tdk@iul @Wbﬁ&@yl@ﬁ'a% may hold

Sdr%n vagé I\é? F%r eof: a : d fatty acid 25 or the
| i Karong e durtvd Bi\Pé"‘PWeSFE‘BF e%PSEé"(F'Eo #frsirege device has its own tight
S a%h@ﬂlb.dfheflsﬁoréc’é%ellléekrﬁ r
nucl ei ¢ acid, nucleot i JDJ ﬁ?%%%?wmyeﬁ% %ﬁmng and can be made in
py?remieas edn ¥linietieserd rml ecul e, or der| vat i ve
t her eof, or gg like: anot h<$ bc%ol ical nolecule

851 €8

d b
that is a con e{rﬁeﬁ{n e 'me”t%l

Bi sbregy dzaike Sa:ﬁnﬁigﬁ’e(Sfoﬂ Legie a%‘ﬁbrﬁ eor%e&ﬁn@'s@rgblg @Lta %’%ggclrr?pnses a
stora e device ("storage device") of the present

Oi nGen F%’ﬁHQY§nf%ﬁ$Pqt\g@a o5 stogagesdnyice apyl acwpawdmwlemedted system for

Thn% Singeasi QL2

D el R B e e st
' ab@@tOf@O@ rmave] hlolb@wgtslamptand:onaknedutth&Qn MAERrBOW cdBf related

t Pr ef t he storage device has a
ti;]:fn % atB%ﬂPreS%eﬁ}llﬂ%/ggalam %gagﬁﬁevgepgmgtshs of least one radio
abm,t, ntPBarRpontié RRQLSs dbQ:
A t% gborﬁlt%nloo Hee sThe lg%eégrgmgg\i}:mc?ggg erE:oraPcoa}gonent of the
15 o glorade dewice pidar me by efeer o emeanterivd on’myerhokuﬂfa& asmrmar)ége device.
as 34., I, e d .
o R e Rl RO e AR e BB vr f B ey omoraiy

st@n'agepndewmore lelHiyfobeod’t’@Jnlen@wahl-é@QabQYmérEHr%Gr‘is' Qfk/or may optionally
e made in_ one piece or in multiple

pi '8% eCJn IFPP”BFng‘%?dP’@oD"@?ﬁ%dFWﬂSEC Bfieriahg tfessowlelniate may be about

herei &,a hi&o Bl DLk SARPLE hest ¢
conflcgur ed for use in a system i o"%q%?’ggg(gs hﬁ‘% resésrlr%]tgp to about

209at’8"¢ hat conprises a 10 radl o frequency |nterface

bet ween the 5t ggrg‘geé)g V|(§:n a'”r? hoéfﬁ@ ut er-| npl ermren

ed
system for receivin Palellsi with ﬁgootprmt that is

_ daireferaHTh&»udahahaimybup@htaﬁdolbetsaudreh@eo‘fén?ﬂé}g&ld;{sv&ggany other shape.
nﬁl{yor to the one or nore biol ogica
c oHEAPYRELPY o8 PR wellacabbafiah QEO'T'Q?' @Elqn@ra:[alrpr TOGhQ‘iIh @lbpe or of any other

en@@ﬁ! r‘ﬁ@teﬁgestcj?@r{e%eg Ean B ¢ lngl %tg comc:fal 4 ﬁg}élhgj?%g O%‘% number of

devi ce conprises at |east on
25t rwatis pamd@as d:e/vasc‘ewaISpd&&mblehﬁaie Bed @ Manyd dVer@Piolt@nd. Most

an 'fntt‘s:l %ent of the 15 storage devi ce and/or
mely© B e gﬁ;ﬂfrpfeeoanglé 1P IR Yrlisdpeated indpg W%Mﬁ%o@e@émple wells

tr@ Sl ba gt HB\Gr&Bs of Adirk|
the stor agg deﬁrcgs ?ray be gg{%%)dhét &z&kk))glﬂiegt éﬁ”%arx FRYPie plate

orﬁeﬁ%lﬁgj rpeye The wells are arranged on the plates in rows. For the plates with 96 wells one

row contains 8 wells. A unique aspect is that the sample plate can be a tray that accepts a

30 number of individual sample slides having a varied plurality of wells. Each slide fits into the tray
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contain one or nore fields for coding using

non- er asabl e marker pens, and/or nay optionally

i nclude an inprinted handling protocol. The plastic
material of the sanple plate may be about 1/10 of a

mmto about 2 nmthick, transmts heat instantly, and

is heat resistant up to about 20 100C The sanpl e

Pl alceanebrihe stofagl r a footprint

that is preferagl34{%ﬁﬁ%ﬁ?ﬁm§ﬁgwgkﬁﬁ Sm%ﬁpﬁ sd Npéower surface of
sanM@m“%@@U&ﬁg@ﬁawmuummmag;onmomﬁmamwamhhﬁémﬁhﬁﬂﬁ

The botton1mgg%ongm t%ﬂ) wells can be flat, conica
cylindri cal round.rt §h?ﬁbpﬁ?m%ﬂwﬁﬁ9”@UM@WNWBhapehmunh@h

Thtbroeglg;eSsotﬁ‘emh@eev\m hiforkeda t@@t for@¥leLidy ical . .con
or other shape The number of 75 el Fsrqgcr:égn %@eé‘gm*’%ﬁf biological

asSA"ARE| [t Ppeartiselapabe. ﬁPF@E@nra!ndn ageanig)syraisetis BVREMI product libraries

t h,gpg@m,g f t re about 96 to about
384 wel gorﬁ%ggﬁsegf ® a% %L%/gn I"ée ’bﬂ%ét"e the‘rﬁﬁ%‘;e@ta'ﬁtﬂ”@n are therefore

vveM@able anm aalometemempéﬂetnve MHigh GreMgASut Wiol A
vvel ls that can be fit into the standar éociggﬁpfa"%% fesling or drug

eTEPMBR P e Hmediis| prelicatien dpr ﬁn@@i&ﬂ omgé he Waﬁﬁa&Sutlcal drug
lndew Fobgrie IRL 3t
cont ameHSQ\A?er I's. ,g\%uﬁraﬁ\%ﬁ'gg&gg}ﬁ% e f”ﬁ%{f'mi H?"‘é?&ﬁﬁ? grganized in
10p| &thigh ctbmugbeutaﬁuteleayg tdrraat cie et S 98-wd pRWMRARAt Ofr other regular two
mﬁlngr{sgﬁg rgar& s having a varied plurality o of
ach o815 ea? f’t Gt 654 ME! formst Fes huh@rwghmmcreenlng the

fofbrn’(aln& tﬁér%@gﬁef@'ﬁblﬁar‘ﬁéﬂablgd HEREforOf
ingle plate. The | ower surface oPon 'hﬁepref?rfed foéeﬁ’ﬂpil? that an

St PrHFh 1Y thiastartingstohigativoatghiu KoredfinAemBBalnents of the

a idnti Sfonten ed that the present
.%éegr??tuz'g%“v&}” T"‘"?d PQ‘E ﬁaq}%’ia?ft ng'U%“t?frPrﬁfhﬁhpm@rhmemmmouer The

153moefeqﬂﬂmgan corginyoushn reditt® NBé edsdie St L OJtepSSF %1%”!,#3&939 and can
a Aufb tl:‘ oft bi ol ogr&cal 5 sanpl es.
par s '“PBf"a@ H‘FSP%?W?GHO é’@?@ew'tﬂg synt het | c

_ap aratus and net hods of the present | nven
Y FOPINS afABAEE @oents af@tRBmElfﬂE@das 'thﬂﬁﬁes@fof e@ﬁad:t%ﬁ% Bf' &nnpounds

t c esting or dru
SL‘{@E%‘ESJ Pisd0e SindfiRy B bbb ERerbromasersromin e n o

207 aﬁrgel mlecphﬁraﬁmtjmﬁglnﬂtﬁcul&ﬁ&t@ghtﬂ@%ﬂha{?‘p‘l@e@
referred embodi ment of the invention, Im&r Brg{e%%’ﬁ 'essrt"a” 10°

gé?»ﬁs A58 s mets %{efﬁ" 2B Ish g HP et r Eﬁmdlﬁ@e fa@a’nfﬁaﬁmher may be

S U£d1idd8 a8 nRmuk| Jr ot h ul ar two
dlqﬁrr&gh& onal gr r a)T/ apéso ﬁ%ﬁatg% %’%’BgL'Ch P re%éaif YWETYdes sythefic agents
Fd¥eraieg lacaordingugh puralitg ofire@pte mgndd wBem £4) rré'EBﬁoné §entohﬁerd2-t Qﬁlﬁrahty of

pr amenable to automation. It is preferre
aggcgc)g(ng\gs °: wﬁﬂ] Panss Praiied Aavets I3 B 5iRrage QSV“TGGHCCQH@@ to the present
25 aaﬁsolbﬂlren g:ot' Qxdmp@;hvdnbﬁs%%mg @Bmﬁ&ﬁ?ﬁrﬂém r{at‘?é}b eg efnplgymg one or more

the present invention is under e co
c?ﬁﬁEHdé’PaS(?r SYBHPREY: "proplse amnvatl wixcoetbadolobies and Rord&i reaction spli

c Qé‘HwﬁQuels Gfat %@H!HCQ B}F\/Erp go%éf?[u%t éo glg%?ggly turl;]c%rgroeas lsllul:aﬁty C())]; permutations

each step of rocess,
and/or combinations of reaction condmons. The resulting products comprise a library that can

n

be screened followed by iterative selection and synthesis procedures, such as a synthetic
30 combinatorial library of peptides (see e.g., PCT/US91/08694 and PCT/US91/04666) or other

compositions that may include small molecules as provided herein (see e.g., PCT/US94/08542
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automatically alter the testing paradigmin response

to those results. Typically, and in certain preferred
enbodi ments such as for high throughput drug

screeni ng, candi date agents are provi ded as

"l'ibraries" or collections of conpounds, conpositions

or nol ecul es. Such nol ecules typically include

CoRpouNdss, kioWyok Bad e, @%9 2% 3% 5%5'73%# lecules” and
‘havi ng nol ecul ar wei ghts | ess than 106 Hal Pon aW"QOA%aWS“”m
pr &R Ef 4| aprieeads thahmdiver §lassalalehion Sudaniorasdsi rhdy bEQ)Fe%ared according to

pr than 103 daltons. . Candi date agents
f urg%%(rg%%rémk s PP GUT YR GUCHASBT UL NeE e SRR fRsteg uBiRd devices

[i bm@ﬁgtbod\%\hbdb?ﬁlr@rteftl@r;ﬁ&leyt dl%%&dﬂgeSorS@f(%p‘ﬂ@trﬁe@nb%ge& Sllbrary of test
Eprepared according to a plurality of predetermn ed
c hEMTPO4IYS Caa ke PHAESIEEF fiop mierlityref @'Ot@blgaﬂ atamplys @feach of a piurality of

regelkiing oy 0 as wells in a
st or ade ée@?%glogacg\g%?e%p& %heﬁ'ﬁh hro PPUQEC%?%%@W@ provided

Fohergxanpl e, various starting conpounds may be

pr epar ed enq] g ggﬁgne or nore of solid-phase

synthesis, rdg8p VFﬁﬁHUWP#PﬁbW@Eﬁ@d@h@gp@%mdmﬂmhnmamhnmn

r eRA% Beskn&8RGE bPBry $fkdibi or bERN

gi ven constituent to pré%eablg%ﬁﬁ §P§E3§n£ P?Pﬁrﬁ?”mmdto
10p e FreDgedie matsrial. i, siicacombér neiitch Oires pﬂfer EBdehtQdwder, or fitter paper or

t t duct lib
PR A8 g TS, BERHAMBIEINT FTEe 5 et ot o o

andtrayittioh %bl@ogﬂfaﬂﬁ&&lﬂse&corﬁﬁglfb bR liFhitRY ﬁlltaa'?tﬂycab%(;pt:on adsorption,

conbi natorial l|ibrary of peptides (see

PCHPEHRS0q /98 6ReE g RAIIPTTY 088 1T G1E66) ofmttachn’meﬂr lncludlng those involving

C OB brOAS. nol ecul es as

provi ded her é%%gktsé@%é C&%,thﬁ%?T%%QbfpﬁfB%”ﬁ?Z‘” intgrppolepular associative
150 7i74eh6ihns LS., asShyEEbShcﬂbBﬁandUr Sydr&qh789nté'52&onsuhﬁrogen bond formation,

5, aving ordinary skill in the art
‘IJ?C%%S(?%'? e“éeraa?‘%”st e "kgu s adixadigriat manke ighoratae In the production

| | b@Ed @ShalBMpRYIRY GRS 8EaAELAIJL
pr ocedur es usi ng aSt or aée C?eVI cé)sé a%h%%seélr%?r%cﬁgn%or Weg%ed into the
an¥'eror etes inepuged lpﬁg thgewslis erior toatriicomsthiods, cﬂ@@t&éﬂjeﬁtgo tn@oduction

thg, i ef into one or
1 5088 198RS wBL AL AR 1 G oF KRBT, TP T B ates oo siaion

Zopl wrrayi @Vtalofprdmnumh@scﬂgéal mwh@édde@ ”%"}m'hcéPtfalnaeerJOMFn@Tlxté ?%am the
|.e storage device for use as a

t hF %“E(ELEE:‘E”‘ &E’P%E‘ﬁ.%&s Wikt oqywitheut sﬁww@l@@raCMseumed*smgo may be

Wedchisy olRH FEENRD a sa
bi ol ogelra?gl@ﬁnat eri g(l%clgln@‘t ﬂr%le& }%gﬂferﬁn?‘g s gm%ef)eq MIfa;te Yface of the

driptieratrlale; af revershobiical Swipe avilnratami the MW the Sk inaS spill-proof
butpat limted to 10 sponge-like material, silica,
sifica powder, silica filter paper, absorbent powder ,

250r filter papeidndy belRRF 1Bt l'ra\/é(prgﬁk%ﬁé @%t‘?ﬁt ﬁﬁ)l R e F}oﬁl?e bottom

herein can be added to the wells and w
i reraaakte dhe israng feIsappie elbte piateesitherltispugh cariidbmige dathple plate and
adsor pti on,

NGRs llid' Bkdvig ok RRREY: P i34 R

specific or non g ecl %éo;i‘rkb?f"n%luﬁ@mb?f BTSN RIRH - sFheddint may

atefitbes hapiated armblﬂdel pegmEtBI0& @hel APl \HialOand lic or around each single well.
The joint may be attached to the sample plate or to the lid. Preferably, the joint is located in a

30 rim, or glued to the lid using an adhesive material. An airtight fit may be achieved by inserting

the protrusions from the lid as a precision seal into the sample plate wells.




formati on of non-coval ent and/or coval ent chem cal

bonds and or internol ecul ar associ ati ve 15

i nteractions such as hydrophobi ¢ and/ or hydrophilic

i nteractions, hydrogen bond formation, electrostatic
interactions, and the |ike. The matrix material may be
integrated in the production process of the sanple

plate unit, Tas sadaghehal b euaR.ashes % eractions

or wedged into the wells, or later int ?’2{!&%’ SdMRpGEm. located
t he" s e sideo el tt‘%)storéemerotnw‘ahmawluhbe lotateRILASRIMB Wppdse sides.
' nfﬁeqmégtcbrmgcts F'F onL?rI']tsggnom?l 10l ogi cal, sanples into

one or nore we ehoé’e 8 clogi)g pfdhe storage unit. The
st deaticg htay Bproducemytit eDMdshe maﬂfr.gt W R the QORGSR plasiic can be determined
{)t r udi nq%&?dges may_in certain enbodi nents retain ?1
BB FPRECERPR- hITl§ Ninge ofhiinges altbw for temovel bhibeilid from the sample
adhgsi ve interactions. Liquid storage may be achieved
t hrough reverse conical shape of the wells with a
smal | opem fige @kvsqnheaf sher fdaeed afe Edwie p%tfgmhgllgi;gqemﬁstoragn of

revqgs% Fq shape will retain the liquid wth
O] Tajef gn @’plnl e”ﬁlpo%?ferrf%§ﬁ‘lbwe% beTlpehi¢vied ﬂﬂral}ghbaagnetlc
el édﬁesronf la@ou@ oth@ViBedt A4 i RNGe t to th
wel I's of the bottom sanpl e"% £ “an%]ﬁ th{’ pé’p g F'ﬁ% be employed
105 SAFFPraing fooatizer éméwwqmwmphmwm&m@ tiid greseht ¢ xsh:%sure including,

S rovide an airtig
c oo MR o @Rfes,' Wi ste o PRt deaPBnEoms drpans cosures

Thelgnaitia tirusmyonicai tlbkﬁxfesbﬁayﬁh&Q eﬂnc@qr@d‘}ﬂr@s t@é%pgegnlj qﬁ"et fle, or other
of the sanple plate and |id or around each singl -
neeUTe MERGS. 5P ReTRSRAlB ancie it v twadeheit Gaspt reefmeﬂteewbodnmnm
or t I | ocated in a
Socoﬁa,% nkbg?ét% matergéﬁjeQH ﬁ'g f r{n d&ES netxc sh%‘iﬁ L;tipdorm cIJf small magnets
15 ndecatad atithin e sample plghtantﬂ lid of m&g/st@ﬁgeaﬁah;b&\fﬁ‘@ n@\énétre 2fthction between

t| Yo otr ons fro as a precision seal
DBsartrl Y S S8 cePiLlo e RS anspPichap atees hity st not s

b&trﬁﬁg’léﬁﬁbedent 8ast/ BEodehiflg, Lbh i@ S
| ocated. on one gf tdhe gél desglggor?dﬁ?r@?%?f%eega&?e plateow?en the fic
i t'S ARRFeAI B Renetis clasisri menbe h@dttqvgﬂagippmerl de@cesit@l®S storabb @nit that
hi t u ows the opening
0% 390EEkpt A0 LR B e P TRt . e
20 prroqggxgt@datt"ﬁon@f tl'plsansﬁgle aniMBbe bé aded WBIEKE 83 stJ'b%eth\ﬁ(% @f additional
pl anwcesckiepow N $term ned 5 dependent on its
appl reaticone “fﬁ ikl 'ﬁlﬂﬁ’g’@%”eﬁtinlgmﬁcma@rsmr%ﬁn@\baﬁlc @it to other
t hvicdsthr tifigm t he sanple plate. The closure of the lid
and the sarrg[me plate for the |ong-term storage of
bi ol ogi cal alpiagg- d‘FViW prafergtdy tanmmisqar 2 fi@ktr @@ identification and data

e eved hrou magnet i c adhesi on,
alrgpcﬁougﬁd 8}1;?5 2 r%e&%hsquf rSrI'Sé’gng%bd‘T"lg‘f‘é o “RE 139 Q5 Ugdves part of a radio
25 pliatieennpyorath @@ atad lﬁﬁﬁécﬁ%@vem tl@&ﬁn@lB?éangaﬁlﬂe gFo g@ device and the
enbodi ment s cont enpl ated accordin o the pres

di SSEP YIRS RS siRipYdescripgd hespin pﬁ'iﬂlnl emgpodipantp bagemplate inciusion

i?ﬁ%ﬁpﬁlgﬁlﬁﬁbﬁRF Q%Q%fh’ﬁeé’onhtﬂg lg’?‘oraag[‘e]('.jdevu(::)eopsﬁ’]e gtlgrragg %!avrl]cge may also,

according to certain embodiments, comprise visual recognition parts. The different wells may

U‘l

for instance, be numbered and marked through the engraving of numbers and letters onto the
30 sample plate or through application of a printing process. Optionally, at least one side of the

sample plate may have a barcode attached or engraved on its surface. The iid of the storage
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sol enoi ds, frustroconical closures, bayonets, pinch

.closures, clasps, and the like, or other closure

nmeans. The sanple plate and the |lid of the storage

unit thus, in preferred enbodi ment, contain nmagnets

that may be in the formof a magnetic sheet or in the
formof small nmagnets 15 |l ocated within the sarrple

pl @évceany HavdlarDired REWStAMN

attraction between the sg%% ag@%gﬁeénsa%gmfn?%l@ agd{iiognie upper
endGR° Pidnsald ey Ashdate i}ibﬁrcogeadupmﬁtntqhiaa st @EAGRhPLA R plate. Dual

butarBincSho I asy of opening, or
tw St r?g orwszéerft%?&ﬂqﬁe 'der?'f'{)g %&ﬁpﬁ"’é"%?'é‘?%‘”wﬁ@ﬁ far the abifodlatlon of

i stf@pemsdplafémd W&gﬂENLﬂlp@RBSM SalBY mRRod
er .devices to the storage gnlt tha?p[ %‘Fr@oo:iﬂg sﬁﬁs A8 rovice o

p r Secgrété PRY'BF™ Bl BFeoge etihespistestificationidath etorap@ del@pOSichh & tetached

m&@nggggaorsirgr\,@gqm;égaatb The 20 magnetic attraction of

the storage unit nay i)e used to attach the storage

device to additi onal devi ces bel ow the unit. The

rrag,ga%: s | the connecti ng nechani sm of the basic
Fevices or units. The storage- device
preferably Cf(hg]afyl s&ﬁé‘ge QbvideBASE 2 @ﬂgatl%;rggfqge! gt(')r(a:g?et clje(?nrc];e S‘Q 9escrlbed in

dat a stora%@ such as a ra
tr Qﬁé’ﬁ'@?ﬂ?@r \doptaing freatq@Fnatrrgthatedied for USLasads dr@%to?ag@fmaﬁqx material

10" agicP as BR n&qlﬁﬁé&qg}g op%eohk?énla{gaatl on interface between

t he biol ogi ca H&%isliga powglert fillsa filter paper, absorbent
c om&slere rotionploairiith esbiyeyed @ MerHRS& T érgedqgo h'%fU%,ngla ng?nx rf‘atenal that

od|| ments contenpl ate i ncl usion
R YT RictSRTHRtas s Gpscrieg heredy @g@ng}m steragé' biea Eﬁbl&f @08 mple or a

denidisalMBbieRbiS Queh ACHQN certain enmbodi ments,
conpr | se visual T ecogﬁl ??tg%n'%grt P09 BadlRries Gpllsniruzes. | ehemical

nespmPoYngy (Whatseranatuesly :bleurnmg‘d@ eFtiBcaigRbIREKS L i HQX ngAt fl%%ments

1oer@§cﬁ1\6&l@:ﬁid§r8%¥??£ 5S.and | gtters onto the 30 sanple

e or t BBCORS FBRIrates %F”ﬁ'i“icr‘PcNAn@CBmomecss cloned DNA,

ancptemlm\y\ rﬁherdaieast:hesarn@ls& #hes8fanti NG
have a barcode attached or eng?r aved gtﬁé%ﬁgoogrﬂg t geenve o the

THEMPE BfseivAton b3 siagle. londtetie virvcstorageyof e ic@Nsa#pRa of Blological

WhdtdrRR 9 hE Sk ny kind. In addition,

the u ppg‘}g sufrff ggévﬁ o¥ ﬁéé?‘”a ik ] S PIgs Pemaietiskraroldesed onto

duplshiehlei rngtmt hrextegalr SlKOﬁieasOﬂwoiehees%ﬁtmal Rerdd, ath&uderuQ dissplvable (or
or the unique identification of the

20 bq%ﬁg%%lb% gl’“aﬁ'ét”ﬁel”a‘l AFRYYiPdy theneresest invdntian wrovidss detum for stable,

W

[ew}

Sacb‘l‘{gltempdlrg'zlfs@raga@f biBBgitd d ! Ehads and/ or
mul t i g{l e barcodi ngI St esanr]r%}\%}J %Jtr%bll ﬁmdog LR 9o temperatures

et AabPisHy Phr2Eade oo et atunetn of degiabiy SaabbrdiHiGRYsRal piant from

St94 v, ohes detached, damaged or
oth e@?mgééei%l}%?g%td %éﬁq’rh” © 6‘9 Hipfecfiate Arogssing MEtwdeland systems

stdescalel hdmin. ce 1s an application of the storage device
s as described in this invention, which contains
treated nat I"iPEHeE @Mpedimensy thalsmples e dtlr $torsgeOdesRGE sample loading

TTBJs[llltsXm'EW §5r¥a§’é for example, whereby a liquid sample is absorbed by, adsorbed to or

otherwise entrapped by the matrix material such that after loading no free liquid is readily
discernible in or on, or easily dislodged from, the matrix material, and which may in certain other
embodiments be a dissolvable matrix material or a dissociable matrix material that may be dried

berore, auring, or after being contacied with the sample to provide dry storage. Related
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10 such as but not I[imted - to sponge-like material,

silica, silica powder, silica filter paper, absorbent
powder, cotton, wool, linen, polyester or filter

paper, and also including a matrix material that

di ssol ves or dissociates as described herein, for

| ong-term storage of a biological sanple or a

bi plepgbCahboamieats ik invellthe &3 P WmiOhorhdoBeligd L9 blood,
bacteria, cells, viruses, chemcn.gJIqe ‘E&%g%ﬂ%ﬁésgﬁﬁ@FHEWﬂ”ma
nafUFRaPs §meEE MErrH ghioh is aprableiof irakloragp iathie@tth, saRb@ S Blological

DNAyate A S AQ0E 5 oligonucl eotides, peptides,
fl ugreogerlflpc géjﬁdsg%aﬁ% iosr,exam n%rﬁl{@m |, CPTREHEGHIR t 8, certain related

Cl emeainigNg,a drpingéted May b MormbdNe ERdcSIoMinCH G : -
These and related enbodi ments derive f s ?ﬁ]esgﬁllpl% onto the matrix
SUPBPP% ' éj NoHSBIS S et RIh Bt ais gryiny. edryimoatgpldveaiedneepyrature or by the
st ghAGRHG ofdRLQRAhGA e biological mterials
may be effected w tﬁéou‘%&r;ggjh ?fg{e%% at ﬁ"%’ﬁq‘%ﬂ%ﬁm@iﬁ'élﬁ“at@”&” to reduced
sapfplosiety presber (eal. SyahigzaigradedineniRuurd diHgl ABhSR) or 1o a gentie
may, rv‘;séear%act)f%rci al t.gluch as those descri bed herein,
i nclading & ‘Qirsd8Fyabiuen poritramsn dThesgepiab pre prefeadblyi siored dry under
Mat@kitichs thafeaiize e Ghdple 1B §5 kel tJ QR Brovides .
devi ces for stable, ?)r'lg-tI erm dr%/teg?%e‘f%ﬁé Wg? gtat'sncags'gn'f‘ca“ce)
109 B39RgpioaIor wﬁ?ﬂa@&‘s CWiQ?b?TwaliCiaerMﬁibatiaﬂ’gﬂ tedampR@BAurs, according to
t egpeLat . typi ca 20-27C but varying as a
funct i on g’ﬁ %Sgoagrag%ﬁ%}r,‘x@“ eeanfgﬂﬁé/%f%e TARPS Reino ssregrand firabwil in-any
abegtt beSanli@Ciottionsa baig skiBn32CGhieflariSE 1N the sanple
data processing nmet hods and systens described herein.
25 In pref ereggn é%%?%rﬁf@“qemmp@&iphmwtmm Yor storing biological
.St REEGE ¥ EpNAS PRLEy IR@di results in dr o .
st or age,(&?’or exanpl e, vagj?‘ébd}g\afrf mqeﬁ*sd%yérrﬁi'gé}‘/ﬁ":?"“desv proteins,
Toabessiidseditpyogesid sopdrmdest @elor vingkd)efhense EMpb@RPE6 P¥n 2 matrix
th [ erial .such that after |oading no free
| %ﬁep s??(? g%%u”ﬁ" §“al %?Sg'éeesr%pﬁﬁc’é'ateﬁ Nt SRt tesf allows gnyplete recovery
di ol soblgedal fré@ary (@, @8vEd Y%r BRLES Bl e Lch_may. | :
certain other embodiments be a di $Sol v’g%%%gﬁya?trlle%t ' percent
mal &F ipéﬁfe’??}y al leg@pty e petcami réorﬁﬂtefqrat)'ymﬁteeﬂi83|peffchﬁ,tanmﬁ)¢icﬁlﬁ in more
dr br&rerred0cRfaiBis SULLN G- ter being contacted wth
the sanple to provi (ééég?gyroy&g?eg{; A48 PRAFERC ! lepst 90 percent, more
20pr re¢fenaple dt lezely Stlipereert, sstil b fretoradly GrebtBethaS €7 98 oS 8T &nt) of the
st oL.age (#e%ldtgre? AS descri bed herein that conprise a
matri X met er Al avh RIS rEyiaianer ethergplyens teseratifetionfo te sample.
bi mr eginpR| a GisddRbife RbtriRdmbBY ) QBLEAYf bei Ligdy oM, L hoyt
refrigeration, for exaﬁp)lb e, gt anb?'g%%@%{bg%er%m QAL solvent that
t STTPEF 8Y'ES8.bapay codie rapRertieebidbenatriemitenti BRV: §f the SHnbicN@pending

St & Rnd B forned to effect |oading of the sanple
onto t he'cﬁgrt r?%ﬁc’dg'o% S8 PEPIOYSS A 7\R BIBFTRRS perfmisy recovery of one or

25 examplcesityy aivcudr i AGcioAVIrOBARS @1 RY 3l TP AL ooty
org, b% the wvolatilization of solvent through éexposure '
of 't gy,saéﬁﬁptgeq yampee e ek meterial miay| dissocisteducetlent and may, but

atiEBS R et s RS SIbiIR el By I hilization or other
vacuum dr yi ng ﬁést%hold)e or g}tgataayéé%ﬁrts\o'é’ SUPREBRIRY PUGIn 955 sap. sturry,
c Gifigatar the ékegaay bewbtaineds nit rogen. The sanples are

r ef er abl t or ed under
_p y Fﬁ certain ofdt!:\é/se ana related embodiments, the first solvent which is usaed to

(4]

30 introduce the matrix material and/or the biological sample to the biological sample storage

device prior to a drying step for dry sample storage may be the same as the second solvent that
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~conditions that stabilize the sanple, i.e., little or

no detectable (e.g., with statistical significance) 10
degradati on or undesirable chenical or physical

nodi fication of the sanple occurs, according to

criteria that will vary as a factor of the nature of

the sanple being stored and that will in any event be

f ang dubsdqudr@y LHASEN ant art.

Certain embodi ment y;@ééé g%lygrg{ec teﬁ%%éﬂél% ns U%’ﬁﬁm‘h&dﬁ‘ﬁo@amp'e’ma“ ix

f orcoBRiEHIPh gnbiinobtbei watiodimesit end sdcofd) MR BaPNAGITBLASTHNHine frst
gonucleotldes pr ot ei ns,

?gl%ﬁ'ée% e °ﬂ%?%t6%ﬁf°éve§UB sYeRkEs or cisgpdiaing he matsiematerial andior

chmmmig:ca@am@uwme kiR 0 thedd Bm AR With he G d
material that dissolves or dissociates ?%Ogétail% Seg ff)rexamp'e’ on

%h g{xysgpqh@wgaléwlﬁ ¢ thegretigwarymatr maerasdrantinplb bsiREQEEMd on the

e ast rcent referably at
I( . ;g%ctugg %giégtgﬁlt Dqueﬂtes L lofactrvéﬁ? t A d?sgg§¥ retpiped dalrmg dry storage

pepnbnbseamo eecmsaﬁmnameuas oh 8Mstiads RES. BBty
tygica more preferred enbodi mss%te% at Ba' 'ﬁgq”t%%ther storage

per %"é‘:r‘?tm?}/‘?ﬂ%’i’g’eorpllqé‘fj dragny c@tfP s seied0eper (Selmn,ts moy 8e 28ected, for

pr @ker@bbitedion iRash ef erabl y
gr eat er t han B} Qgegfpogg&pgg%gﬁ ;‘ L%PP ﬁcea%‘% £ etjing the’ system of

1°s,aﬁﬁ‘lal§“ fealclpioall 998f Liabigs bﬂyldmaw @8 alsb SapEh oo O Héno@BJkle Solvents,
k,\é/g E&gopst it tg on, of the sanple. For exanple,
dis il xu ey 'hENC AFEBNRES dited dierrin) sericoing ita endnch for

| nexanpel vaklnas 5 6PY ealte 4iab2, tGaH
the pr oper t i es of the matrix mf%%ﬁ%l@&é{%ge??o g?ﬁé’pa”"' asSPp

s alfifecoidbiféndiieteds der @qﬁ@mpagtthﬂz GPRvanebhedehadwabai flultraviolet

e d i-n ermts recovery of one
o?p%%ﬁr?%ﬁ gtgdedm rtgedngwlﬁg em @V"ﬂf‘?{ﬁ'i‘?(l FridpProgripdyarsnes probe/

5of hqnhmrog@rpp# BQV@QE@ des@ibed @l@taﬁ‘éﬂet QCEQ%B té’o)vents §’tl'miés%oj é/PP values
as mﬁin{%er e Ljr%xsa le, the matrix material nay dissociate
[ n a solv EAitel CﬁggoneBthplverﬁ%groesﬁ;@Vem Fexdoeseof fwd, thyee, four or more

s Obdahisi fzedaave&uﬁ& dilRlecle 0 SB&TSI QMR Cﬁt%apig{}mgl 9%&9 bgged on the

colloid, gel, sap, slurry, syrup, or
obtHPHRProReriet. 6F & apmicur ridrasmatentt carebateady RO RN Sse having

t hgdi sdto 30 introduce the
rna\%Fn Fliﬁfr@tmé?% %fng'ﬁogﬁfghge inﬁantéls‘é?sé‘@ﬁ cal sanple to the

20bi ol ogi cal %mmdiveg Btroh-ageng t@l@cw @ sbi9dbid & d%s&fa%L "Whtrix material
st e%h&'orf dr npl e stor ag1 be the sane as
sel e“§8fev f p‘{"}‘f‘é&’ Strygurp aéLPdé@rq\usm fIﬂ?fFIXJS:EBdteE @ three dimensional

hyghaad @nictl 8RR bRIoGical k@S or resuyspend the ,
dri ed salcr;rpl e/ matr |sl§a Conbi ﬁé@%%ﬁlog'ca! &R’ taﬁé‘?c'ate with the matrix.

enﬁ@cﬁ'%m@ qr hlesoslewa matris olteas tmaydy uhe t&iinfréd@EeeﬂibnEnE& Bents such
Ll S buﬁe s ”if’? %otr sel ection of a suitab
so vent YRR R A §§‘?5’c‘?'é‘ﬂqsﬁ‘gflq"h@'mattfree)(condltnons The

25 et atbo ana(dé cwé adfubtteRl P bQGhE BlherS
to those familiar with t he rel e\?a%t‘g#'ae?etr%ég%'a]a' ?QS’PQ and storage

ex(gﬁfﬂloéls A ngaqungrm@wh ene addralipr o pﬂeuettatﬂe inBicatbrd &s provided herein,

pagubih cldl apd sanpl e bei ng used, and
on t hce:éé g%i?r%%e&rg S{torﬁc? f ?{afm"gﬁeﬁp&dtc?t% (dn ggertain  preferred

b|t spzpotiiments yhe tiaaik rﬁu’teladeﬁmzﬁ'@@ YoljvRbiakime) (‘W!i\ 9l able matrix
St or a%F
mater

30 According to. certain other embodiments, the dissolvable or dissociable matrix

material may be any suitable material having the compatible characteristics for storing a
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and subsequent reconstitution, as well as on other
factors (e.g.; conpatibility with other storage
device materials, or liquid handling equipnent,
safety, etc.). Solvents may be sel ected, for

i nstance, based on the sol vent polarlty/

pol arizability (SPP) scal e val ue u3|ng t he systenmof

10 %U%" e(tT tﬁ;l I € 9 o
al go Cat Z’F’Sn fgl| %angEb'g{d% f’t‘l” h%OTaAg}a?Oﬂy pr’ﬁ\%\gﬁéhthe desired

(Egtrl)cmraAﬁm‘/@\/\iumJMal proNéftlesaBdld rcﬁfalettaﬂsG@Sm@ud]r@dtne ability to dry in a
exanpl e, water has

th ccor

%ﬁgesaah Qrnisea Batggglthxrt B Jéﬂétlcﬁs gp/';h qpatpeu @olgglca@ m@EBLles of interest
andreZqubﬂécanﬁH @0 ShRudingas fie Qo488
determ ni ng the §PP L\l/géuedéofﬂaesg vent B/gtg@g)gﬁa] b%ﬁer) compatibility
ul f4rtheriinsiuding aﬁéggtwrtcehqafngsqbfedtqneesuspended subsequent to dry storage in a

2 rahhe (S U
2-f N m?g@&% ro tﬁ!u%{)'gﬂe pr g e? TE° WEhIdY BIorsobiplpaigragrévities of

be&‘lteﬁdea;dhrel Legie( @aﬁlﬁdnalrhoeillm&ing exahiPR3)of a %tr&%&;al"ﬂqét%lssowes or
desi red SPP val ues (whether as pure single-conponent

sof VPREES o 8ssUENy dstude salvsthelensfalicoln, ageiase e pol§-Burnylatetamide,
Cocy eyPRBING, coaleaORVERe) ToliuRhidl S8R Ry cossinkes
1030poa1d¢rm¢q }pokylrtwgtp@qrylat}es?acﬁon amapaftthels Q. bﬁmykﬁi%f bl;( Zbﬁ!li Q/hb@'tms 1156;
ca adi ntifie ose havin amliarity
W&%hee‘?aa?t ZX?# 3’?98’\?/"8’1” 5ﬁe Ffebahroan s %%SQ#L@! 820). polyactide,
Acmeﬁddﬂgrygﬂ 8eDcddOmdr] atokhgktiRRREY d e ar
di ssoci abl @ matrix Wgt e{i%a v Ry T &lgfeer %%@%ge%pna% Rlroxypropy
poM§irrelidese aretate sudeipete 493@ ftfmmerngseo rﬁa)tenaex249c1rseat Bfhgdr, 1993
thres | i ol ogi ca
mat er llﬂgél eggﬁtﬁ%@a%l 5’?}038?7(:% pa"" ﬁ%fa!@ p(”Beoz? §dc f‘%ﬁ“{é"’vﬁ 9!, glucuronic
15t hgcnqme p; Xirn-SHine di &SOEWbthDeﬂb@Si@éy abl embpd Hoéay 72:69-88),
ia ndg%/ 8 used to introduce stabilizing agents
Sufer g%mg AR FEF A ferain dhg-dFaie etial( @0 | it .. Bioctem
dr cedser 3subst aatibakl ¥ Sy ety | ngdi
25 matrix also al I\ovvs the ad ?ﬁhstdrerg%% Fg? gHtElénnrch W@r 72:12-24)
paliRaereetsr o oWiegrpickanfedtyndwai wg abn @0t oraegesci. comit t i6)8%0-76), a
an Qhe. or of detectable
RSB B i ol erifudons (i semernoe: Bagere g Do

20i ndargas cm}nzsaamgd/m dB0dgeh W @olldyeh GREMRES inbiDdiGEBERBnt membrane
reere enbodi ments the matrix material conprises

pof%)@qeﬂﬁfp“ﬁ?sdﬁﬁoP"iq@\%S‘ 2092 i C& SV BIPE22VARA i ¢).

material . 3Queeekdidd ikRaGEer; Qhiogmpodi men

the di ssol vabl e or di slsnoc?grg "ﬁeﬁjrcrjgtcg%?(osmons A pflrm'hﬂﬁ}e%'gn e.g.

anyithssiptistdsl ggnmare:mrahtlvhaa/ emgpirbi@iaodpRd, i 2l @il be know to the skilied

ch ls%(r:i)t()errl dc or. stori neﬁ a 19 particular type of

bi of 041 €& ﬁ%f"@”? 'R o A %‘i‘abﬂerP&fa"é‘?@f natf dreetyrélatgs to a condition,
25pr;a6@es/e§atﬁvm§ GHRGd6E dactS4tbh! C indbRbn, 2RGHQE, f YNGLion

properties, said char acteristics 1 ne %i'%n H)?%e 'Caks)?lfcnir? state,

t OCOGFV"WaFP”adeWﬁ% ror pihat acfiGty res flactivag ror XtruMut'dn khenb&&n a biological

in t h th ol o cal nol ecul es of

i ngag{rpgsatnagdzr}ggguaémgrgs%netdet% glteredde g (IRHdRaiPHEpolytic and/or nucleolytic),

appswpﬂotyatr@etaimhcved'aatabéle GindinBj Qlat@lgﬂlccaénowkf Q;Baformatlonal or other

cﬁemlcal or b}gphysmal activity in the biological sample, and also lncludlng interactions
30 between intermediates that may be formed as the result of such activities, including

metabolites, catabolites, substrates, precursors, cofactors and the like.
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5 further including an ability to be redissolved or
resuspended subsequent to dry storage in a manner
whereby the matri x nol ecul es do not interfere with one
or nore biological activities of interest in the
sanple. Additional non-limting exanples of a matrix
mat eri al that dissolves or dissociates in a solvent

i ncl ude pol yeuwhylgnpe @b
po| o o nyI acet amde é(épbO bi/e\}@céfogsyarr? (lg) owa 6%89 art and can be selected

polfdy mmwrh'yltfmmea&nwsclomlqapipemoheﬁr&i 10%théie ,deﬁe%mrﬁ%& BL Yarticutar

| .am de, _pol ynet hacryl ate
na%%rtgh%tgyog(parame% [Sé%énaétboé)f Interést {93 Payfig PQ@Q'S‘L@[S@“DIGS in particular

M satied btoage aﬂ; licatid0 NdMBiE KinERk
2003 C&EN 81: plca' n@{il act Ind%r@ é?fdégé’tq? 55%8?%3@ F9 88! detocted by

SCoﬁl&h)ﬂﬁ@Ftabl?lmF@%)? hggqat?qtnam ef bepaksme fof or&aerrhdFHbe an amine, an

pe L QXY AT hyl cel | ul gse acetate
et o2 R DL VT S0 = U571 (il 890 S mmunogiobin, o

Lanl@essa,ccf[bS@Sa n&denelaa‘a Sa b8l@abtidResn e&gmggcﬁé@,ma,%ﬂq% Nreactive
sulfate gr ot eogl ycan, hyal uronic acid, glucuronic

acPHOTEPGes: RiMPHE '8af RaNaek &1 a CYR00x aBihpdphatb)esklenitrs, a protease, a

N tt:ac} menaI hegzar?g@%}a% 3 ggcog se, antjga mléroglaléogtlargm@tt aag others

102004 Int. J.ExBnoehefre brdgelrbndsi @fl dete”c&bib(}ﬂ&leat?@\(nk&}émstcolonmetnc

; 4 rth Defects Res. C. Enbryo Today
rniﬁa%%%) wt ?‘a’bPSns@gftF?] for espgeific W’é‘?sfblae%de@alteynm\/Mg!and 2002

et Haxidbook26X0Buckedobt! Préfds - and 1REBL A @I’OO?I(ZT@ 9 Nm') E

Etl de/ wat er - sol ubl e pol ynmeric nodifier conj ﬂgg'to'gcu'ar Probes,
“{fene. PRyrardane 1899 4iMaler. Z082.. @A259-Dradgin20SITREGR! D04 Tetrahedron

3 , | f t
: E](? 1 Jl?ﬁ’g%g% gg{?r@g{ § %leatg\gang 853 %I é%g%?sﬁe‘{); 19 fglgg L?@re@ory Products

15Or Cadgag, 8001aiuka, NIRRBRked, Vdehdd %a Lifb Bemb Rt Rg&rcgggtllo%éz)oo Sigma,

O Qe ndi cators include conpositions
pe%kﬁ‘%u'sﬁ&?g ‘%ﬁgtak"@ Ingicator mayhg adiugrescgttjindigatos |agmrfes®anmﬁcator a

[ obratgnssdoft iddloaRPRY QRGN 0] know t o
the skilled artisan) or simlar geetazirerrhzyrr?aeta% Stisge o gy enzyme,

deteE%H Eansisr arptecde. erhant afiiniydetd.y In leAti Profdre@ embodiments- the

Cofuls (AR ] I nduction, activation,
i n‘%?ébHo 'lggTr? a3 rmﬁ'l at ﬁ%ﬂ rPore L}mﬁ%’/@‘ Sy Rromige. s RVA polymerase, a

20cornstacmnmatdomnsjea@be@rgadaau;tﬁmoroénz@ﬁqb%Eedaé‘sté M é’t.o%uclease such as a
fu ctional or structural change in a blologlca
saitpl €, 4T Pl MBelictiprbendpiyelepesy qobaliahosdeth renayreaidicstor that

(1 drehdadlirrbel HMeOJo%PWEA waBN/ L AYUS | 6! %ta? ﬁé R@&P%{tht dve (Aldrich

respiratory, netabolic, catabolic,
al Phegticel prg, 8f@9n¢ﬁmm¢teasaalbstrm ot her . bi ochem cal or

bi ophysi cal 28 n the biol ogi cal sanple, and
al so i ncl udi ndg elc‘ﬁk’ 8?‘/”&5?‘%%6@@ HEROfiEeR's imey spmesise atpelsnucieotide

251 hatymemye 8@i/dr @rsiRBieatgdni@eoti€s Bliler 8f b GLiviLies,
i ncl uding netabolites, catabol it es, c;érg{afbséjL 128 e employed as an

pl‘"édéqﬁfoé SFsin <eaia cthsr smapdimetie dsi kmpoﬂéhtsAofV\btd@ hbaléllceéc)&s based
of peiRkiRfe 80hEd r K o the art and can

be pge lect gg For ol EO%% %sdsrgeﬁtao ‘{gﬁc\é\{gﬁ#r@é%%t PQymerasey dnsuging DNA

C POOSTiates camg Fﬂ‘lﬁdpﬂﬁ'ﬁ%@@ udepiein Befid=RRe tvh'ﬁcé?érntérrﬁ)% ifbnts of the

present invention include, but are not limited to, Thermus thermophilus (Tth) DNA polymerase

30  Thermus aquaticus (Taq) DNA polymerase, Thermologa neopolitana (Tne) DNA polymerase,

Thermotoga maritima (Tma) DNA poiymerase, Thermococcus litoralis (Th or VENT™) DNA

21



paraneter or paraneters that nay be of interest for
particul ar biol ogical sanples in particular sanple
storage applications. Non-limting exanpl es of
paranmeters that may be detected by 5 such detectable
i ndicators include detection of the presence of one or
nore of an ami ne, an al cohol, an al dehyde, water, a
t hpatymerase s Byrbdode@ss faridsiid rnfd)eDN/@\bb@l,lng i sedR. .
| obulin. an ol igosacchari de. "2 nucl glNi a2\ Polymerase,
pO ‘K;E)Cé)g F&/gosuéﬁw@m 'ymﬁfaéﬁtﬂﬁ%@l Sbr athermowv/m (ﬂB,st) &NA polymerase,
I eB&diiiuY SaidoPifil g )
-, a cyani de@gﬁgﬁosp aetragen?wﬂg%suﬁﬁdo‘%' BTt %%‘%QNA@O'W“’“YESG,
nudleerepésma akiiapaie, (Tac) PNO SpRGEasE Thetmg HeOSiTAIRSS DNQ 'E,Qlymeraso

a [ ant, and others. 10 Exanpl es of
®or gAae? ‘?SarﬁLﬁ’S’ o(? th%’B’P@raﬁﬁleéﬁf”HF sbf€¢kr@04!fudDM§AZYME TM) DNA

cobmyme%é I MethanbSedleidh @eth) LBQ‘& h l eC
specifi G purposes are desori bepd%?')ré (ﬂg]) 13')‘ﬁanpd" ymﬁ@ﬁ? ‘mycobacterium
m%%@@'xm%fﬁseﬁ'\@ér Migele rind Prutdoes aan d/al-'mﬁeeaﬁcc ReVe@®MYGleisor.  RNA
Ed Mb ene, ; in Mohr,
19%Hi 3] el\%suer‘l%eg and EBQE%@“E@%ZV’"”?’W any Seiivetives thegglof may also
20@41s3edib Baioeidncr:enmth%.uriblﬂtﬁﬁ 11138; and in U S. Patent
No. 6, 323,039. (See also, e.g., Fluka Laboratory
Products 15 @é’f‘ﬁ’la%ﬁj ”S%OPC‘MFWQ‘B will thevirwireien ma) be afenzyme that
Si h Catal o 2000, Si
e B 8 PR EAL i & s B g b vaban i tre 5 10 3
f | dreeties c@ntnuplﬁmagamolpmer&eb Wm(ﬂﬁ&ﬁ@%sénﬂ ﬁb&ﬂ&?&ay Be mesophlhc or
pr}gegp]op q“gsa% rg}_e |rnfglr E‘at or, a radionmetric indicator
an €nz prgerg %glefr%ﬂp@'"bfprﬁfﬁ”%@mhmc [2iwA Eﬂweg%ms include
tan@lNe\r pwﬁ&‘@d& &5 ONAapbiyiddsBi i) rta
preferred embodi nents t y?ffdest ectegé\?gﬁa}gm it 2@5 p?{wrﬁé DNA
15 rP@'VWPfaFFo'#'@nWe;ﬂkﬁe ritseferreddhermbdtabti DA hﬂ@rmréies that ENAe used in the

POhaHARE 86 ction_endonucl ease a
restricti tﬁ% '”2%@8?7@93%2?“%”% TF"@S'? P uU't i 5n St If'é%it&%‘t MEAA™ an

aPEEPVENT 8- DNar potyegtseac encsp@siitd, iverish@3he BEhLRDs thereof (4.S. Pat. No
(a noi sture indicato '

cobalt chloride

thr%%eq%g%g é L e SPBP el SoP rNavhass. 168t 6. Pa. NDI’&SEIIISZU.OS Pat.

PiNek s aheass 0.8 ) Rat R € BArds." 5

and a fl uor ogenal C protease %S%gtN%Qlfé% 125‘&;(9%@{ 3‘81%347 342, US.
20§ rf’g é“at%frz;ﬁ; é%@ggp‘ﬁ;fmm/mm S/\(/jc?awmmatkrﬁg V& M., Gene 112:20-

pq;{gé se and/or a suitable

oli éoncheo)Jtel %al ?}t?hee%ng‘?pé}bﬁ@ “28f (\RR?)cHameryetsb, Nucl. Acids Res.

-erpl1o)yeaes-azs041994)).ndi cator or, in certain other

enbodi nent SO as conponents of ot her nucleic

aci rgsq;aaed e ApteLae ddisaters foresec onposint erlfntngm&ntd contemplated

MRERPGHRILEE Sk ses (including DNA

poI mer ases elltlr}';b&% rl?@&;‘é rraé]F gog}éegq ecﬁ fdeg””PW%‘&’t%“rfﬁfaeﬁ@éprotelns

25 wi étsh Slerviatascusrdosis rmmlrSA qfrotélh@ orfJtRs @B teck YN L ﬂﬁ‘ biofin, other
ut are not limted to, Thernus therno

( %aﬁy Wbm%ﬂl ARINiELECersEs of fef ﬁﬂ@‘,o%‘aﬁﬂ’[ higgtics( é’rgjqbae II[DIE;IA For such
p@h'yWBﬁQWOIOJQ@ rrHé?Jeﬁ’tQ @ornﬁﬁ%gmn{eﬁr@qﬁﬁa(sm)em%m SHS'] 9%,1‘ tag% Iabeled

¥mer ase, Thernotoga maritim
Tﬁ@ RIS b3tns| meohecirerarett THoiudiog, f/BREIR, oMbl with radionuclides.

with fluorophares, with affinity tags, with biotin or

10

biotin mimetic sequences or those prepared
30  as antibody-enzyme conjugates (see, e.g., Weir, D.M., Handbo.ok of Experimentél Immunology

1986, Biackwell Scientific, Bosion; Scouten, W.H., Methods in Enzymology 135:30-65, 1987:
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pol ymerase, Pyrococcus furiosus (Pfu) DNA pol ynerase,

DEEPVENTTM DNA pol ynerase, Pyrococcus woosii (Pwo)

DNA pol ynerase, Bacillus sterothernmophilus (Bst) DNA

pol ymerase, Bacillus cal dophilus (Bca) DNA

pol ynerase, Sul fol obus aci docal darius (Sac) DNA

pol ynerase, Thernopl asma aci dophilum (Tac) DNA

poHyrrmr asieLand heitbbtsesf hanasralonf MbidP )colNAHROH

% s ruber Tru) DNA pol ymararic,e Ther r?u%) érocg%m’atos‘ 1988;

| R\%{? Fg" ESP\CI’AOf Hearspaet Zsabes weftmm@amcmbwmm Ed., Molecular

t heroﬁévsatﬁue&rr ORIH. My

mycobact er | um CSwaf)ol yIer ?s\gge'%%%'ycea inciplgsqand Practice, 1987,

nuﬁ@(ﬁ*ﬂgr-Vedm NYaHemmnsonaGd. desll, Vaknbyiesd Mhﬁﬁﬁgg%and RMhniques, 1992
5pokgaqg uch vas T3, T5 and SP6 and nutan

varrants Efﬁsd Wali Va2 s 1PRer BBEcngl65425end rb@relmseescb:temruerem)
accor dance Wirk histdh@bik B 88¢cRBie) &Qr.{r%%%%p& R9% ot gi,ntamers for

accordance with the invention m
caPio8g/ tRepies dorexpmelk. dy conasitioly a'cﬂdemslteeing & ORIR mteRA Haf dissoives

ac caIIy to di rection.
g&ﬁsﬁg‘{%sgﬁ g%?l\;@fx e k‘@ yLPg é‘i‘i“‘i'er}wet"ﬁ &f %ﬁ@@@ﬂewc& as described

i nkmmm Bor ;mcé)enm&epmd in&itri@ natehil) &5

1oPT ef%Eq?gilg thermophilic. Pr ef erred rfggg% &eregﬂlgfbes and plates

rpiaRc g aSPV'YHDPwepélpylm%yramr offiér rkdNals. The dissolvable

poI
DOk ¥iE®di mer ase, DNA 15
oyt 38 e b8Pl MOGPEL 58 rimdingar soma

qumt yemgprag@s(typuhaw wittely thi earigs ealvoLwd; fen aﬁgttéiﬁtdés%f 24°C, 25°C)
ntion in de Taq, Tne, Tma, Pfu,

St %}dfoefa T4y PRI y d'lt?ﬁ’pcﬁ'ﬁﬂ“re DEE’PVEN?ﬂTedWatmospherlo pressure

o e g0 g AR P B P R

154 %Or@f@eﬁ@assuqbﬁs.mtm‘?n @, @65 sdi8Be dbinG.gab@t by MBer drying means.

5, P 4,365 U.s Pat. No.

82015l S el Bk 3 et

5 @War@w@ aHUd@ﬁctam Ralort Ma. bden bR e

06200: WD 96/ 10640; “Barnes. WM gobegﬁgidi’g%gﬁe %gg"’ab'e’

(1 39"23"" BSEEE 'areadvtpesmewéwoiqw Samﬁlezmie—sﬁﬁe}i

(1993); Fl ammpgeh

22(15) : 3259- 3260 '("?éeé'i' it 8 befRed i g piatogicat pamptegpay aiso ve
20 ¢ pddegio e welky ?ratilbﬁselrrt@grdblmm it €t @opdeah @l inRLBIBIm (e.q., by

| a ent ch_as antibodies, |ectins
i %ﬁ%&i a{)%lclmﬁg &egeb’}pgr g\r Yitizithes Samnke ged e, matrix dissolved or

St@pm'dtmmew\%natm'ﬁﬂﬁg 1E BiBg Br thd bR LAk oot h
receptors), avidin, biotin, other gf})(‘rgaan %r@l radE] r{&”x el o

orP EEEh &E s8R HP% r'gle(gifssql\ﬁaélp magy ab@glth poeferfet BBbbdiSants, interfere
a%htdﬂ&hén’ngﬁ reagt%F)s %M:%hha@ﬁﬂiﬂc&: nmet hodol ogi es,

reagents for i|nmunometric neasu Sgeﬁ%r’ﬁa% “O‘SQFCT‘Fq‘éi@d to separate the
25 g umattrdkﬂow theabjebgiad! seamtei doiadd REh® hroc@&ink BSthe g@,y,,ebgr rinsignce, prior o

&anrg ioé Lf‘\dn\ﬂg for exanple, those | abeled
T ORASFig8igene 'trﬁaqi'P’ﬁo?Lt?bﬁéraé%‘YS i théfikgf itmd Wglis toatys sample

vvlstohagbldalide.n or biotin mnetic sequences or those
prepared 30 as anti body-enzyne conjugates (see, e.g.,
Veir, D. M, ThiapidisoorndtibnsEr per diemivaBik xRS B9 Yejusted such that

greater than at least 90 percent, preferably greater than 95 percent, more preferably greater

30 than 96, 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

23




01

10

15

1986, Bl ackwell|l Scientific, Boston; Scouten, WH.,

Met hods i n Enzynol ogy 135:30-65, 1987; 22 Harl ow and

Lane, Antibodies: A Laboratory Manual, Cold Spring

Har bor Laboratory, 1988; Haugland, 2002 Handbook of

Fl uorescent Probes and Research Products- Ninth Ed.,

Mol ecul ar  Probes, Eugene, OR, Scopes, R K., Protein
PLh1qI¢glcgla$anme- 'SH"B'WG‘!‘@ esonastivelr E&MSQ@’I'O“]'(Q%?'rehydratlon with water),
Sp “m ger - \éere (?g” Her manson, G T. et

BRne e I?ﬂof'vsh‘ife@é’r‘@th'!géé’ﬁﬁﬁ ﬁi@f@ﬁhe Smaporﬁamer and transfer it

Aqad£rrb&n&r @%fer NG sepl¥ic L
Bi ot echnol . 65: 225 and-ref e?g?ﬁ'géers & a"&l ?”ﬁ%r'@ﬁ‘?}'on eTRediments

di cegesPosisiols Pyide thegiseor@ds alvamatierof dimRyindife AR kd &FarbRyy aliquot
stagg,grgcg,,bc;%&ea a%eogiqgf or biol O%I cal sanples, for

A CASF R 67A Hf“§taé}°rqqgaraplﬁﬁttcr ipexassayad
mat eri al thaihe disschabies; o@EblE“nSa?:%ﬂn% sol '
to one or a plurality of sanpl & wel El% ge%arec}/g’ he sample

d P98 95€cedR @ ¢RanpR GuchHbat o or Poe weﬂﬁsdoaﬂam&,t lebfi@nie inhibitor that is a

d ¥ 3ReRo . dj |y adh t
C R R P sl o B b S ibiods i somagest ot may

p@ibyrpblgpyllmw pobryééh))él‘ eaRlizel m@H%Fﬁr prSREES;! o@leﬁmse &% ribute to the
reco %ﬁmﬁ bmalterlal is dried, which may by wa %
OYaryiq 5 [olopigRl smaple 8ﬁra%ded@g gﬁmﬂ)lq)lmtbabybleamat has substantlally

dﬂ%s@@&io@m&: ically within t
range 500 30C sﬁ{:}% ailgég;‘?g%g%&%ﬁ%dwﬁ@f %‘?ﬁ“”g Hﬁd’P'@P‘e with the

atsaaple sigEee Pevicst eAogordihay at &ﬂhaﬁwaﬂ@&l‘e‘atdﬁbﬁdlm@rﬂg4h@rb,0w§g:g]rsampl R
g@&égqe\ﬁgeno%pr eri g pressure g., partial or fu

vacuiam - andrer TRdLe séO%I"f"gmreﬂ’@@@m@?r@a?htlsruquaasgm such as

s (e astiidked tb) dneingeingdl Brnd/dk2n as suc

nitr ogen or ot her Sléﬁ tabl e ﬁ%tleﬁ% a%!égééﬂ%e %c%u%‘%rﬁsé'f’g bacterial or

d PP P i Inhibiniceqial entamiegsionof che yieng ,ancW\kHeCel'ﬁorEmyarme during

cmﬁg}b@{%r ying (e.g., with statistical significance,

al | substantially all detectable solvent has been

r ermved) orlnptartam adlatelt yinb@iimétetrdi iSsRby AR 8L a redycing agent, an
he

?O[m £ { X material is ready to accept t
bl 0 ?C%ﬁ &0 iy pEerd aglinage '@ibmro@pr@mham ®hibitok, a caspase

: I‘rﬁNbIdﬂeﬁ aRzydle iEait ell @ Bsn
p t giahzy@H: toV @Cke @r@ @ mh%lit&g%%g, ?nﬂsngﬂ) H‘EF'W&I? g5y cycle

20

30

al so be 20 added to the wells or tu
wiP R Rdirisksignalige inwiaitar |a§(d/q>rm nrotqajsle thhfodar NTR@e GmiliaPWith the art will be
he

S L K L sarrp e well wth-t
sanpl oA MRt Rl o) “atmaggséﬁla%%dqpﬁn@g on the

s bdtwre nt the blabcj;lmll\n;ahg)lntdh&trdrpyﬂtl&gar(Bfoaétlbl@ PinfelR0 é% Calbiochem®
nglt%r%%and the matrix material to procee “$né

ceBpgie™ (7084 (’f_lMPa%Psé'eﬁ%ﬁsr faxJotin €4). nfextr antinicrobial agents, see,

Dé@f BickeRiflg, € RDE RN kS r t h.bi ocheni cal
react i ongg such t hat C(J?JI) aéolﬁgﬁth%}ed QPYMRRS REtioyR Diseases, 26"

r ecqunr &t Groves\éizae. dt. @pt&‘% 925 Ameiidah cdde@of Bikiahico! 1ggé c;ggjj,amcs

;,ad”{?] grlementté) fugthg roceSS| ng of the sa e,

i NSt Ance? Y TS tF’F’é?“r‘?ﬁﬁ@‘éP @Fefbﬁf'%ﬁévmmls Block (Ed) 2001
rBm‘n’icbmN&Lllarﬁs&J@hWﬂlﬁnsa$’§@ﬁ§ipl’9§ Ar’?ﬁvcl'd {he vells of

the sanple storage devi ce. & fb}fg',eeinhggoﬁdl'%l GR¥IN gnd H. A,

t Hsheyalies Edsap 1988 ﬁ’rgssnﬁgcakﬁat@dj:lu Sriedblaub Adtdde of Disinfection,

Preservation and Sterilization, A.D. Russell et al., (Eds.), 1999, Blackwell Science, Malden, MA:
Antimicrobial/ anti-infective materials, S.P. Sawan et al., (Eds.), 2000 Technomic Pub. Co

Lancaster, PA; Deveiopment of novej antimicrobial agents: emerging strategies, K. Lohner
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greater than at |east 90 percent. preferably greater
than 95 percent, nore preferably greater 30 than. 96,
97, 98 or 99 percent of the biological activity (e.qg.,
enzymatic or affinity activity, or structural
integrity or other biological activity as described
herein and known to the art) of the 23 biological
sartpd.g 2003 WyeiondrainNREHPA cBAleY £y, bhmtion . o
(e. ?g,, rehydration with wat ery. e n?%%ﬂ%%'%)'ﬂtﬁstaﬁye’”fﬁ@fé’ﬁs diseases
t o (7 2Esor 1990 4Ppineatinplims & WilkienPhisdélpron t he st or age
cont ai ner ang sfer it to a reaction buffer in a
separate cont a%ehgﬁ.ef QPNENS 15 ORI R VBRH Pohee pgidiemualidemycin A
c or(Ressgron Biongtsyinermadnediecdriiemu nexpegt gd ANt f
elinnating the need to separately al i quot S@Eﬁogﬁ)ofhe protease
2alTBPU 3 Eee Hidh 1996176 Nalh Aresa§ont/SA @080, tLeeret &, 1999 J Amer.
St Whesl. SAMPHE1ES HuRieDE ASSRYSH v Jhe, dli ssal vabl ef
di ssoci abl e matrix ﬁay al é@xbjg VE?"e%a%&%y PRI erthoyangrate. sodium
st dreige devitee-Aha-chlommnthgitetdidC hNtdhBty-OR&NBforfER Rk | Jprotinin,
COEE%M&E@ISJH%&% o(g% inhibitor that is a biological
i nAi brtor”or SPSGRE HiseRPPYIfpPBhesshate. wher e such
i nhi bi tors imcdedéBeddfeiRGRBad A BY o fESILabLY be.
,included to preserve, stabilize. fBINCal ﬁ,d'sﬁc?‘éﬁbéd’fa“&'s that the
bt RErdF S¥MEHEFT dnudiecty aisechas 4 Geartmpamenniyer BROWiskE@ng the matrix and

bi Leal .St or,ag evi ce of a biol ogical
e Rt SRLRRE3 PERERRY 456 Al arBient et form may be

ac dependeyt arsacthvity rqlies@At s@hiapH! itlchResi-A __ .
contacting the sanple with the sanpl e as@qérggdg(?fa 8y Jge stability
AcCoPHY RGNS M2 MeLMe£PTFS Be efteamelydebierigitinamiam sersttr@s and the drying
bi o lgéieat: 2B L. rSI QN vice conprises at |east
one i nhi bi tor. #eggr rexngr%%ﬁ) gfaqg%m%t{'?r? S V5iE 3 stekifjens environment.

Bsuch as (buts ar‘$9tde$d'ins'|dtfecéirti)heaIkaaBlteé,ﬂfel«H'ﬂéls@Lceacﬁgél%folse, believed

ant.i L al. nt _capabl e of suppressing bacteria
or ¥°1°k53'?’[p %“ﬁ%tg?’l“gsg%@ﬁ'mt’ %pbumﬂﬁicﬁ'i SEMRPT teshi GerciadmBastri miadli 2000 Appl.

of Etvren. Werdbsl. 86t 2N1Rarshif£8 253093 BoYWriRg 1.5 o0gt &
storage. |n certain related aerrbodi@fgnt”g'%tg'hﬂgcﬁg%}%i B 42g9) was nor
el e A SR Rgndipento, surpart resbepy etenzygategiity indfbrotein following

anid, Qlofhobha) ' e .iphibitor, a phosphatase
i nhril‘/biofagr, a 3’%32%&%"%“%"1“%? “of &eé‘ai‘ﬁa FHPSHRE ¢ igPaRse an enzyme

205t deagestrisstcommiden hiihdat js oReld sibiivd Sbam: hBAPLILes proteins
a g.fleLen;rXé:sleetuzg inhibitor, a lipid signaling Inhi I'tof
and/ or- & pr ot e &UIPRHTH FIdiFons Ty e disadypitagepusibt ibngtdme storage of
ar firotaind bt dbienWepEra@fes Asifis G&;s readily . .
avai | abl e inhibitors That _ may ag{él]glgaellgé%r et FE I U g Rrcteria.
t hECATdRAPrewifbagtprée Hifiolioyg p dlogsalrspingic 8#ekd trhBe presence of irehalose

pagtiLGeu ' jvity of interest. See, e.g., -
Cg{tt;%%chgﬁ ?l;"%?%hhlstgria BroEiac YBoERUMN (O, of EvD microbe(s), and

25Bj weedirebie Bistobiaiccodi@hination GAhe sibied s J3 gs%g io\'%!id%gﬂglg ¥rstsa’ trehalase

se.eq. " eFt%,., Pi ckering, LK Ed. 2003 Re

of "B APy giferph hrmtica e cDestbas s, of 261ibs25 Validamycin is a
edichiteXR. fulgidte G2V kil L ...695-97.; Anerican
Acadeny orfl"éJl Padiatrics, n?%éé?“hrbgﬁggwqgc © enzymg (apjvity of trehalase.
suprengnend Bi didvsetbiren aGt erthd EzaMpledvaAdehycin A is able to stabilize
Prb%%%r yation Serz%nour S. Block (Ed.), 2001

ical matenial at antbient temperatures. In addition to the protective effect for long-term

30  storage of biological material, validamycin aiso protects the stored sample from contamination

from microorganisms.




Li ppi ncott WI I i.arrs & W kins, Philadel phia; _

Antimcrobial Inhibitors, A l. Laskin and H A

Lechevalier, (Eds.), 1988 CRC Press, Boca Raton, FL;

Principles and Practice of Disinfection, Preservation

and Sterilization, A D. Russell et al., (Eds.), 1999,

Bl ackwel I Sci ence, Mal den, MA; 30 Antim crobial/.

anti -i nf ect iaceoramdhe lob@irs emSbdinerpa¥e e & e LEDS. ),

2000 Technom c Pub. Co., Laﬁrg%st er, eP/X;eﬂt@veé(F)rgf)%’e%c’tmemp'ate a

of PR8I sagmie SArgecisyies thalgont sot imsle giimdpss e atoegh@Snt de sample

LOROES: of 2 Arik 5k Wnondham Norf ol k, UK, Conte,

J.E Manual ”oE g%ﬁ"iaélg)%ﬂﬁ i"a\'c% SR F'rﬁ}"?éj&f?q”&dgaycﬁxgréﬁye%‘dllde from the

( 9%ampEdve)l or BOBA maleti tenzedehc M| poly@prencSar it ki . p
5Phi | adel ﬁh' a. In certain enbodi ments the nh@gpio?yoe?tmpreaym view

be " YHEf I’{g% ETed%eng|qdm6§ Rlisplosed (Resireay diey Pel@etrcths inclusion of

| NtafdanBtih @@l vafil@hRein A Pre 1L, catalog no. _

V21020), the \Sr otnggge%%ai r?hfbgﬁtq %P olpgicay Sfrﬂ@% Stgiag%tf"?".’ces' certain

1998 Pprepedimels . coeadiateSchiereit/SAay0 HicRd9; ank€6neChbr @ore of frehalose

1998 OQYG ATEr gwen]_ pac, 121:1145; Buhler et at., 2001 '

3. PPSOING 5 2 FOVSEE - L SSPERE VA nRRadiming sitebrummalidamycin A, a

f | teaslbgdanhidNokrioNs 1l thERPeail=P LR IBL RYLKS . o

N-a-t osyl - Lys- chl or onet hyl ket one, tﬂﬁ%r 'o%’icbﬁ?%}]df.s @ surprising stabilizing
1Opheéfﬁ§)|"¥ﬁ§f' W§$s {11 PHAPRtion Witbrei diesotyable matrix in the biological sampie storage

di deSioRr QPY4 ra-phosphate. As described herein, an

ado(laeld édvaﬁ%‘gééeg %{Q{?hzﬂ%ﬁ‘%‘%'wgbﬂ% HPPRgHYy foxthe sise Hligeloged gherein of

10validaoyeiy eloco MtaitiRedissoRabId entx! 86l ¥mMSEHeds Qhaé have activity as

re tion chanber after dissolving the matrix an
re &dtf’ ROT FHBYS ¢veNaRse Evey b usefthieinglucrdiin e ylompeldevices, as inhibitors
acd ia¥ iabidftved 1P tnihiSmdithial LAl 9, Qr {0 Ay be . dependent
on activity requirenents s%q%éhepﬁm%%al”fj“d'”g ndtoral disaccharides,
15 coneehtrs §al asnasc oiaot ar Earba-?n{gﬁrssfafﬂld}r: btgyrl inIQBittoFms@%ators of
Prihgids , cases be extrenely labile at
hi gher tel:ﬂ%%dr'daop 'uv?agog% AUPPREES N AN g5t achreipeortsriain embodiments

ardisiclessd heezing in, that XOMtectCIND BhaEM 6 LHEES provi.de
a stabjlizing environment. 15 Asog?és/rg desrc{qiq ng?:‘ thagtrere'a:&ircfr other

i YReRE BXARPfISE, the presence of trehal ose, believed

to contribubget RodieiStabilization of biol ogical o

sanpl es (e.g. ~ Garci gﬁd%@g%§£ T ”Xa'T“".'tE,’”a%O%% Rppbe used as dry
20 Erfipracgnmattil eraispilelinciub6: Mdetdls WaNZamBEd ofd ofttmore 20 Bdycarbonate,

A|c&$¢m$‘§ne\/gg rgerﬂﬂosl\e/l crobi ol . 68:4328), was not

SUFTICT ent” TndF REBFT A1 Bohif'Y PaRes WhrtaamBemt Florham Park, NJ)

r ecinioes Ycefte, QBIYRR hitrbte Abtdc¥iiiobe | yafdsP' ol | owi n
d% storage. As a brief backgr(eauér%}g, St’rcg_ sglingesofeaqaéos ﬁ‘écg' as 2.3-

n&PIATRP OB trPssinkedf agaressal 8Senhaim-epasumie 20ddxbals  and other
clygaMes Al L .rehal ose is known to stabilize
orpggér?i %agr#g? gﬁ@gﬁgsﬂg'ﬁm%{g Cﬁ?SSb”gFﬁg?lysaB%h?”%eﬁ’ﬁ"*plaé%'ﬁhlorohydrin-

25 untesiinisdb opttianBlbr AORNethéthyAE  BRYcrilEnit-SBAYAAL 285045 FQsiicate
I on%t grm St or age of proteins at anbi ent tenperatures,
Si (g' Pt 928 afHTHasE: aPSheey: gRO'geRY cand f plestitsingyich asd polypropylene,

basyyém, pSARMyRIEhOatk, W acteria or fungi of a
bi oI%Si cal psarlrﬁll e st olr(ggei n&)?[ﬁ@ pﬁqglgnenc"eOIVST'%P‘gerfﬁ’fyﬁ@@’“'fme»
apolyeissuarertyleopt dndedericitives St dreag enatsmibieli(8.b.0 0%, Widob 562) as well as

r . rowt h of the nicrobe(s), and
gﬁlng s‘imx’apmgena s as are known in rtﬂe art, or ag cgn readily be determined to be suitable for

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

for exampie, U.S. Patent Nos. 5,089,407, U.S. 4,891,319, U.S. 4,806,343, and U.S. 6,610,531.
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25 undesirabl e m crobial contam nation of the stored

sanple can result. Validanmycin is a trehal ase

i nhibitor having a slightly different chemni cal

structure than that of trehal ose. Validamycin is a

non-toxi c fungicide that inhibits fungal growth by

bl ocki ng the enzyme activity of trehal ase.

Sur pri si ngl yrhenda@s niesial AsEde NELEkH T2

Exanpl es, val idanycin A |s§§bee to s{)ag}(é étorage and preservation of
bi B‘P'B%J?aé ﬁlateﬁﬁ% et '%M'e'aﬂocammtemthat %ﬁ'@&}ﬂahurﬁt&ﬁ buﬁdﬂ conditions and" the

adgidito® ective effect for |ong-term 30
stor éée%g%93£% lel{dgél 0t %nrde girer Vﬁ%”ﬁa‘fﬁ’ﬁc&ﬁ"&? WA and RNA (for

pr @taewtessaniteoosteoaﬂ S tbesaTpleRt Frb0ENIsC I NAE LS

oorg%rgr sms. 25 Accordingly, certain ean%trﬁ’emﬁecu'af Biology.,
St he | "o ﬁo%& ﬁfr‘de%f%tP'ys enrtearplolegieal imatdlﬂﬂlg Kfagéxéﬁblie blood, tissue,
S apgli r not include trehal ose -
asﬁgl%gﬁ%szﬁgﬂtﬁst ggyfg&g%f*ng?* eqlv\gﬁ?ﬁs 8r0te8?es anﬁae%nf/rfo)@mental factors (for
ma®erplgl GurenicPretpevis| Brolein Seenta CelleadIRg ta%d BBYs, 2003). A method

expLE excl ud mthe sanple vveII mat ri x
@ércl%gllbx% &N 'Peg%’ﬂﬁ CYPPIREM 8P P%ﬁ@c'aéﬁﬂﬁfc@rm&f be applred Various

hyam)c;rra@mamers mla inkiu @Mt BreHRVENY; he unexpect e
advant ages di scl osed herein as t'ﬁé.\;/o S%g ;é'tdg’d?%' P e(SDS ), diethyl
10} reserbBiptenfiris Ruffer B@I‘WIAI’PUF@ (6F), sodai didMYERdoBiuM)civdt haffer (SSC),

in Ie st orage devi ces,
corobb St bRl 57 (187Dl R dirapa e SHereeimaarFoTa), sodum

| mleta@ebrﬁmyat mhﬁro@grcmHeG@émdrrr@h@,ko@ysag t
Ebg& tyr ene. Accor di né to non?tler %}nﬁngggrﬁﬁ 9etraacetrc acid

B\aceatal fipoapAgags énhiblieri Bitowine kibowwiedse rﬁlhﬁtor a porcine

agrbbmél gwﬁ\hbg,r;tdg} vi des a surprising
stabilizi ng 10 eft Eyr[:t% ymﬁé%h%ge harB S%WBT”I‘?S’( PESAid{Rjufhthigcyanate,

15 dI vagasiviribohusiepsider icgmplexet, henabiblal O@th?larhed%ml Etrab AR (EDTA),

S scl osed herein. Alternatively or
iy EBe v Rt i etisBse harel Pemsie, ammoniun sufate,

Vailthldtalm}lcﬂ(D‘IITa|b©tﬁgne\Mabtbetﬁahr€lcﬁib Ak Mabl JEF}#“ X, other
smal | nol ecul es that have actl%\?ltgl asr% dEItOI‘S or

activators GPWlRgPBeuPaY hepousien ul df yiauideinpdebtérA, preferably

t hBost16KAL0S r r as additives to
e g e 7 S kMt S ioons 1 o g sbout 001

20 n&lgLFP o198 ohaf PNASRNA, Drqasie,usléods WgR! Sirds hgdciedt € eﬁé §|gsue cell

ar.s, and/or other
i %%M%f ? or %?’3@?‘ %?W’@s Gremigaiseprpthesmaterafs. %mpblapnmpatron is through

v alirédd G BnddaR bk d@SmAt. Aty ot ding ertain
enbodi nents di scl osrgd her ei Egt@fgﬁeltéﬁna bef’ro wid@olopiadicator

| SRy CRANEPSsolr H@@atn‘*& @h @cdupietrwellinQeldr, chb&ﬁtrﬂyl @I acg,gvéat tlg,e;dd,ng a

t nation er. non-limting exanpl es
n%glﬁfi&#a&gf%%m %t har® redqyfreN'U%Zé‘a ygliowy PSP’“ Troms BJV%@eomocresol

25 midrednx Meﬂwlemaad;ﬁ Goﬂgd tede Bf&&fo@’ﬂdr@dhﬁ.ncﬁ f&éﬂ; bg %Bgslitgqe w(?h b 85 8rror to

nor e pol ycar bonate, cellul ose
pébtésre%“eg’l}& FPeaf'émP“TNPF@r'ﬁ-a% é’V treWchﬁEmitT@mlrE}mrlal tefopd h&ﬁbr deposition
Paf kamohatericf Blo 1l 05€ AGSLAlFsFald U.08E Dl LT al

“nitrocel | ul ose, agarose’ Crossi %Oééeagarﬁrca%ge §F&R@PF’ #iat changes

2 cgor after deposition of a sample with a brologrcal PH of 6.5 to 8.5 onto the matrix wrthrn the
well. Spotted wells dry within about 1 to about 20 minutes at ambient temperature or wrthrrr
30 about 0.1 to about 10 minutes at elevated temperature. DNA can be retrieved through re-

hydration of the well for up to about 50 to about 80 times. The re-hydration reagent may be a
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di br onopr opanol - crossl i nked agar ose,

3, 6- anhydro- L-gal act ose, dextrans and ot her

pol ysacchari des including chem cally crosslinked

pol ysacchari des such as epi chl orohydrin 25 crosslinked
dextran or N, N -net hyl ene bi sacryl am de-crosslinked
dextran, borosilicate mcrofiber glass, fiberglass,

as besttoo Sf sqpleytuEESviANRChidMRS! b S E4IC E‘ 5 asf ff¥np lcr :f’%l#f/\ buffer (TE),

"?/r ene, polyvinylidene fluori

poI ﬁ‘b FB'ﬂ’éje’SB‘B‘I’T/ét“ﬁ‘@r R (ﬁﬁ;C) MOPS/sodnum acetate/EDTA buffer (MOPS,
polsydigt 48 e rivati ves of these

materi al s{alelé&g& &Wﬁgga%&% V‘S% 55190dS 3RBYpble, withoy fygher modifications

si fA" thastorage ef fudiies gasonad IBNAKffkﬂMVBadtdBlalt @stdhidman Olninfhds, E‘g’??qand other

eadi determined to be suitable for 30 use I
%e%&éce% g&]d“ ﬁé‘ﬁlﬁ’%s’”?ﬂ’é’%@” be§h e it mothbnsied tom:oﬁtlﬁ@ the filters with

pr es@itingddehis @S Profasee S e
Patent Nos. 5, ogg 407, %ﬁ’aé 9"’""%; %@i n%‘ % %e%f%b%?ma buccal
an8vabs Siopey {534, SBeN, urip bbb proecintsi axid maéraamgbs may be
treated for S r}igedst or age tand reservati on of
bi ol ogi cal materials TP g qigfied ot ivetrogrisetag blbib@cal sample
adptasgaTeavce b destFib@r heréh Giohd GRS o di tion
,chenical s and enzymes and o%’her ?ggbbgrt%sangﬁaj Y SPEB tlhite'“‘"‘y be
D515 f%ﬁﬁswffi (Vigad é%pa?f’gﬂyethe Bamby elek ineltidead box, 488 ar, drum, drawer,

Cukdb@Bt cR6Rt Q,%Q,] Lejs Acid Chem stry, Mol ecul ar
Bi ol ogy? 5 W eyﬁagﬁ' %k !ray 037" &Ad eb‘fe@f’%'sﬁg"eams'”g or the ke,

y flui ds) a\gﬁ,a| nst degr gt (?g’ S ore solvents or

ti
enguy?/rll’érrésas descd?egélgré@ 30 R F@rﬁ'fe?ftdahayf"aettrlamsan(bbmments inciude an
exmdyeuﬁe@rrent Protocols, Protein Sciences, Cell
Bi ol ogy, WIley and Sons, 2003) A method that
15conbi nes cerd&FtYitchusial mal comormieaERIves oABILIBE REELE fofth, including a

ef §o8 ariou chem cal conponents
e B ol AR e s W v Berati i ctoeciooned in andior

s uliifilad @it SBSy moeki Riphyliatd SvBYE PSAT AR
Tris; EDTA buffer (TE), sodium chlori d%%é%d%u?ﬁﬁe%atfvelé 4 alcohol

butFers TEEP! ehRRshSrRsRRanarisoRtosEnet, LB At uff degani MEIRS) such as
etd\yétﬁ}fbﬁﬁﬂx@m dBtohiffile! %ﬁ&téhﬁro‘%}{n etﬁ‘ oF ﬁg sodi um

,pacetate buf fer at phy3| ol ogi ca THPHPTHI &frAperopriate for the
Ot HPBRdpa He: Eesulisting liauivigbht amnmletfe'tardhamtusg 0Afié Blolod EPTAbte. such

hupan onucl ease i nhibitor, a bovine
ri bo nlﬂr{gi @5’3’32@&%‘% q}araf t6rization of Rerfs Mofe) dBEPRNEte afdies sam ple

i nhibitor, dbelilyly GunEEALDORRIBes BLN form
guani di nj um t hi ocyanate, 15 vanadyl -t r?%@!rjsugft%r{)"éqm@ one” or. more

c mn@)@égvmeﬁ,éi@gr@jplag ln@frpgchwﬁremdam imeradtiois; agedhd te Afesbhce of a
( E@cﬁﬂ: apolyrQJE:l@&@!e Qlaa%ﬁnolgcxdtlgcﬁjence o’rr] of agsérﬁwmlop@ally Sefiretheniape or of a

hydr oxyl am ne- oxygen-cupric i o0

25 s@lefﬂraﬁ eligosgichdride tshuctird QieteétD_rma‘ RetiA- JTEJ ¢
%FGCIafl C. i nhk}gl ting anti bodlpgs Each K %P%Pﬁﬁ%?%ﬂ?cdis or of
abou v M gl I?fm‘TO@PSaICU'aTmFtPQﬁJie@I orsarqbbleesnat esli &lwhich can

proefedoaiphsfied aditondif '
pronshtye iAot . 80U 0l 1y LA o

a@lmcltgi@lgﬁgnqb@ hdiipns 1@0&N be provided through contacting the sample with an

appropriate activity buffer.
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Ng of DNA; RNA, protein, blood, urine, virus,
bacteria, cells, tissue, cell extract, tissue
extract, netabolites, chem cals, or other naterials.
Sanpl e application is through direct spotting and can
be automated. The spotted wells may be provided with a
color indicator that changes color indicating an
ocEMﬁﬂﬁdﬁmntEEmﬁplor change may be achi eved by addi ng

col or agﬁ? For exanple, ponco red dye, N trazine
yeI l ow, Bro h?ﬁ?f‘?@? d%qrclﬁé:an kﬁ @ﬁ@&qdé@m‘f‘ﬂ S&rady @elampl%thrh)y&h one or
O aB@esharfde @PthE &kl BLHQTOERLOLR Jﬁ? on SG0L he osited

with or prior to . subsequent t e sa steweH’?af QuoRy jspillage while
or ommg préiap(qsrng oft theewgia tsravoidentatiyer degibn tla&fpﬂfv@espf srﬁ‘éplitoﬁénlng on the top

de I terial into the wel
%‘deen &l \f'h"gr 'W%@%B@Hﬂ“ e webrosgpiuriess “Erhm changes
Col or after Tdepesi 'bbé?rfthfn tﬁest :Lr@of}’\(hé Irl/ef’F'l Iy%wec?? d%d through a

pH of 6.5 to 8.5 onto the matrix w Nt N
SpGYErECRR PEINCAT roish irieaticaloos broftuding faboitié tad Gt Eie Ml @80 the open

at s AN HENRELA wi thin_30 about 0.1 to about
L0 mner R Y gvtgé%ﬁ’gtoéea‘:h P B° WERIRR98 e e is manufactured by

A e“'e”‘@" ediding podigin Uéeﬁadbyﬂtrnat;ire@él o0h tdd WecbLibnid &
0 to about 80 tinmes. The re- h%cat ion etgé'Qtorage device.

ee?%{”agf?de%'&? VNS BRdsGpmMReaR B rabaifct tom abithBAC to about 100°C.
b| ol ogical pH of 6.5 - 8.5. Tris buffer, Tris-EDTA
buffer (TE), sodiumchloride/sodiumcitrate buffer
( SRty Wekymigles odi um acet at e/ EDTA buffer (MOPS, sodi um
acetate buffﬁ The tﬂ% stora e device design is
appl i cabl e W REGT 2PPPPHEH PYipRAp thisrisvenfaprmayhe usnd in a strip
stmragaat@r.thpmrerﬁ | £6) RN DL FRA Lerial, yea
human, animals, plants gﬂ% ot her”EgBﬁ;%gcrﬁ'ges "\Efvsf' G il basic
adBFiPinh Aalfe AEEHOE Feviei dirpliowsuith seEobat sutiér dainPistreflbdr® than the o6

15 COAdNipR&: dni naturin ents for
pr otle?ases eqt‘rfeleMo?%ﬁ%engIr] g’g‘j’gg Shis cé‘mfgr??%g' H1Ps ép 3 iBcpasopiatiorm.

baféfleeﬁrtwpa:an blﬁtﬁc abntairs Waber, 8 WEBP TYie btiSSEHR be SRIBAY 1) lhﬂrebase -plate
e(&ge o] m ins and ot her sanples. Rel ated enbodi nen
are direc 3 9P I EIRAL th’(?&%‘f"P%@'e%elﬁbatﬁlecﬂn@gi tb@btrips The height

' saarpzh@stnpsmlrcﬁt@ahéitﬂvh@@s Athe BESCHidt ei n th
nore ancillary r eagen%ggt%%deqnﬂo abreg”[?f(’i’as'gsmrage unit, so

or
setf‘%étieé'ﬂioff“é?r”“dé%q“ﬁé@”l%@smg Gipitsi demied.| y the kit nay al so
i nclude a box, case, jar, drum drawer, cabinet,
carton, carrier, handl e, rack, tray, pan, tank, bag,

20 erbe Presayre Bdvigeve, housing or the like, such as any

ot her sui tabI container. Ancillary reagents may
i ncl ude one r&ﬁ' "Rt Deyies effresprenent "bf@fltfoerss:oarsns@iesr:srevéwdnodules

h &fhh MRk B’@M@Shsly%eéch@ed%‘rar'h le %rag%@%ﬁcgr’a g L

enbodi ment s include an - act TS‘”'Aﬁ pressure plate unt,
achd @iPrepsusigd @i systey. Adnpitsi e oﬂecﬁu@ﬂ difeheioReqBiPdidH kPR sthibiard 96-

[ | m C concentrate, or one or nore
dr“%hll%apglgoréﬁéywﬂ#m&%%am@we PlaorEe fimgrsiods of théhpressure device are

25 diabao b wexttoiaBod R6lAAT in hekih: oGk WM 30B r
1gr Oprl ate sol vents (e 9. ater rf?@fg\llegrgﬁh and agPut 60 mm to about
al

SPASR Vg ﬁrefgﬁbhapr@(pmgﬁure device has a height of about 3 mm to about 20 mm,

2 length of about 100 mm to about 140 mm, and a width of about 80 mm to about 100 mm. but
can also have smaller dimensions to accommodate small sample numbers, or smaller sample

systems. Aii modules may vary in dimension dependant on the size of the sample storage
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such as net hanol, ethanol, n-propanol, isopropanol,

but anol, etc., an organic solvent such as

di met hyl sul f oxi de, acetonitrile, phenol, chloroform

etc. or other solvent) as appropriate for the 20

i ntended use, results in a liquid that is suitable for

a desired use of the biological sanple, such as a

f uAevice dlivzgnsior, wsereambammibechafveagt@rUeZa@tldmpéls piver%? pID plate and

m)agmgo gnen{}g of the sanglr Non-limting exanple
- of “SUEH ‘i}'s"f“}‘?ﬁl Werd rig @’Vrﬂﬁrﬂr A% wie mey be provided in thﬂ sample
enﬁlﬁiﬁ%n@&bbéé‘aédltlﬂﬁugh@@&ﬂfﬁﬂe%ré&uﬂe%‘aﬁrm% e‘ﬁ,”' ar bindin

interactions, detecting the presence o ® ”“B”B%”? pRmple wells of
poP3FHRETSEE M@e 6#n 2lsA brospéidintd cemgeienG e «ad SG)\fellﬁmat can be fit into the
d

| efi.ned itope or of a 25 define
onug%'gbgé%gﬁg' d%eq?sc”b% ‘Eg”‘ds t'@BtT'brﬁ”eéF“r?Jﬁ?"tCPM@p out of colorful

vi plaﬁleﬁa@ﬁalcﬁ ouiof; R 8l of&ehbifiatRRs GfbolhUARD
cells, determning particular netabolites bga;y AW Bhbssure cevic
cat™§refss s made by '%Ci'ondﬁokvm Cv: magharre todiiey @eaompihatishethoth.

usi ng condi t and known to those
skilled in tﬁﬁgﬁlﬁeg%@é\ﬁ 8%89 t tg%erleffé' [ty Vieqiprddit eample storage

c otryice pushany pihert decics dbsa:npn“domraﬂe@ hdbhtd Ghcds O Rk, gg(;,donﬂ C,tapb may be
riate activity buffer.

0Sa a

?ngeg\é%aa%mm@bﬁ*%@e@rﬂ pr%%SHFé’@@“gd@vfaﬁc@ ¢ aﬁhﬂltbsmmdwbe @elde out of
f Otolonelt sofid MEREL s R oS
changes to the well gggérgﬁlekg @% (a;rgJ]n Onta'“ﬁg?‘?ebﬂ’ % 80lig gatrix for
Weqlltr ioR. h!?rgf@@hly dipsi flitbragit havha thisknespefbsig 1@amdo §$&515ﬁ9n Ggpendlng on

th design that provides a snal
op@%%@ébﬁ% S%ﬁ%r? k4% P’Ye fﬂfr“&l*h hBe GRRrqprigip nyrebey e&@leﬁfﬁln@ that fit

t h®e¢ & ganipg stﬁl’agﬁehfévwbﬂld Ridits @0BB4S Wd6 R Shol Ll
155 openi ng on the top ggrt of the m@eé}ﬁﬁ@%%os“%mes Each
pr Btﬁ ‘ﬂ’@ﬂast rodra gt aea“rrgé\sﬂeff rig ofitee biedesi agm b@EIthérl'Hh@iQ@th can contain
pl @eitudig h@RS sty didg & he wel | into
t he open ° %gace red éljm%g Ctrgwgé%bg{r%a'f‘%% mgtﬁﬁlld‘”t@f‘ ”l?a*&or‘FS with or
weW'lhOUt?ﬁ@SMEWe@p@nage device is manufactured by
|nject|onmél n {Atﬁgben&delnonepleceorln
two pieces Sl 8 PH & s LY BRECAEN Berix meterfire symbtas but not
stiomntad)& sherdeaRe matemtaﬂ?sds bs SBEIR Bl ik ESa
,oabout - 80C to about 100C. Strip T T %ap%fPr (afation of
0 gefigiqasel AP akep BHCh @At "mé@ctolttlmd bagtetid)igendniiy ORA| @ifochondrial

t th th 1, 4
o et P, SRk DRy, Wil A Tiaiine miect e Samess. e

ormasiiogs Imgy beasleced foonippari mdslo@ﬁal 6801 bREAGRY, 4G Vd Qr‘ﬁpie {0y way of
t he stgﬂ)@ge of smaller sanple nunbers than

élllui%a R r[}ﬂt InPe O TP PfoA Riyificatiasi GER arnbl@rmon haemple size
atitzamnaRhte.gf oWahd badd biPSobQis sgilc{r] c*%@% \ﬁ%}p at f

One strip can either contain 1 t |S§rumﬁ{%cessmg blood
25 StPFecpssing aRiotpie pyrifiestiement! et sca[tlr@thlhe basig maleddiemay be either integrated

in the production pracess of the sample plate unit, or attached through adhesive interactions or

518

wedged into the holes. The matrices are prepared using standard technology necessary to
make size fractionation filters, or treated material to degrade or retain unwanted biological
fractions (for example, Current Protocols, Molecular Biology, Wiley and Sons, 2003). The
30  matrix materials may also be treated with antibodies, lectins, or other affinity, charge-selective,

ion selective, group selective (e.g., amino or carboxyi functionalities), hydrophobic, hydrophilic
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2

ei ther through magnetic interactions or through clips
present at the end of the strips The height of one

strip, including the thickness of the base-plate, is

equal to a regular basic storage unit, so that the

lid of the unit allows for the closing of the device.

20 The Pressure Device The Pressure Device of the

pr es@ind séleufantrh@tuies oCOEME S §lai i f | S%uri or wi
whi ch i ncl ude the previ ousl ty(?%aégf:r?fng}ésgg ?‘aenp }ésr?%érr'glg%”d’or with
de¥nlghericq pitities catieiing desirgd kigsairaborphertieal eunttions or&mtiodalities (ses,
pr | ' e | units are. of equal

G r R S P STl e, B rSion s Boreatasigspmes. RK
or ProBBSRunédatiorb Pob sl Paofte) Bep| Shifger- VBB g AVENS B_g,é Handbook
£Of ft%eﬂ_pres?ure device are 25 about 2 mmto about

m?i 7P é’iedﬁ' Imrgolagy. 8562 Biacivel SpentEn diohton;zand Halvoewton66.T. et al,,
MMatngb BRIk D i 0, dt P r.ah| t he pressure
devi ce has a %e%@%@m%guﬁg% Ar?%wg? 0" Ebe\é%t'”(‘?d:dﬁlﬁi”'a)'ame matrix
| efgletrlsghayie@retreal@Otonmstroe b biobgital thargil b RuiBtioioflule M nditions

about, 60 mmto abput. 100, mm but can al so have
smalél % rlgoohl (i iogﬁger?lga}ggcgtgm@gg%e% RaPeoradaligy| reagents (for example,
NUSAvE Gk eOXl., 3 DBY; Cafrert PRRCSS, NMMELOER cridh Les.0a

in_di nensi on dependant on the si@tnlsggQ?ﬁ%ngté{%g'eMdeC”'a'

vary |, . |
105t PiageCelBivlomyy iy 2t Sems2W). Bdveheamay h@cess e bbddf 5 4l to about

we 0 1 well per sanple plate and as
ol S B Grle ol r ST b op 3RET B a1 cbPnspne 1000
vedd & DNy RR&, mpotein, o, dride, ivites, SadiBaCcelB| @R, @M Gxract, tissue extract,
proqaﬁﬁgd Lhrough each of the pressure plate units.

The® B CNYFICES 7h PlEEnBI$rEls o f Sampigcprlinationsis theougie iretespotting and
Cadan 8k 8@orRReSpPl it into groups of 1, 4 and 8 wells that

can be fit into the 5 standard sanpl e device descri bed

Sin this invéhe pressureTifi@e Priteesliss @ir PaELE frors HERE Mt unit holes
C asti terial or out of, nmetal or o '
Conby i ShSP Bl Bt SRS yS e et e st douevieosd s
arfedstrs ma delbgiSied Bori B GRsdANzdMbB PR JRLA ized air cani
”Hﬁ\gi ne tooling or a conbiznati on (;}? bot h. oﬁ'ﬁgggslu['ztegra"Can'Ster'
uni't PIREY b dtvae eefiet & introdugsribrougirtep dessumahareagentaento the wells

S e85 [ ] ther devices described .
eabiOLRaRe IR B PRI B oy CERach rapeipe anahsi

herein by magnetic forces.
20 1 Glepien thedestein orysidlidoramhy witides thaRiBiongtiaddvich 08 tEkGp (il dddle. The
f

0 jon. The filter unit nmay be nade out of colorfu
B8 B L plcioh® st g5 p6 e aoiento py ot ciakenripe af make
C GRédhbM® aPARE thabkas@in SPkidHd sdTR bdrh et ' i on. .
Pref erably, the filter '%nist has. g?ﬁf@f?ﬁ%&é%&? B g pregsurized

mA" BB e JUIE PESTHIS e Fertienig 2orir sbitee BUDBING abEsedGRE tHeQbive. The

fi ' The tfilter unit has the appropriate nunber

(il Bhd 90 of Biachid F pitlite Baibe nfeIRY i Jpaed arevsucsefor each
25 anpechiofigsurtt6, 384, 1536 or nore sanpl e deposit hol es.

Each 15 filter unit has its own tight sealing lid. The

rimof the NoPediesder thropragstifpedevise Fesctited hereincae preferbiliaftight to

Pafdik élgéanﬂate/qgl@énds E’ﬁe%és?ﬁié P%gﬁ%%%\‘?ﬁr%%ﬂe %a%p?ei tﬂroagn\(athe filter system

matrix nmaterial wth 0

into the storage wells. Each module may be flat or have protrusions that fit exactly into the
adjoining module. An airtight fit is created by use of a joint or a cushion of compressible
30 material. The joint may either be placed around the perimeter of each unit or around each

singie well. Preferably the joint is iocated in a rim, or affixed to the iid using an adhesive
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wi t hout adhesive interactions. Each hole within the

filter unit may contain matrix materials, such as but

not limted to sponge-like material, silica,

absorbent powder, and filter paper for the filtration

of 20 biological materials, such as but not limted

to bl ood, bacteria, genom c DNA, mtochondrial DNA,
PCRaBﬁﬂd Uit rtight lfio kg bENGhievRH

m nerals or chenicals. The %ﬁb%@g% tmay @%%éséfrcé%teé‘a“ unit as a
t oP'EUPYPLFE "BP Be syt bl b%%ﬁﬁ*ﬂ?eé't@bwesm ng, for exanple

by way of iy o) not .limtation, one or
more of DNA Shﬁ%{h?tgtﬂlaor? r)rlg e%lﬁ?)ﬁlﬂdF'Pc?a‘i?rFstere ‘g'én?)ﬂ'%?r unit and a

i Bere0d #RASE] omaTirany feisged 1ok RAGRRS afindlon T G4 Rlmatively, in
serum processing, blo

S t%esv and gwler S\’/ Ze%nho t £

“or 6CESET R H15E EMRCPBTNLY Vet fotaw, aﬁdoscethebr @@wblnﬂ@ns dhéescribed
Metrding. MBEiEofta MBYhaBRLith f at ed ‘
producti on prlogegs ofasrfete 'tsgre' ﬂ]’e% ”F{'C %’Fa or in the form of
at $%7 egrath rB’lﬁgﬁﬁgadhwravt@n mmemaeadn QHiS is QErongV@;Q&BhCio blfb'inpme tight

thg are prepared using standard
tec ﬁﬁng tge r°°r?<se%“ gls? tgr )?glf% MaFHR SriYto geppsitigatinte e sarpmie storage or other

f i deviee. STheomagnét&;aét@&mmht &fthedthrdeq

unwant ed bi ol ogical fracti ons r(]%g?{dgﬂgm%rﬂes &’&s '@ Hpit: filter unit
10 pr P Stomoe de‘mﬂ) E¢Y |bafuﬂB¢r<ﬂe@ggd bWWidsey BckiBpnmay BOR3Ie of metal or

ThFachO oBRHA o TR rGHbA S WIRY BLSGDE Lijeated, with

anti bodi es, lectins, or o é?rﬁl mofig)es together and to reinforce the

cha&!gyeucsaebcéwoient\machamsnrn BelcRes bréRrabfhBUBmSRIRE YRS than the sides
o.or_ car boxyl functionalities),

h oé ?r}?pflj]trggc}n umthJ b Glﬁfﬂﬂ T3y begttaehied drevsh t@eépeh;:tauom df putside pressure
TS WA P b o o
15 ¢ gpffddler TwRyordease ¢less mpmbe{)glilmlto Heure lﬂ%mte&aht functions or

functi onal i Current Protocols
in Ml ecul a‘rEgl Sm ogqﬁas Lhal re\ﬁ?‘i’ n‘{(;” Bt IHR&iferppiomells may numbered

SC?IDQGE{keRtI‘Kou,gh tiPJ értgeslvlﬁg Bﬂﬁdrﬁﬂe%aéddqat P(Htcp
Practice 1987, Springer-Verl ag, " %%lalﬁ/ﬁ WL or through
HERBISEER o5 fo’t'r@é’ﬁ‘é’lefsrrent al | mTunoI ogy, 1986 Bl ackwel |
Scientific, Boston; and Hermanson, G T. et al.
| mmobi | i zed Affini ty Ligand Techni ques, 1992, Acadeni ¢
Priggable PGf Devigal i fornia). The matrix materials may be

o0 Pretreated 150} g ‘ﬁerl\/e t he bi ol ogi cal material by
regul ation OF SPPCHE PF GHeChed i a)ermeelicing caiti (BAR device)
ofthralye mMagadtic amest TNESampRtall hidZed Sc LRgatlon
rea%ents (for exanple, Sanbrook etﬁﬁfﬂ%gigggma@ﬁﬁ%mr In the
PIOTSE 81me9ngg shestt er indiefomhehsmet) mpgneﬁ%r btﬁécﬂnﬁ&i &MKeLsample plate.

Vet Gl - Hhof b AL g and Sons,

2003) . "Each hg\%e nay Brtggégnég? rpé?fﬁ éfﬂomﬁ R devipeadlgws for exact

1(D@OenhenbéndSlah‘rptt@hmedmtldﬂfee sanapeie @MRUIERSGRD vary from

about 0.1 jJB% Fg(f: DNA to about 1000 gg of DNA, RNA,

pr ot ei n, d-CRrderee cfaingsa t%’éi@taé\fq alatf@el With, tht if6BMBY of the

Ceﬂo}ag@ﬁévfdé(:trhe b@ls%‘a@c dLast ites, chem cals

or other materials. §?r%) e z;%m elpég% 5'C khelrgngflfff”&?@wt“ C fo about

di'?®et TeeftfiR davige awdamscﬁmumbmteramtnomhteﬂlat can be programmed for repeated

25

cycling protocols that contain multiple temperatures, varied temperature holding times, and

multiple temperature changes that can range from 4°C to 100°C and that accommodate the

30  requirements for standard and hot-start PCR ampiification conditions (for exampie, Qiagen "Taq
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15 The pressure plate unit applies air pressure from
the top to the filter unit holes and forces the
sanpl e through the matrices into the well of the
storage device | ocated below. Pressure may be applied
froma pressurized | aboratory air systemor a
pressurized air canister. The pressure unit nmay be

ap PERetndbool" nRisged UCRics Faqbrg Ror tapcebd @ BB € ThdBck § U Sntai
into the the sanpl e storage degvi ce, th@g%gﬁgntam an

wells of _
devi @éafedtr}?éte%@ﬁﬁféﬁ& Fipt GeAiRseandAesiugessoRstant kepperatures up to about
anaboysi $hedld olEbiGay kR GREQL S Rl gL aph !
devi ce, the di agnost i ¢ 8evl|9(:°e!ngtgﬁ%¥I "Eérms??%la'p;"ﬂé Riaced and held in
deVlpesevia rpameticipres@uth@top lobihe sampld plats. Predrbde BroWitddor this PCR unit
hol es pnectin holes to an air intake. The air
5 x
i ntL ake %iggom gtskag%ﬁ‘gyo{%&ée'@%’ﬂ'??émt“ﬁaffo”h%léa“ﬁw Pafk or fiog latsolar driven
seatergamect i ng the pressure plate unit to a
pressurized air source. The pressure unit attaches to
an air source by turning and securing the valve. The

Vap¥R rReHanah be attached to a pressure gauge
i ndi catl ﬁ%r equi red pressure for each 25 specific

filter unit.ThAl PCRO@HRS rhéfulet REntARL ST UFS Q%Vin%gessary for PCR
descrljfi%ﬁd herein are preferably airtight %o attarn a

sedlP i f%é?%ﬁaéeaﬁﬂéé pHee 8 renot byjted te tuftess, prowiee€ polymerase
10 DA K RUDAD BT KbAGE BYAL R bOk g Lhe 51 o 20

wel|'s. Each nodul e may be tlat or haVe PYPSPior@iagen "Critical
t hactary for SycaessiulyPGRIYL OTHeheagemtd i privivgd 09, 884 AP 1536 well or larger
is.created by use of a joint or a cushion

aiytj R {
o Pt Bbalnbgled 55 o S o doimsare Taoimdseons of e

pl RECR cbagenomibdlicl ALaHRET A R tEAbodf 256/ hit 2620 -ound
each si ngl e well. Prefer abloy t he Jmohlléﬁbt' ?bgml ocar gooabf”ﬁzoo mm

a'f fel'?Fth(ﬂ“ alrqut 80aem forbpid 59 ingh inwidirg Peeferabt B8 PER readdnt module has
15Med Rdihrabs [t it may b chi eved by inserting

t he p?hg% frauus&imo%g&?é gl%me;écﬁmuﬁ?(etngtgsf’?gboubw@d‘i‘@%(‘b?P%‘e%P mm, and a
i nwigthtoh ebayn®d mivt towbddt 1be mat t asheck Féég@ﬁ:‘ RWhle ;Ehﬁade out of colorful
at t0§crr(1) Nt of hahl nodul es, including a pressure unit,

a TIPRRYCG N "Qidt 9% 38t 673Gy e isermple depasit eveltsy aileyPCR reagent
achodieadmirif-oneh oyBgash siaghesi on (but may

alternatively, in 5 these and other device

enbodi ment s MRBISEHN fio theotennastinel wychatilreror eleOsdmip: PIBBNS the PCR

aseseschdhedrherein),. . Ea | I contains magnets
et %’S}r Hi;dﬁlaltg h E’%f %ﬁ‘h‘? 8@%"‘“@&5@% 'EAERERIAVIg cotten MRENetsprafgrably in

ofthe ®rmbfla nmegetie iseet drivetheBgN of dnfall HabeB0ldaR0 iRAL BY&Rsampie plate
each unit is strong enough to allow the tight seal '

f o St PRENP SEEsion (P5EEn Blecemglecate amt e iPER fpagear mbduie allows for
depas bbidaani 4t SRR sLor r.o r device.
The rrggnet o at hg%:}%rcrent Jg?netsr%g]pt@%%te? °I“ﬁ§§§é??§%wmdule-
nmodul es ( pr éksk@Rereagent modiild ey hava bifferd@ d@QQ‘ns.StE%ha&ﬁ\ple well may

dey| may be further secured by clasps. The clasps
29 m‘g "%g)‘?%é’a”\é pé"gr”%? 8oet et iErchdite e welseqf ithel samplatplates It may require

f appiestioh of avesgeurs Apiddy,a% ﬂ?@ﬂh‘l’le%gviéquﬁ ngﬁlF tggpe% ! gs from the PCR

reinforce the nmagnetic attachnment nec m
cI'efp iodieinierie samals pidtenensi ons smal | er than the sides
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of the filtration unit. The clasps may be attached

through the application of outside pressure that

opens the clasp, or the clasps nmay be designed to

slide over the outside of the filter 15 nodule. Two

or nore clasps may be utilized to secure the filter

unit. Each nodul e has visual recognition parts. The

di $épeeiti RegdensMedale nunbered and marked through the
engravi ng of numbers and letters onto the sanple plate

or through Tappeueatincoreagst anqrdnllemontngs [l 0628/s necessary for DNA

Pog, R Q The ate may be
at téaqg%lg@g toopBNQe%!é'%%% Yol ohg 1‘”° EtFSaé%ﬂﬁ guh astityt peigimited to

naig.ﬁer[sl winfeoy, e@mencihh %nsjﬁﬁpdie%xmuaﬁﬁld@@%dtd‘li%of %Ie%ﬁ&les ?%r example,

nets either in the formo

5S hlé%c?elc(ﬁc efnﬁ'g) W}eﬁﬁ”%’f&%l W”mﬁ §P'§ EQﬂGHt'@ld rda@é'itsd@e provided

of intah, sl &38\WR1 6 | c.attraction between
the sanple plate anrdart ew"c':aécngT Fh&/(%’mlab?”dé’k%ﬂi‘?m"s of the

p| weelverte. givd dineghionsat ma@mm‘”g}éaﬁehﬁn&ﬁmkeeabgbt@trﬁmtt(g)about 25
the mq%mq‘? al:o 25 The PCR device contains
t enper atr a Pl &7 FEYRE0U FPOR® % isesthans ebayt 6Ct B to about 150 mm in
St»@dt&gereféﬁéblthﬁ Ho&hch V e at ures
in the range from agogféag% {ng&“ icq)ag% q"%ﬁ@%%h%“ﬁéﬁ?“”* 15 mm,
10 gRprath &f aﬁﬁtua“%nrat%e@mj l]t’rférnmcmmanbf dobiatBo & to BbUt 100 mm. The

Prgid &peat e n rotocol s that
cont ﬁﬁ%a%e% e tee'ﬁﬁngr%?ﬁ)réggd""@bg PBEPPYIeNPrRIF Apidy €6, 384, 1536 or
hohate sgmple wemsit aatk. TRl degirRing @EAIBKIGLIHLE
can ﬁgange from 4C to 100C and tiggt accomrltgaggnggé J@’b'”’ecnon
requi'tenents for standard and hot-start PCR
anplificati gRgraadiski r en 'Taq 32
PCR I—|andbook"g Q aéerle%@refcqnlgcﬁ%?ﬁnp}g fﬁg?ra B‘,Bt@é‘é@%ﬁ‘iﬂue”c'“g
15 PErRgpnt MprslePCRoeusrntlecaiate GONtHRI Be@bhcink HRBHEH &M NSALAInagnets

| i ey, e nat sustai ns and roduces const ant
| Erdral YRR A8 Gt of o resnarty r e

b@amalele!a&utTh@fna@fﬁitlabttréHtloermvéeﬂrt B ed

and held in place via magneti c force %Jn et seﬁee”fc'"g reagent
t HEUERME f?fleéTcéplacpﬁ@”t@(W@ HEy aftacbwend etithé sampibigie BER: sequencing

ur}éggeﬁ nRfleCOMe froma standard 1101220V el ectri cal

outlet, froma battery pack or froma solar driven

20 ener gy . sour €ee se@@RClReramnthduﬁa@ hI\FbQian@'Rt Je@%%e@:tach sample well

%9' contah ns ratr rea erht]s necessary f

ah'e PG SAgRs| Lﬂiée%%a@éﬁﬁsvewhhmmbmplamt It may

| Irmutreﬁbph@h@tﬁffaﬁ fessupy & 1
and deoxynucl eot :bdes (fpgfeﬁg,%g%gdre %ﬁ%é\ﬁce N 92]‘5% %&F?age”ts from
HAE s EH5REING "ereggerrduiginte thesampfeatdtor s f or  Successf ul
PCR'). The reagents are provided in a 96, 384, or 1536
wel | or [|arger

Primer Extension Reagent Module

25 The primer extension reagent moduie contains all reagents necessary- for

primer extension. It can include reagents such as but not limited to buffers primers
polymerase enzyme, deoxynucleotides and dideoxynucleotides (for example, Current Protocols

Nucleic Acid Chemistry, Molecular Biology, Wiiey and Sons, 2003). The reagents are provided
in a 96, 384, or 1536 well or larger format, which matches the format and dimensions of the

sample plate. The dimensions of the primer extension reagent module are about 2 mm to about
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format which matches the format and di nensions of the
sanple plate. The di nensions of the PCR reagent

nodul e are about 2 mMmto about 25 mmin hei ght, about
80 mmto about 200 mm in length, and about 60 nmto
about 150 mMmmin width. Preferably, the PCR reagent
nmodul e has 15 a height of about 3 mmto about 15 mm a

| engirin ioheigh Ctbut BO Gnnd b6l 26O Kt ik th s
of about 6IO mﬂttjo about 100 mm ﬁégq@gﬁd?g%ég%Pmﬁﬁatﬁﬂ“ého mm

i s e Bigterabl. Bopire Q*tenspo|T9€}gﬁf(ﬁp}ddﬁﬁeaﬁniﬁbldh05fdﬁo@§,mm to about

3845 oL we l's. The

r egggﬂf g@en&b ryoﬁtsﬁ%%u Lﬁqum%andrﬁ @'Etf‘l%ﬁboﬁbqodﬁfﬁ@ about 100

Magmet The mrimer whesuﬁomgemtm B@e RBRARYLSMHE

5DI ggf {55% the PCR 20 reag;ente m)dulclaJ %henﬁg@ypf%wri E}nd helds 96,
and®t he PR PEEgAAtPendensrie walint alre margereeserproef en@h{ ynodule is

| " mahigerfr& 8pigdcidh ARGREL i ¢ sheet or in the form of
smal | magnets | ocated 1 nside of the sanple plate. The

magnet i ¢ at t Vametisonis et mmtlhdﬂmesr&mﬁheomlh@&ﬁnpﬁengatg R€ the primer
nd

CRE%nS%?eegt t ? -'%Fl ows for exact placenent a
t {ZAHERT "D | e RARSABE @"HINg PEmerextentionPERent module contain

r eageits prereiablg in @GR M
differ esnt desi énns éachasa%pgﬁeghg@qplnrrgg °Psm3,{1a{gﬁgﬂgf located

- 1halreidp piohe sampiroPiaelghe mameticraterction etveeh ke sémblke pia@f anti A& primer
sa I lication of air
I R R R A —
t helaheaa!gemrmeréﬁérmm haegé?ﬁlﬁ’oddeeagent nmodul e into the

sanpl e plate, 33 Sequencing Reagent Mdule The
sequenci ng r é‘ﬁg‘?é'ﬁ‘le’ fgensioe reagentamadule imay rhaagelffter:ent designs. Each

NesRspiAlef nfa9 br Vot f%@gb%ﬂﬁlrﬁ g s thE{t reﬁg}{ intp. I}ﬁvsfeg%)ef{t]l’gsgnglple plate.

It can include reagents suc
Tepuft ey gauitsrappligation obpurencs APl BN REpredi R N¥IEGH @%#eg@é reagents

an | eoti de r. exanple, 5 Nucleic Acid

dwg%gs'? ?%¥%§”3é°ﬂ|'eaPe@f“SBFL@egx'?‘° thyjeEpleglfte- Sons, 2003).

The reagents are provided in a 96, 384, or 1536 well

or larger format, which matches the format and

diﬁ%ﬁ@%@ﬁ&éﬁﬂ‘ﬂﬂ@—uﬁsaml e pl ate The di mensions of the

sequencing r to about 25

mmin hei ghtﬁgg%%? H@ﬁ%n‘?n ?6“ °g out° "ti'fﬁ)nmﬁ’?ﬁgﬁ”t? ORgEYRry for DNA

anterighong. BGammclude abgruts sLEO agButiddt lied i burR Fsef:ﬁﬁe@pls);‘quencmg
20t N&LS equcfsnm n ga%nt nodul e has a hei ght of about

m Lo abgu)fymic% [ﬁeﬁs ﬁ)dge‘l’xié'ﬁﬁ’teﬁ"dﬁf (iah examPiEQ Gument tPtDtocols Nucleic

abadid CHeARsrIMMolet0IEr Blol¥dy Siviky @ u
nm_The sequoenm rng ar‘ggager){t crjrtgj'lgr"u%f %OO@P made age"%? a”af’"’"'ged in a 96,

cof&r Pu1S3p dieY pr eiepi fommest ahich Fratctles 96 forB&4nd LhRBsios of the sample

S 0 The sequenci ng reagent
g’gﬁf' eﬁgsjé ﬁ%r%ﬁ’ﬁ agfttﬁerkéﬁfob@mq FPet F‘gﬂ"e ?rﬁ@g%ﬁt ﬁ@m to about 25 mm in

height, about 80 mm to about 200 mm in length, and about 60 mm to about 150 mm in width.
25  Preferably, the haplotyping reagent module has a height of about 3 mm to about 15 mm, a
length of about 100 mm to about 140 mm, and a width of about 60 mm to about 100 mm. The
haplotyping reagent module is made out of colorful polypropylene and holds 96, 384, 1536 or

more sample deposit wells. The haplotyping re'agent module is manufactured by injection

molding.
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Magneti smis the connecting nmechani sm of 'the sanple
plate to the sequencing 15 reagent nodul e. The sanple
pl ate and the sequenci ng reagent nodul e contain
magnets preferably in the formof a nmagnetic sheet or
in the formof small magnets | ocated inside of the
sanple plate. The magnetic attraction between the

sanpl e pl at elagmdsth RenseAbeRNRE MRS u | h%)WS .
or _exact L{ff)leacemant and tight at t achment S%?pqetﬁageg)at paplotyping

f

pl "FEE"t §og g%"qﬁﬁ‘é‘?ﬂﬁ Rgte 3atenarinpiog e:ag@0 ridagle contain magnets
S esierensl Mand BAPGHAL Gl . have different designs.

Each sanple well n?r%@ %rsﬁené‘g‘;o}/.ﬁ]g?e RAVE SHROPResSHerated dsigle of the
t herelecietsh Thatneegtdtie atvettos betwelsh thessafiBilk §iald @HiGhe hdblolB¥g reagent
50 erggdu[eeangvp%r!ecagtl on of air. %r essure applied by the

pressure devita PEeRNRhITdent fiacheaayeiitessapemiatd toehe hapiotyping -
seqgaeRahdigier eagent nodul e into the sanple plate.

Primer Extension Reagent Modul e 25 The prinmer

ext ensi on r éegyeantotyninglisagenc mitiale may ldvk diE3GRBYIGhs. Each sample well

n rimer extension. It can include _
" RERREY o Bive gRT oG Frtyeeiaine e broeing e i s may

pokyure pEieatienct pBreslROMBAGy QI i-8es « ANtk
di deoxynucl eoti des (for exanpl ed,r Qurrent ProPBeEe gagents from

10 NS RAPtYRiRs gaesiERPderipto theisemelalplate. Bi ol ogy, W ey and
Sons, 2003). The reagents are provided in a 96, 384,
or 1536 well or larger format, which matches the
f drastittion AnaiviisreaginbMedud t he 30 sanple plate. The
di nensi ons ?f theﬂ_{gri mer extension reagent nodule are
about 2 mm {& EBYeHo" 288ysisresaent maduk ghntainablowERg@® netessary for
t oNab@sttictid®halfeki i cheReLdd red 6 1t o about S
150 mm in width. Prefer abrley%ttsﬁsgagési %Lgr" &gpﬂtﬁ%?ibﬂﬁers" restriction
réﬁ@’é’f?{t aﬁ%da‘j é‘:ha@miehclﬁgglmoobiet alo,gmmfstgslo:im4o rﬁ@r&@&&? Nudific Acid
15 MBnedi - about, Qu mm and a
5 nCeich el o, Rla0. o} 88 TR 2031 Wit rcoaans 37 Piwsfed in a 96, 384,
Xl 455 vl or BagefotmarDehidhem AteheB MG oAt aef di
pql.yRropyl ene and hol ds 96, '5 384, 1536 IO%S%{gHtg%ﬁ%Wpée plate.
depoSiMETTH o5 the Tesiicinn; aralysisiepeans motule wragbnt 2 modisl Boit25 mm in
MaBidhtAsdoU ®Cmh Yo s0dl€%b I | 0 etismis the
connecti ng rrephoani sm of twggigg'lhﬁigdeab&’a &M & 2998t 1P imme i width.
eﬂ'g{ﬁgtplb ﬁwerf@sggzgqqxtanmm HeegentT: rlge(?maip b ?ei_@ﬂ!t%f ﬁ)oatryjf?r% B€about 15 mm,
20 P n reagent nmodule contain nagnets :
prae%gghgﬁ%‘{?glpﬁb ?rhmetofa g‘gﬁf %Qfmr?\' 8 Griectth of aBews B mprto pyput 196 mm. The

f orstrictdn Semdid reaB@n elbosuld RGAIRDBULE dolSi he saml e
pl.ate. The rm%gnet ic attraction gfeﬁo&glg%%iyﬁrém}iseg%p%ﬂads 9, 384,
pl 3t0CT e SaeTiepasiirvelle x Therrstistion emtyein treaged woauiald AWSfactured
f ®fin t%‘}noﬁdirﬁﬂ acenent and tight attachment of the

sanple plate to the priner extension reagent nodul e.

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

25 analysis reagent module. The sample plate and the restriction analysis reagent module contain

magnets preferably in the form of a magnetic sheet or in the form of small magnets located

inside of the sample plate. The magnetic attraction between the sample plate and the

restriction i t 3 i
ction analysis reagent module allows for exact placement and tight attachment of the

sample plate to the restriction analysis reagent module.
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The prinmer extension reagent nodul e may have different

designs. Each sanple well may or nmay not have

protrudi ng edges that reach into the wells of the

sanple plate. 15 It nmay require application of air

pressure applied by the pressure device to transfer

the reagents fromthe priner extension reagent nodul e

into the sarmpkaeddoddeandidal! QLY ent ul e The

hapl o \{l)l ng reagent noda'll}l?e rco%t a?%gﬁglﬁfgy W=y Ngﬂ?r%”t designs.

neEEESS) Ry DN D POry e oy B e ot
ui

sequencing 20 enzy mﬁ eséure a?ﬂﬁgség’ﬁpﬁ’é%”e’a%'ce to transfer the reagents

di tiwoky mclbt@otanajses rédgernit nex B Ethe G fIERL Pr ot ocol s,

Nucl ei ¢ Acid Chem stry, Mlecular Biology, WIey and

Sons, 2003). The reagents are provided in a 96, 384,

50rDii&Bﬁic\N%l/ibe or |arger format which matches the fornat

and di nensions of the sanple plate. The di nensions of

t he hapl ot yﬂ"’ﬁgaﬂ'mgwhtstdfﬂ@étﬂeelcﬁfnﬁy B RYificd tm&%n %g)grlflgnalytical

25dem%'u 80 mmto about 200 nm i
ngt &gr{ﬂ%gg%l? tlogd) B° dayelst Physiglogingl ¢anditidngls ﬂilJmaB5an|mal and

Pr e diadasys.  THeedidyapdie ¥
%-‘ ht of about Ig@mﬁ to 5'3'33‘% %ﬂ%%‘ht 3 pgfg%ﬁft%%?dnca’ diagnostic

ie D EP Pirhe Sample gtorava Gevien. 'ﬂ'rechl@nthdGEMdéfm@% oleged in two

10 Mydy® ahQHt ng reagent m)dule 'S
nad&te):/ ou lnd%g%dgmﬂmdug\o” pﬁ’F%ﬁ é‘?ﬂ’e ‘g’ﬁéi ap dhed songtbte 884ke into the
: 153®plerstorarg§r®vusarqalze ia;}ap@akt, blgs oty
c%E?nt nmodul e i s manuf act urrédggby ?tnﬁpg%fhﬁ@ﬁ o8 \f?e& ‘gdhe sample

&% mis the connecti ng nechani sm of the sanple

pI ate to thend@R)ody¥BLy; eagent nodul e. - The sanpl e
plate and the hapl o'typ\{b%gma&ézggtg'ﬂta ZRRS @t et pag specific antibody or

nﬁ@(ﬁ‘gp §ragrms@f reagebl withinrthé B}E&!xcfeOﬂ'ma ﬂﬂ‘ag@tsrmgf}?$du€e = Ungl?a'ily iectable

I Redch HaHK ocat ed inside of
sanpl e 6“ a?ﬁegﬁlb??g%nage exdf f3&% i on bet ween the

sanpl e plate and the hapl otypi ng reagent 5 nodul e

alghm or exact placenent and tight attachnent of the
a"rrp%eg-%?%@e to the hapl otyping reagent nodule. The

hapl ot ypi ngmee@ n ,g@, ve different designs.

t ﬁﬁ?p"?geawel'ﬁtdgﬂgnhé Wvdablb$ Qim;ileh@to&@mkﬁceobﬁt gnyln“ohmg{a X storage

r e i cation of air pressure applie
p?%g'gﬁrfgra m €& PBPRT dRS A cPHanipe g énfiersation @me&ﬁm@h’t@ material.

20 hamdasd el h i i i '
apdastsygi ﬂgd?r @a@—@ rFBREBAS EnhdihiQ EFE{@\ pﬁ%ﬁﬁg? gglf rciala:f)? sgaled with an

Restriction Anal ysis Reagent
aRHI%54T &M PEgdeFlesingitie samrin baieps daick. TRABOBHS sieeve has two parts,

n
e SR bfarﬂc &s sample storage device holder, and the enclosure. The bottom part may be

Each

-—
(4

made out of cardboard, plastic or foam material than has the exact footprxnt of the sample

storage device and a software CD or other information storage medium. For shipment or

25 fransport of blolomcal material the sample is spotted into the wells of the sample storage

device, and the lid is closed and sealed through its magnetic lid-closure. The sample storage
device is placed into the tight-fit of the shipping sleeve bottom. The CD may be added.

The size of the sample storage device holder may be determined by the size of

the sample storage device ii may not be smalier than 2 sample storage device, but it may be
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DNA restriction analysis. It can include reagents such
as but not limted to buffers, restriction enzyne,
and salt (for exanple, Sanbrook et al., 1989; Current
Protocols, Nucleic Acid 15 Chemi stry, Ml ecul ar

Bi ol ogy, WIley and Sons, 2003). The reagents are
provided in a 96, 384, or 1536 mell or |l arger fornat

Whiagr et ehQsckbd Sarf iy SIBL A of the sanp
plate. The di nen&ﬁs of tg'é:gére rslucr:r und'ﬁg 8% l”?é‘?a?”a' Prefefably

r eSRYERE O fastabaut & maboiditior! parding aBDQUb addut 13Rh. Mrhe sample storage

hea&lg mm to_.about 200 mmin | ength, and
bout : Egé&m%% S&Q% SGPPEY ATEEYTR Mgt gp Wformﬁftoeﬁewcabnye lotdtien of the

relstonmabbn davicamalbiyrsiisin HRAGRE ordRAM & H 3 i ah
3 mmto about 15 mm 20 a Ienét hecb()e ds tg %'R?)@f lp}ﬁgmatuon

to(?edﬁaut]t f4@eswﬁ?d ionprovidene inHg dif faxbeithér G@ mmntllﬁbleabgkltor memory

10&ird¥MembhBsticks€ Stk nal ysi s, reagent nodule is
made out lgfs col orfelfl% ]glgtf% odBé Eo'g% BP9 peferayg4f formable

1 5;3germ} smjlr@ @ahpdre odiepn shsiedwdhla Samgid §tofa@§tié\ﬁcg tholgg'r mcludmg the

an;% Xm Sk % t nodul e is manufactured by
g I’]% 8 gtt egFHrrOgndﬂi]Ey %?\Lﬁ%‘@tqnﬁ'gsmhﬂmﬁgafe@fntot*@nclosure

Sadiﬁﬂblﬁ]dﬁb eRahBe tBQL s si s reagent
rmdul e. The gaﬂ% | e 8 g%tgggﬁ%{dqﬁeem%er% Et PEhIeiqa T plsix sides

O+ daihe arreerning lie efrﬂuavwdmm@ semsle smfg@aemk Yollid rbAe sfde£ Th case
n the formof small nagnets

f
i % mey

atdf tactioasbetaesite hiieer B4 Bndtf #HeQal
r zft riction analysis reagent nodul eaaF‘?Strog %vicg foldyr sides and

aghies. jorthe qogosite §He anth seassineinges dfe ttahsport siaeqel Eoftha- 8dddQample

th;&)af Sibfid e dule. 36 The
r est rg?ct i Sﬁ*’g’%}”ggﬁ’é% {éggc;lgsn 9 ﬂﬁ‘bgg St PrRyged thioRgher @asing box,

15 dé@dlmer ﬂEanre ss@pip berapedidvicaBydd TREShcRQle j;lﬁa,\ég package material
{ngnﬁgi des tﬂg reach into the wells of 1’1
Peo the I5g™ ﬁto?gﬁ?ﬁvfcé hald®l iSeatei ipproddedain the outside of the

pmea@um aee&pﬁﬂrb&ﬂesméo&lb%dl%@é&é%t&mﬂev' ce to transfer
the reagents fromthe restriction analysis reagent

nodul e into the sanple plate. 5 Diagnostic Device The

basdiGn 8A8RIEr=5 A Age device may be nodified to

fﬁ%ﬁytl cal device used in the '

det ecti on oThethstmn@adhe\hﬁidSIe PhBE We@glhgta}rna)pggql’letdl At Saitrerent
pl ant di seases. The di aghost|

20 dg%m crvsg:nlhrzr%%Fcé%?& anfi H%hyﬁpgggi ﬁlgs hgpic atogigda davae rrﬂﬁbe produced out
dba@éwSéd—tﬁrou@ﬁb(és@@ar@rbagfplﬁdl\ﬁéueﬁ D& c%ﬁtnpxs g Sﬁfﬁg%taﬂ'zit% condition

devi ce. The di agnhostic device nma
16P3RAYE the 1PH rangs e pentedito W‘mdm@t 2R wRll @GP SshtA Biferent buffers

a te device into the sanple storage
g%?%éga "m?}”g“?%‘zee‘%t YL peperiachie. diivte QEB&& mndazegcfdsrmate

werdchdyiete, MES, BRIAg)|Tais, chlaR! A8 QY G€ and different precipitating salts such as

25 tartrate, phosphate, ammonium and lithium  sulfate, magnesium and calcium chloride,
magnesium, ammonium, sodium, zino'and calcium acetate, sodium citrate, sodium and
magnesium formate, magnesium and sodium chioride, sodium acetate, sodium citrate,
ammonium formate, lithium and ammonium sulfate, imidazole, CTAB and precipitating organic
solvents like MPD, 2-propanol, ethylene glycol, dioxane, ethanol, 1,6-hexanediol. They can

30 aiso contain PEG 400, 6000, 1000, 8000, 10000, and 20000, PEG MME 550, 2000, 5000 and
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The di agnostic device may contain a zone with at | east

one specific antibody or specific diagnostic reagent

within the device. The. reagents may produce a

visual ly detectable 15 reaction when an

ant i body-antigen conplex is formed. Shipping Sl eeve

The shipping sleeve is used to safely transport or

rrambo%uniamgxewadsoomabtﬂérlaahmvelhﬁe ve 1 5. s N
% gned to hold a sanple stortaef:;g])h EHll é:grgﬁg éd% Fe™, N*", and
Or i §Axage oftaree gsdli atlyetfyEneiett@nplie aeI&Orﬁﬂasé filled with the

dlgg 1 nf on concerning the
SR ) S S SRS e s

rape iteatads ofrtee wllsped wblhearél\ﬁiabﬁtcﬁ@@ &8 b%%\%yﬁgtew\,&.tﬂ Wa{gr and th
adh%%mv’g fil g%?grl or to closing of the sanple sto ©
eliCE Mk @ I'ppi ng sl eeve has two parts; the bottom
part or sanple storage device holder, and the
encl osure. The bottom part nay be made out of
caPBBEgReck pl astic or foam material than has the exact

f oot print ofThte %Mdqu | storage device and a software

CD or ot her or et i %W’%ft?fﬁﬂ‘@%"'tﬁﬁlﬂ’iﬁ/@ﬁﬁtoﬁdr&ltw|apntmntemperature
or o2Bfrip¢ratesd m%écsaﬂﬂ} dbipbPabagd IRt Qfd

spotted into the wells of t%lé san'p e,%é;% See § ungé(‘ﬁycﬂ?'d different
an@MPRE o farlestosaoe waily. the mrMaltmefemmlpughe hﬁcﬁhé@ﬂ@ BhY Side easily

10l 1 gy HLDS 1Y, stor device is placed into
t he ‘fgl ght 01?? tngtort%ﬁe S ma)blen%%gr BEVY SHUPIeE IR 2 PREREC 1B with closing

magoobe added The size of the sanple storage device

hol der brg determ ned by the size of the sanple

st or age deV| B SIPEKINGA3PK 381 behrrodyead b of pltin oametalnX ey hold 10, 25
St @rsagameie Clofe dBlkbes | ndTBY,RE ger. than 10

stacked sanpl e storage dewp}geesé,torgglehde@ ?"SEﬁdl”ﬂﬂ‘s into the stacking
padehi nf ‘?Ph't’@meanampmefr@patbltr;e catdhl’]ﬁdrﬁ'faﬂiln@fouta& th€@@kking rack. The

a to about 10 cm
oo A P DR Rl B et

f o¥ingad g&x arrtiee fant sidefof mB siablfr@-A@kt | on devi ce. The
| ocation of the infornmation device holder within the

transportation sleeve depends on the type of

i nf or rovi de a snug
_ Biological Materials

car ds/ menor yhesfoieoding std’bue de@6gih dwes/tamuaGQb&ﬁHér&edeQé?%Queébove can

| r.ef of formable material, suc
Czoreﬁgbglglﬁg ‘glthp 'beéﬁef’%E’L"é'Ss ton%V'@afﬁ‘p'Ftég@loﬁroég@“Rﬂ%MDrB& and sample

20 hUhEI]I‘egemelﬂCfoU tlie N@iehd¥CappRAfshs NOTH@L
surrounded by an outside encl osur@sdg?l'en % %?é'évleﬁti"@oe”ab'es the

i 1BOrAin ¢ didngigelesampler ptoragrdi lprgptiari eraslﬁfgmpfbcéstsﬁib ag% sample data
|

devdnegdrht. 8P roRtion storage device from al
six Sides 10%7] E]%Frd!:ri' r?g BF &Peh ACTaeH Wih badecaiandif tty samples

t ﬁi@'o@lﬁtjﬁ‘@ pblsmalaagmcdeonl &F eheh@t£l @it fhE Qﬁﬂuﬁe §ﬂogi§§ 'deJm%s Cq‘ﬁe stored
mgorm {;gp tora e device holder includes a
fa F%da tV‘%{E ﬁ%catlop@ d@ﬁéhqﬁfengnﬁ@eSS‘[OdEISvenmjfy ztnla @racking of

25 sa 1&s &tdarn@ d vers one of the sanple
st gi?g ge devi ggloﬁg‘fftg gr?.lltgsl% tﬁ&oqﬁ%?research protocaols, productlor?grocesses

screening, bioassays, patient histories, clinical trial data, and other sources of developed

information. The data associated with the sample can be transmitted and shared through a

secure hierarchical software and networking architecture that enables interfacing of multi-user

mulii-site environments.
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attaches to the opposite side and securely closes the

transport sleeve. For the 5-sided sanple storage

devi ce hol der surrounding the closure of -the 6th side

is provided through a closing box, 15 sliding over the
entire sanpl e storage device holder. The encl osure can
be of package material providing rigidity to the

sanpl e st or agellyd evdreatioR albBer a sSPAE8s infegPliddViy
|ce% the transport sleeve for a I‘eSS‘q" gb Tampré storage

antgf"pos{' ga gssgf gt%glectrpplmréqrfﬁc@pﬁqr‘wm o gregdyntddel RicH Bea radio
CT ystluéicl R@hHbdHgn mlt% %ﬁ%ﬂ&e@l %I|(¥‘%LJC§(1€% 3?\% En%%/' be

filled with different protern cr iU8pf in the past to
s ofeiify RS Pian dhidiethpdomt fed limiTdtendonst raks tiQh ag8nE &Y 'u%eeln qpe%present

5be wngﬂugﬁgsegintlatlgrgﬁ?cgpear see-through plastic an

dividu R e Zeqyiest 1BpRt-wighy aecass th zfathamnde for transfer

Cm1d1fdrmﬁ1rcbn iSRENFTbMBtdn8pRI, BANEES
about 0.4 aan werl et SRR PR b p s factors suen

sURENUg's MSisturen b thp ke eBadiofremetctisntitcaiich rédnBology overcomes these
phesahatg.s Tris, citrate, HEPES, imdazole, formate,
cacodyl ate, MES, Bicine, Tris, citrate, HEPES, acet at e

and di ff er eRemgte eemqaumcaatmmgu@aé Wﬁel%écéauiﬁf%er‘?tﬁ tlc%ﬁy rell i (a\ radio
m an

p amoni um and |ithium sul fate,
10 r}[egt?enﬁ){ g?ﬂ

20

25

30

) SFhRpeaY, W‘F&ﬁ‘n’é§mmvecaﬁmyumustsm| um apiliB&tion of RF

anskheaddsi sl BERLAL; i rate . sodi um and
magnesn%nlw for mt%lﬁﬁggﬁ%s?%nﬁ%%g@ LEGIEUPHCR (S G, inventory, and

so@higles: doemalee of podicaiions idistiading, RF aiBEHBMaLER ta%r g@eg‘s include the
[ a ulfate, 1 mdazol e,
proﬁeslgﬁo%{']% g’? |gr§g o?nég?ﬁnégg%%lgv%?’ﬁos%? i2R&5.HEF052- pr opanol

et hyl ene gl REQlentif@htR) AREID E{E@% d hexane
They can 30 al so cont Z(I n PEG 4 OmSGé%Vg *80 Vg%??ﬁothat facllitate

1mﬁpnn%‘ﬁ6re@9@(ﬁmectpE@s VEVNSIB (Figu20D) Oy, bR OEKID aptkm 38 includes two

2Q08pond@i - f ther additjves |ike
Cort e el 2P 5p Ok 12 = Ffrordet Gammpy catoqons o) 1

Zhe lqtejmgatordﬂomrﬁ ta@thylh@mé GOk -antennas 16, 18. In peration, the
e wells may be filled wWith't Re

p nelm.n
%yfm %ﬁrﬁéfs%ws °”8h ferasteant 1¢otee rff?w&myontsrrogﬁme sigﬁél Izs to the

arastestehpdr Bt RHtagh 8t Rirddb&i8e td) g on 1
of the wells The wall o e ?%3}8"‘ %iea}rqerroé’at'oé’éwnﬂéo e Refiag 14

r @Wbﬁvat%’dawﬁwemﬂwec&mﬁpom signaprzat @atn isMeinshfted dsled 1o the
S | e storage units may
r@e@ﬂsbm@ﬂ@@ﬁm@a qgtenna%g,ﬁﬁ ADeg

be stored el tRer at r6om G FROWNGE bagkpeatigier at ed

'” SPeC' al | Thedesiegosd REEY AORCIERS Kn antBifud
hol d different anounts {;).f éz&hf}gtge%w'thga switch

AR %Sr?e""ﬁﬁffer&&@r i°8nsFted E‘Ftﬂtﬁnyhevhas pltbreraaBind BOUANIWen the

Ry 1deqd | 5 The st orage _
TS 8 e anat LB RE g OB ] UL 030

WP et @gr@gz?rfgseddmcan mformatlon code, typically an identification code, stored in a non-
volatile memory (not shown) of the RF tag 14. The modulating signal 27 is applied to a control
terminal of the switch 26, which causes the switch 26 to alternately open and close. When the
switch 26 is open, the tag antenna 18 refiects a portion of the interrogation signal 20 back to the
interrogator 12 as'a portion 28 of the response signal 22. When the switch 26 is closed, the
interrogation signal 20 travels through the switch 26 to ground, without being reflected, thereby

creating a nuli portion 29 of the response signal 22. in other words, the interrogation signal 20

40



The stacking rack can be produced out of plastic or

metal. It may hold 10, 25 or 50 sanple storage

devi ces. The sanpl e storage devices slide on tracks

into the stacking rack. A |ocking nechani sm prevents

the cards fromfalling out of the stacking rack. The

15 stacking rack can be either open or nay be

00ﬁp$rmillahg‘memnat@s®dphyucprtaé a6dpbNR SRiErbal, anrd, -
rlg Er at the front side of the stacking ra%g/ reflecting and

Sy% 8??1”? © H'YFISAL sfenat RP rrpcording tRett\?qulatngDagral 27 which is

AS &Reicalifd oMhd Bl kRgiea r for egoi

st orage device in the var !;%ngﬁgen%%%? 14C id ﬂ%ostter'?clﬁié'ad so that the

abk’i\?éoS@é\W sidpel ig tefititavionhenitt lswodhieris tieeh raaa BebBSd Mén the switch 26

5P { nt.egrati on of sanple storage and sanple

> g\rég rgr%hetc Y oqgt h f [FRONSTY %ﬁ‘bg}) L5 intereegePotisdemptiilates the response
errhgrdl mmﬂecﬁcﬁe th& BrokMENEdu@ R pRRBRLES, tﬁJ‘r%spo'nsf‘et
of bi ol ogi cal sanple storage, |ocation,
pr ¥R Sstewy, th‘ér?ae@tﬁrmIaémdlafrequen@rtagmmmtwh:dBam@RF tag 14 modulates a

re ssociated with the | ocation
ofﬁ?%gejrhés}greaﬁémy w t hr \c/)'cljje ('J'I]|gr FRYP Bl ineg P S8 chal ttheo RF dag 14 is

t heresgatt a W|th the sanpl e storage devices. The stored
10i nformati on_can be updated with additional data that
ori gi nates frofyIskpishedeyeeme’ R Flé’cwstﬁlgsaa‘thﬁ&osacmtﬂce&on-nne-of-
| Nsigho BlYaRRY biORe Wk ddioBl i, e research .
prot ocol s, ;pr oduct | grqypr%ggegrg agg)r 2 6'9'83 115 'figrrogation signal 20 with a
bi féfw§@ysonepmhltenne hirgteo fdee 8; mele] Bdpeading dpodlits Qéu}e%utﬁﬁ%d the
dat

ot ces o deve i nformati on. The
asrgﬁé? aq(%%(f Y% trf" gﬁ%ﬁ%‘“&“&ﬁh BéarleWa)ﬁWtﬁmcedSt&n ds odor, fog, ice,

shame diirt BrDOEE \Bual§ Rl BB BLadi¢ 1Y,

net wor Ki ng architecture that engblégglgf fgitch ”Ons &l er%lbar codes or
15 mfther orfisglp-read ﬁ%ﬂhﬂ?'O%qStV@U'émluseimse rRFStagﬁ&nldlhanehyad at remarkabie

| nb0R 00 cABOHkd L8 ol duin the

sanpl € st or age %vﬁiﬁgmgéﬁtgﬁ” 3’%350 &8‘?%‘ ISgoaSt r oni ¢

interface, prigferBblag gstah rel@es coriiiRl § AGber %“ﬁlhtagss 18 and the

r identification (RFID) transponder.
qrq%r%g%tgrr cog%n ta% S8 ddetinigdiuge maintcRigogsias t These citetridsi dry beam-

S poPéres paskié Gag, BEINRLABYdREFi-d n
unsuitabl e for use |!;1 t he préié%‘%etﬁésl %vdzav{t've gsn%%él%@perates in
20 | jfypderaentain differpntwake t he reqw red |ine-of -sight access
to the barcg R TAEY inforrhation, limted
i nf ormati on %pre%& ptowere%nd?agrff ’f?el"é?réﬁ‘i%demtaﬁlad’eww device because it

enigives theendrgy ndeaet for is oﬁ@l‘@tbn frdfn tﬁ’é‘llﬁielrodggér‘!séldﬁﬁ%earﬁ&dat it. ﬁ"hn tag
i o frequency identification techno

06%0?%98 ﬁqu ‘eld g %han%qsé@dﬂi’ﬁtt"a@@%am%mpéthe oA Catihddchange in

UtrdrledtiitytBat M deBh n [ cal I relies on radio
10 frelq})l}enc ° gﬁﬁ? @%ﬁ [sggé,bgve\f?’ SEHNE8MEER to operates in

25 nﬁﬁwllprﬁmrm@mlatu@qe Rifopiss-satioroin o@br tRFeﬂeét%‘BQlﬁa% ng)/nt%]%gator to
'rdeJ% ng. fyjng, and tracking objects,
e ? clom ’umca lgrh{)rgr ))-lere ﬁa battery is the source of the tag's operational power.

atr%e conventional

as an
Finally, in the active RF tag, a transmitter is used to create its own radio frequency energy

powered by the battery.

" In a preferred embodiment of the present invention, the system consists of
30 three paris, a consumable hardware device, inventory and management software, and the

-

RFID interface between the hardware device and the software. Referring to Figure 10 .shown
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vehi cl es. Exanpl es of publications disclosing RF
identification tag systens include the disclosures of

U S. Patent Nos. 6, 696, 028; 6,380,858; and 5, 315, 505.

RF identification (RFID) tag systens have been

devel oped that facilitate 15 nonitoring of renote

objects. As shown in Figure 9, a basic RFID system 10

i nitetetiesa tysem O IPABERtSéordiRcd WlrEdre QEBLMAE eader. . .

12 and a transponder (comonly called anengértﬁ%weng%.to nclude
Thiei°H9asF PRU%t R dasribad pome. thagnvedtoy mod oeleage@ s &6ftvavecomponent
ant &N Brakrab imdSmented iPR | thes interrogator 12
transmts I_?F}T%ugeﬁ its ggr;{?ge%eggysﬁn EOGr 5?1‘{ 'ge f3d c{[f@wy identification
i nihierfragg'@B icowrlisg thaastorale dedicd M@ a@inthe BEEvakd1 o ﬁr@f@raﬁﬁ the RFID
st ag Ka. thg response to receiving t he interrogation

si gnar o20° PRHECRe fageponder 60 peengiated switirthe storage device 102 and an
anpleirbdacie 1 DARERE BSlpkE BRSS! hat |

transmtted back to the inter folgﬁltegr%%iésygﬁ?’d%h t he

tag ant enna MBisispbedimenadresmnkmvone 1a%ishapkise@ivkiehe sl storage

co i 4 includes an anplitude nodul ator
| 24%@?16229%@355#@%8,J‘“est[fc”;ﬁ”agef 4'0Ve8n extefios pusiees of the storage device

cotzetbedehativmen uhdtesidodthad e @RRG kB round. . Wien
othe, RE tag 14 is activated by t%g iﬁ@%ﬁgé’g?ﬁ’éﬁ? o or associated
S| ﬁ'Wg}‘ ‘UEE%, %{at‘ag fRel o[ AR asTieewui) th'?&lé@@r@e rmaiwdaizi i Ghaintained.
25wvanR/io fohrgln 24 i.nf ormati on code,
typi 'c;;h | Erea}n  dent g’?é?%gfs‘g%%’g%@ﬁS,beff%’F'étad Wih & sipglp storage device
vol0&t i isg;omgtﬂp that ¢avdtpasioamameit st iRithel AGtadkddevitd 802 ca have a
oyl ating &l gnal d27 is applied to a control term nal
of THE S LTS fh causes the switch 26 to _
al t er nat el y AoQeBicAREh & Litved\ e w.tch 26 is
open, the tag ant enna 18 ref| ecét?sc,iB@Sﬁgjr%ﬁt'%nn&gfe {eee device 102
155 iyt fhébt?? itréfr’zswdggmo i? @ripedsied ﬁmtﬁe!"ﬁ:radiel'ﬁzegﬁd' Sﬁza&(){ﬁﬁ;%e storage
‘aSteficP WO sponse signal 22. en the
Switoh 2618 cﬁ’é@e%f%%ﬁig%‘gmf’ ae“ﬁ‘?%“geaﬁﬁlxatﬁnéq §p slpraggdevice 102.
t rleaseiieh ashmaangiisnt i ehesprbibedtl Rndcngdh QWRSsm Widkh b
reJI.eci d, thereby creating a null portn? or? ZISMSfSQt%HIS%torage
S5 1t g ot 3o

respon i PGMBish B willesr erdlerstone by latbee bfr @digdri @RIl in this

Sitguhadiogs Ghat Applobriddd TRhibIGikg Gldu to produce the
r e_spon%e si g%&"&éz by laﬁjg}a ggﬁge{’e%g%g%ol BRI hy aiRpional altering of
20 adderBING e ni the Ermsogaei 010 sidgnaire@R iReffindi Wah tRid Meuency
Ny [ 27. which.is characteristic of the
sr?gwgg&%aﬂ%gr%h%{éfg}lotﬂg tééé]a%‘?"defﬂéb 7 theygtetopatoptitizd al so be

modi fi ed SoThehmdnspdn@er 110t &k ROFLHORash N Rk, |
reflected when the switch 26 i§ cl %}ged and’ g%%oa})%c}he storage

WHTBHCS 178 2adiing spmes stprecgin Bp siPragejgevicer 162 eicliding olvf@ship information,

I Q5B $forS LA i y rrogator 12 denodul ates
the response 'aés?ialgﬁsélp%g%t'!t”g&%g%cg ePPHESSP ) Fah el copdusio eimthesis

25 r epresentampiiplicchensr e poaseosiagftdnownd oS OMMENH HRNR that would
RELD: s stens t hus oger ate on a single frequency
0SCi T [FGE St PSR ISR AP e Rﬁd'qoﬁéo PRPEEnm e eschadataRie transponder

cano trbef doSFHRA GY pdrRit RIcANIHSE, Ay | QQU §a¥ | og L0 hne
( ng of th i
interr o%at or 12 that the REt ag 14| pr gtgmjt}m s memany. I
addition, fhe transponder 110 will contain security architecture that defines precise access
conditions per type of data to thereby restrict reading, writing, and updating. For example, the

30 RFID interface 108 components can be configured to receive control signals from and to

respond to a particular computer-impiemented data processing system, such as the software
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10 The substantial advantage of RFID systens is the

non-contact, non-line-of- sight capability of the

technol ogy. 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

t harplrgtionades@ibb@beyeinbelowiD St AMRS, S WritkS t@d@rtvansf,p%gder 110 can be
and ot her V|sually and

djrt
en%WC?YBt%?r}é)n?%kfePVaﬁ"ﬁ‘é‘W BRYIHBU"ERRESi t i ons where bar codes
or 15 ot her 1aptdecARFI1aRGAndLSHN
usel ess. RF tagse can aag% be Tea 'Ipé)%}efszlﬁegér) neﬂlo A wide temperature
s PeRBS25 o rBEE) withetghe legpccﬁ rigtictignality) Ih @8&itidh @8 r8&8onders 110 can

shuy econd ical RF tag system 10 often
consglﬁ%g%aéohtﬂ& e oP ViR f%ﬁ?swgaﬂﬁg{* BT GePrTeipT b geditek tones for

120lerfRlg dhagsatag &ed)bﬁéd:t@@%mbt@& Qith He@@nd¥Bidd; FRL &Y
These categories are beam p(lnwereedn%gss|r 3@ ta%sge “OF informaion in
babt dP)PpusREr'dt asentrovites sany edditaye), barlugh abicventd agshe computer-
EaEﬂBleHQr%oaJygém |15bb620gmfa¢fg?jdo?gent ally different ways. The

eampovvere RFtag 1sToften'referred to as a paSSIVG

devi ce bec atrsemtetrogacdaen i2M€5 chiventdRa Fab fﬂ%@&q%qdénﬂfca{ Jnsfeader that
oplsercalg %n ft omthe mterrogatl on signal beaned
PHTC Pl FeTREplemenief syetem @ﬁarf@%snanh@nd control S|gnals are

! ahoats YRIERAE T @b ShiaeS ag. jtself, creatin
a change in ?d;f ect|V|ttay ?k%fmgtapog %egen Tm‘f%%”smnders 116 and 10
i ﬁ?“éﬁ*vleo@a?S@PnseAn%dtOtﬁemt pﬁowmcaswemth@a&mvee@i: if @ computer-

0 ar. fashi nmodul ating its RF
cﬁ’gfs)lg% g@%dtslg%t%m |1ﬁ6 f?ro(? erf orlf'gur?t@f‘i t@%i'a“ép‘lﬂ‘é‘?’f 410 5@n b4 eeprogrammed via

| nbemuagaibIfroinahe ifteYRLIOP1 12 t6 R Ur GAddddid did) the"r'eee;Ir €,
the battery is the source of the tag's operationa
power. Fi n&1 97§ implgmantagiony en¢ vemete lftta@gatast‘lnalﬁrﬂoﬁlﬁcﬁaéd within a

| aciSesl o Ok i uency .ener .
Do?/ver@:d byff h'g%%te t%?om{l%nga%dva(r)e e‘r%r 8%”@%?1%’@’5 agfmicrowave

t lsiSngie.edth e tqamperrmtersdnp Mh!&plsyﬁregﬁt@@mﬁl o3k Be Qslced fc;sqmultlple classes

t arts bl e hardware device, inventory
a%ggsngﬁ%?d%rﬁ% or ng? P\%’a ! tragspengra 110 esatvels one isterrogator utilizing

becha\BEﬁCrﬁwhleg)hﬁﬁ duvAm iRV Sn AR b
Referring to Figure '10 s:hov\L/;ﬁw)dB 4tl %ﬁior%tesl ﬁlalog mumglegfn‘%uﬁ{mes n
16679 BEhfHoricANCHER Y- dla@g@c%opshwma eanh:;mjstdmﬁtdeﬁf:e ’(d’l&)r individual

| ora evi ce 102 -descri bed
L a8 ploenetl hidifle e Seckdrd b AN X i Sundr@tro b Grpctre

1 @)4alorpyaerfaéT alobyel, surplae Besivesdr | !sy’éteéh & QIRbEIRIsysivm LsGLn a]s?% ght lines,

25

30

t he radlg(o frequency identification interface
'Bf i MY PheesfBr rgusedidv reck theocatied apt thestrttsnatrtee $86ale. This

Prr@fuﬁé@@'la i t .
trans pondg(rngtfg\gmggin?é?gﬂtogdgfn& tg %%m]qgrgtmieoﬁ” ‘gtyo"é?f‘ls’%r% apg ghe like

arfoviegh the WF@'F‘?fugalO@geﬂ_@/Eemhsmatecs coupl ed to the

comput er - system 106. In this enbodi nent,
the trans pon i%ﬁg ' %g € JAP 57ebe RiPEMed fremenitapang process data

S redt&x)® the movement and analysis of a sample or storage device 102 located in a laboratory
manipulated by laboratory robots, and the like such as during biological production processes
or the execution of experimental steps. This also -aids in quality control and in processing

biological samples through automated or semi-automated research protocols.
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devi ce 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 preferred that
a single tra%sp@ﬂdﬁﬁ aBd0, REASSAS
torage device 102, it is ;5%25. b %@ﬁgﬂ@‘a%fac.\.ta@d by locating a
paﬁm frayond gTTlﬁﬁeé’f at BF itpripee befhweopttior &‘g'eardﬁnhdé‘r%nm:aﬁ%@@ storage

hav&ica and tha BSTRRQARHSE o ted It

Astsom ation can be peﬁe?tg@g%? %Sé:Pbe uhrefeWgWBFrbﬁG@”ﬁV%through the
of tagdies andonenjeringen itwestdrog lo&ﬁxoﬁ uglantabat bl

”%ﬂé?%deﬁab 10 i s _epbedded in the storsagre&edg\cllf S5 room. a
or a Y5radfs ogadeokehelio2 has been produced,

such as t hr ongheradihRs b vs+af n.to.the storage

devi ce 102. Inasnuch Z\Js Inaagrﬁé?atgg%e\f'?1 & sﬁ‘f“@'teeti‘?‘é?@smnderﬂo
c o FEEIRIPrYt REl Ha Riremteiswde, isuch hea SIRRRY @hﬂbé&(s@%ﬁ fhe storage device,

deyj SRibk us enmbodi ments, it wl
under s'tbog%v%éqascs)%czateofw'gq'&ﬁ Hi4Pge dvjepy or |arF°t0hPf§mge of the Storagn device

t etbhmt‘ O@;ecdidﬂl&bd a&p@ b@ﬂfnl ciﬂt)? a§ th@llngt'egl gys{% to er*a 8 St ret”eval of the

1oPreve t un| ntentional altering of 20
1051 B i 'h 2pdien ‘i“%u‘fé@@?ﬂﬂ’é?”@l@ canfguted tPr@VEBa remote alarm when an

| N&rRFdRIeRE cy _communi cati ons
bet ween t hlggrt]armghlg 5%3556%%6%%8"%{??8 M8 PE aange. inclgling but not

THignited tenisppsiatere. rdBure amdbempi D QFE ARBER a .
EF%F%] the s ‘L’\ ra% devi ce 102 and the sarfér{;{:t té'tsl' ts?%ponddar 10is a
S0 %és \Afee &Y %Tterfqgéqoﬂébﬂij f@v&mfnc&hﬂ dpaws Operating power.
| Niiegnn®BE réipondkOCdt ik ABkdl BTy t a si s
_information, npr oduct i on.. p{rgt(r)\{:ge%sésg%mc’te F £ Palo PFpage the range of
c&?ﬂ'ﬁ’(‘:‘f"cat'gfyﬁbmégissor@@ tpﬁndteesssre-smwsaameecrism hiRGL I gngmat,ve,y an

angit wn to those skilled in th
art h\?ﬁ%tﬁgp\?\g%f Qgrntge dsg{? whe arge aﬁ""r‘Fﬁ%Q’g‘iaﬁgar% $risl reas! frOh'nor written to

adbh tran@nmnﬁey 1o epmo&gasafmmgé@s sdSRqdabe id 4 nder ,
be_conf i gur ed to permt rmd'?gfellca% %%agdstgqreq”ency asis

aa\%/n w %F“tiﬁ'& %\P&OW”FMISWH iwogld rpelecir tire aﬂ)pmopnatddriel]deﬁéy range in

thﬁcdréaa&smﬁldﬁé' ehk@nmdr | a0 R3eS urity architecture
that defines precise acc%ss%?gn m?a Or?’sec%@? t M expipple, certain

20 dépg;:m@s%rb@@ynqﬂggﬂq partlcubeﬂehuﬁglesvw lrédl&anaﬁngnd such frequencies
108

uRdaki examm the 30 RFID interface
conpor?e%% tgcbggg& & Or SPSW%HaHPB’pF%@éF%dQ?mn désigning the system

silghal s from and to respond to a particul ar
conput er -i rrgl ement ed data processing system such as
the sof t war &' BENBHANE ceenpasmedeiwarba ol Rasivied 9LOWN wireless

| Road GhidakiN sys Ak 3, en Lo t transponder 110 can
be encra3}pt gyc? for n%%éntcﬁsglg i E Brftyssistsg Vihythe life sciences. It

25 plgqarp(§§eg‘ a Thetomize wkr REerBret sans Fls@ﬂ@ﬁﬁr%dé%eé:

30

of f
tggl enefit of a wide tenperature range g@%ﬁafe tabfés n one
W houtset Y PR sSapple pesoeinied Walki thympdrinlnﬁdrditldiri B outside

t b&r&dsanﬁﬁéfmg@fa&eé-af@ pfofilled in the database to facilitate setup of the system, but a

user can have the option to customize fields within the tables. The relationa!l database can

include tables for DNA sample, clongs, oli'gonucleotides, PCR fragments, ¢cDNA, chemical
compounds, proteins, metabolites, lipids, cellular fractions, biological samples from different

organisms such as viruses, bacteria, or mulii-celiuiar organisms, patient samples such as biood
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5 be utilized to control renote devices, such as a
signaling Iight or generator of audible tones for
alerting and | ocating the object associated with the
transponder 110. Storage of information in the
transponder 110 al so provi des an additional backup

shoul d data in the conputer- inplenented system 106 be
dawmgeandobudcalstwabdheDétaile @Rt Rforrdakian | § . )
conventional radio frequencggidentifi%gfﬁgﬁ"Pgéﬁ%med‘mm s
t hPIameq i fgigilesd Spipple srraaiap candor-cxamble mBideadmpi ShiRB. cione

108meCourpag Ak Gt L9l sl onal s are generated by the
systmgm 106 to | ni'ﬁ g%%%’ w?%r?sfeglé%‘f ?’6’?10‘15'?3'8?%"?90’ ABPe vector size,

t r2nfigpiignerectionl 1iodusiiah, tiarmint@E € bineA sighS PORRE 308" &l Mon tag
sthat 15 (#)r ocessed_,b%. the software 104 in the conputer- ’
i rerems% 'ged”aé“fsf"éfﬂ? iBfp auqiRy coMel. éasmard BUnedt 'e'ense pritmer, Tr, value, and
t r GRSPRABET Sl pSRA RGP Qd' | . .
communi cations fromthe i ﬁo?]e%?gg’arﬁgg%aﬁ% 16 PP algetigp. ethnic
uptigiPe befiytmzass tngpe dantitvehiseinn metiBatlon, e off GHRLETRIAbO Yuration of

ONg.9. fmre dnterrogators 112 are positioned within a
f acsie?Ft jg/ﬁ?ja"tg?edécalstf’ﬁt 'ioégalmé’%t‘as?oﬁﬁ'lfg CRi8 CRLFAREIR OF EpSRarg data from various

r astiroes, BRGURNRY eSin@RAbSuerst GRorAstioN HEHONR lanals, . . .
oW th the transponders 110. 'l\/ucl)rti ple Ini e}r(‘rﬁoséa L%eg?esr,’ tigpspriptional
calOBY (1EBRlPG Aoy MicToaITey eltirgs estein ahtat ram SpaRae bBiAd Qr in-sity
OT hyWhdkBtioh N8k r der 0. Alternatively, _
on_él interr ogaatég’:@{ﬂatﬂlgrldﬂg’isd%g&e[yh%%%i‘)é@h%Fr681§°f%9é'fﬁ'9 data, chemical
C dhmRnTRyClesEs datat Bndté ikep IDetatcam BE ROBRRINS thd 10m O el hd ke tables
fregquencies in 20 serial fashion or concurrently. I'n" ’
app’ 1°¢ati ons where a sanpl e storage device 102 or
i ndi vi dual TRARNGS oA SRRPES |t Bl - -
i nterrogators posit ioned at vgéf%[ﬁas 'bctgsa edmEeT P infarmatign from
15 stApliedemains. gich as Gapapk, SaiskProf artdroteediniis YehaiSr Broprietary sources,

C e r.a.shippi. system such as freight
[ TOAEYE SRR AR Gomsto st et -

| woedsoadaradkitde tisd @bdess @ JehtspRAWPsean azmn%latibéqggn%%ehslstory for
ecki ng environmental factors, such as tenperature,

ch _ _
haIREP 8NN PR SaTiple dewirdas Well bs itie Shtabpse, j suctwbas chrdghen an RFID
SaRdpB®iar Plp. St or age device 102 is |ocated. Thus, the
RFID interface 108 can be expanded to nonitor and
20 proces ,LS dat H’et Yobvae sdiesignet Irriifggm?/ama?tnaaaMnﬁS&th@é #heé?d a single
a,s r age.device 102 located in a _
| é‘bég:ggtegafé;ﬁ ‘“g’rf'%gﬂ %‘5 BE OBy YESranErly siosst 8 local markstagon in a
| iidcel rtephseatormiaty | AgvdvEO kR Biabre BE QMG OGN s :
or . the execution of experi ment al 'stg%se. Tﬁ?@ggf@%%a?sgés n @
[ ﬁ"eh’{ﬂpfil@gwré)arﬁfqio]rheapfgr mMagpn@cerriatidrby a sBPle bio lcaghsste up-loaded
SHPLSSat-L Qgh [ m - aut omat ed research -
orot 0col s, 43 A%%t%@h%gaggbﬁ% Integag thernsiwereenyrpament can
25 t plge ke agembrewsea didriateatTed niDM-ulsé)(éa\tiﬂoﬁ}ﬁerﬁcaﬁ@@bﬁndgb{o%ﬂ’ale-site
BF i nterface between the RF transponder
. ibyane ggéiataa%sgsf £ bamf:-ltpqhen a personal computer, on a server
C QMI&rEAtranBTdr BMBRRGNS Y&h gﬂr{jégb%{rﬁepc%dsitg G &L ’corml é:nla Ic!gsé:ontrol

achi eved t hrough the
systems are also provided in the software.

tre]r?virunsmee of %n
on ¢ RE"LEAHIeSC

Shown in Figure 11 is a computer-implemented system architecture 114 for
30  utilizing a local area network 116 to interface an application processor 118 with one or more

interrogators 120 that communicate with one or more remote RFID tags 122. The application
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taggi ng and nonitoring of the storage |ocation, such

as a storage rack, a storage room a 5 refrigerator,

a | ab bench, a desk, or a bookshelf. In order to trace

a particular storage device 102 or sanple, the

transponder 110 is configured to activate a renote

devi ce, such as a blinking light |ocated on the

St Poegsor d ey is GBupledad 2 AL ' oci ated with the

st or age devicef or aagg%%%ﬁ%ﬁgﬁ%@qﬁgﬁgﬂéﬁgﬁggggémmlaeanawmk
defA"cesteag H?ﬁta @Al tsevorie sograszibel Itynd, iP@AHSIO BasefweBYadh applications
aul, QNP e System to enable fast retrieval of the 10
sanple. In addition, the transponder 110 is configured

to activat e ideanenodne ealbadimemhedin i nt al

_condi ti on has exceeded a predet eraér%ritorrl}g erha"\?{lg OnmerY §fre 104 has
°r ang& CCTREPURiBAGNIRRE sefare dopmpopent] atnpddievamedortipbifed:, and a back end
Pr &84 @omgdAgh hum dity. In one enmbodi nment, the

transponder 110 is a passive device that is activated

by the i ntedtiogabiven tisdit thadbnt dhi eswakl Skl “User | n
opgrat ng power . Wien t he transponder 1legt(i%sr933§aeéjs?rdmerface'
act | vat e a rEHt% 2060 Powsgor Micrpsat Exces 6The ueb bamvege software would

15eceBiisnh Gab-b4284 sﬂsﬁﬁl %6%%@ %%;Migrgsﬂoﬁ%g&e? ?%F@/_ raeC\At/oiul\(/jebe used for

as descri bed above. Alternatively,

10t rfrshigmeisient die eb-based opiloe priviseg i AR bser) hetlarkifig, 28 can be
t 0,08 tead m witten to the transponder 110 or
i no. Pease% ar%"r;{g”é"d% PRYSTVR AT Ui gEhe) desidpnseptiont Feotisient iy a single
f risguencges r@saritiSipat& §HaMY df Bath BEd Sndoie i i
ordinary skill would select the aﬁﬁr‘@%&fgﬁqg'a@rn@aﬁgﬁﬁcy
range in adBomigdiaeare wpn oy e Misrmsoft Broeembcrosadillelbde@ for use as a

f uRekid n PRIRRE 9Ly gxanmple, certain 20 _
specitrrEll‘t;dr?:gé réggd’s%? %‘éﬁ%ﬁtrgted E P BEAPTINCa A1 ep% etialinier ess with web-

15 ofbapesidivelerss. guralas PHENThesode4re GUBRGINES a5 Mgﬁoﬁﬁg%\%ﬁa&ﬁ thatis

b i ded ar the specinmen appropriately shielde
dg:S \glo% Og éec%%'%g Lés§r8|{1 angl ggerieiqad § gt dgtappasgrimormation to the user via
MBnagesTEnt, ssfbl Wk, dkOry iSaldtlid Qrgd for use with
wi rel ess communi cation systens and t he processing of ,
data associ b%Broient: seihverd isf mrefermblemb@asoft |AccesdSwhich is proprietary

CQAshL ' r interface and a set of
pr ede%%ﬁsé)g&adgtoaﬁgi g%’aﬁg séjgst?"ﬁp"éﬂ'@” ERb BeRtsreRt Microsefs Excel.  This

20 ¢ aartieyir erogsarivitiea s Siorhedatila bidaBach toisBipak bp I %mg(i)rg N nd to
fr.om out sud&ggag)ij%ces. Predefi ned tables are provi eq”
a

i 5 The daf OrpS, Wit inergpEngsleyalpof derfermencs yustregtioR U tanother
a optimeic M@RLhavRh tihe fRbLRN stom ze fields within
the tables. The relational g%?ng %ssg%(’:aéen%e‘fe RBP4 geliaboratively and

t &hade pigie dRige thebmps e althajnesyven) ing0MECh&8tHaE8 % WiRws and

fr,_ggggf%(?msc hls,dag]hem_cal 30 conpounds, proteins,

met abol 1 1 8s, 1P pldeasecis|erAP of hareing grilionsf sbwgisc ahd would be

25 s awpbleSof eMareh irbRIfRAL user GARH S5, S yiruses
bacteria, or nulti-cellular or ggﬁfs@nng'ﬂ?e@ﬁfs’s”gwf)rlsl?%s’ and

sTUAn2tenaheelier, 44 urine, and buccal swabs. Detail ed
sanpl e i nf ofjration. Ad, §0%93)Jre- associated data is

ed to provide control signais to the RFID interface
108 and to receive data and information from the interface 108. In addition, when information is

supplied to a .transponder, the software 104 is configured to initiate writing of the data through

30  the interrogator 112 to the transponder 110 using methods and equipment known in the art and

which is readily commercialiy availabie.
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10 e:g%w

5Sa{ggl £u&5 0oRi8d, g1atSRa1I can consi st of research

programmed into the tables. Sanple information can for
exanpl e i nclude sanpl e source, clone nane, gene
insert nane, insert size, insert sequence,

nodi fi cati ons, vector name, vector size, antibiotic
sel ection, induction, term nator, cloning sight,
5'-tag, 3'-tag, purification tag, 5 oligonucleotide-

name, puri fifogtd njustated drbyh 6 @ﬁé@bm&&ﬁé@?? inPAHidN ardatabase 130

r e m val ue, and size se
d \gﬁg%glmo I B\Pra@%?f PRt BARef o @awlatﬁeweﬁaarvelewanmeﬁden@g@bha server

getadas sofﬂm@@&hdt Rrwid&t Nl mass i ndex,
fam |y hist oré F/r'edl catl ouﬁgédagﬁege ge%é/ ade e Wfﬁgtaéw@ 130, and
du?él‘%ﬁof%‘?fe P sesisler, ondivdldewixetipGahnplt@S 1182, With & w

eg b{owser mterface

from vari ous  Souyces SERjeraé2 thrRich @xtangsrel/SE esiiedice 140, The

i niser erattheproftrod read ahdNitS BSESMRE bf thl: | criptional 10

pr of |44 i nformation fr o‘gn%lm cr ozeltrh%3 5‘3@& AﬁEMQp?'Ut”é‘i fgmote RFID

0eip% 144 B He e LTefss camseton AP Provittent sy thelradib bl fv]%@%gmcat,ons
put

bi oassay data I scover hi gh throug
drug screeni nfgtr@gtng{tqgﬁde%e i%! '%Y"Br”%ﬁ"i)” §3ﬁnflh@sﬂ gnigdir@nt of the

arigventps utiliziog 2 3Bt ACHGEdIUrD B4SHARH]
or im geagcg}s&lt' eéog g?t? ! {S?évq%glff ont-end web

t abl es,
o Crowset %%ﬁ 60( q]téapkqugpaagaégﬂéléga aRblsarvet egidiaksre 156 on a web server

i mifsar rméln(mneﬁméﬁéfﬁ 1R B omains,. such as GenBank,
Swi ssProt, and otner rsrl%{a‘ Srdldf GRAT AR fo 3 uespr iMarepayticularly, the

S dwﬁze%sg lomcpsd@aqamyd inte rm@cﬂéwmcé Srob@ma@b 8n ihe w‘eggﬂx{] qgf In addition,

W t totrackthe sanple w
prt%éc?:%%g Q&Hég%t r g:&f&&heé Ht10 9ﬁ8“%‘?do‘6%§é136annr‘@ehod|1spltoatﬁ@dnem-s,de

aPr@ramatizwnleadcbR® SRBTRES 5HI Wi t hin
theﬁhgggpl e devi ce®as \;\'EI I 523%%"&3 ? 6‘5@'@& g‘@l‘ﬁhé%‘ds and writes

st D70 1 VRifeDeader Hsipdered a0 heakdb Bhagss Qks war e

i s designedint fERALE ormatics infrastructure
where a si ng?l e user ég%eérr% 2" Thei Pis gibiigotigi48, there is an Excel

i fPEreRdpiogamsstthe devkiahcdnpuieniisd dbl bmSLALEL R e i B8l garabase

WQEK St | gcal dat abase fornat.
?t \%\téﬁéba%g er&c!; H151°4STesFs fogif |E'ieﬁ’gs ﬁ'ﬂpqqlqdllfethelﬁm‘eSmia@o rogram. This

hln”eﬂaﬂ dsmama.lllar@léiﬂbzérﬂ RAkIng JHE( 'ffg%r nafi?lf irg%g)%%gprmclhr?g} tggach el

20 ﬁh | t gl e user can best be up
g ?a iDla @ databasy &g@ke‘gﬂg@r@qgemﬁtm Eﬁ‘(%l WBé&tions] B&h as copym% dragging

30

| abw@t agtion of the network environment can 25 al
a web browser interface. The nulti-user environnent

can be expaln dédthtraalterhtive Phig Sab&meiY s
Sglfe dat abases can be %gaet edhn(%(r‘:::'m;rFeCt 2 13%8?] stand-alone

nt 1D8I}Cat'°8n1 7%‘ a%t%ei, fvcé-q; endvﬁotnmunlcaiﬁs Ginattly aite the @btabde b b@at the back

|emcerrmebu§,1é§no S ARELGe, Si.te. Access control
5 and Ioﬁg contro Issystrzaerrs arg étaggaBP%ﬁ'F'aéH’"Fﬁ'ot‘ l#ad a module for

5 SIREIDGEIen argyesifing o thefRFYY tag 166 mibiBalo SOdREHES wil h[ﬁghgﬁpphcaggn 170.

S e 114 for 30 utilizing
nbéfér&/o‘mrp a%ga%gi %%Ct%'ax h&af’ Edion i coppied dthe erpepp@oesamrs:b[bi&d does

wndt Imqomthm-pmrsefmdr&(ce%éi Q@S 1 comruni cat e
e or nore renote RFID tazgs ZC&E.‘W S HBp st ssorptwork

compatoble as the 3-tier architecture described above.

The foliowing Examples are presented by way of iliustration and not limitation.
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45 processor 118 is coupled to a database 124 It is to
be understood that the |ocal area network can instead
be a gl obal network, such as the Internet, in which
case web-based applications would be utilized.
I deally, in one enbodi nent the inventory and
managenent software 104 has 5 three conponents, a
front end software conponentgxa@e pd ddl ewar e conponent,
and a back end software conponent. It is envisioned
that the front end softwareB&ugilized to create a
"user interpageration bOMRHER or sexampl e, a web
browser or M crosoft Excel .BRgﬁéoc{/'\%Abs’B“ﬂPé)%@RA?d?Eﬁ’\%re
5Woul d be used for a web-based system 100, whereas the
M crosof t ExCE ©x3nle drecibenpnsbatatvn ofisiettgidapsantpl horage devices using
deg kR a5Y Hafmatk b- hased option provides for
mul ti pl e users. aneggﬁm%?ﬁnﬁegn? °n g blelogicy gnatesizkheing etdred én a particular
aceemmeddieenstihowsaptpared wiS &fiferend BEraHE Skt lon_is
sufficient for a single user who drggs notgagﬂhg?epgf‘aé“p'e?’ al
'S|' Earaﬁﬁ‘gh;l@fe &R 8994 &?tsgﬁ'ﬁl MO} wrflese nﬁ\?fi\m'}igxﬂﬁield SorltBt WEde: of nucleic
&eid¥] MY 4 €.8Rak DGqY osof t cel macros .
devel oped for use as a g%%rg%)ar%ﬁ? f’fozf'ﬂgrpmé_ﬂ@‘i geahol (PVA, Sigma
10s o'f"-t-\ﬁ_ﬁ ) basisat@ebebyatpr Omameﬁ@aﬁbraﬁlgtblagggﬁé“v&agms%d [T range of
USE 4, I {bomgv :’.hSe t?_?assderg!st ems, such as PHP. The
m ddl eware e CE a PedBAavas testad) i e irange of pHp$ O daBconvenient
t hattectic) ot Bipladab= saipld BRI Mbs Uds HREH 1 IOHLS ,and quer i es
and returning database informai 510 MR e oV oz % wm
known out putthe 8\ iralausirformt was, apshliesipb @¥impl6 iwefUsti 2068 el plate and

OUdrRY oma & ftware is preferably Mcrosoft
/—\CCreSS?mF\)Nhi }éﬁlaﬁémg%}g%e?aﬁ%r% \é\{& r UB%f S5adeE! REPILIRaer aunder vacuum in a

15 of aeyugtcliambid. cTies afihg GRE POT AbbPNoERE B Y varni
osoft. Excel. This part‘?cal ar Op?%ggg{vrﬁgporv%r\'}'%fe@d under

M.cr . T 20

Suv% VCi aérslifo%%l APALEC VEHARIUYSE- THe Safsporere thpn teadp @y ®20storage of
I etaddgilsl, maddmg. t 0 @ maxi num of 100, 000 records with

i ncreasing |levels of performance degradation. Another

option is WE‘;@PE'\Mﬂ@h addivas uck @waneordasraBASEr S REEVALE, ke
C R BB M., RRChas biollt, SirhcoCienerstiongihioeis) Baseisands
B T
25°sUl't & d%‘:y? orUfafe 1EPYe isdiumnt usdiconal prateee, BRISAS (PVSF,
e Gt L T o U RS p——

mul tinational entities. sof twar e
t &"eBYFERIOE opivetulens idyp@(REG)Obdvie sBITHDAIbUME [HsAs %icoéanCSademne
ace

angh L eaeive ta and jnformation fromthe 1 nter
108, &%rqgeag\g\uq{’i OR, ™ah g‘ﬁ a?‘{‘?ﬁ SFRYY inénthp storage pAtixgidr dtabil@ation and

directl.y in the storage matrix. In some cases the only substance to be added for rehydration
prior to an activity reaction is water. The matrix can also include one or more inhibitors such as
antibacterial and/or antifungal agents. The matrix can be sterilized through sterile filtration or
30  autoctaving prior to aliquoting the matrix into the individual storage wells. The autoclaved
matrix is applied in aliquots to the storage wells either in single tubes or in multiweli plétes ata

liquid volume of 10 to 100 pl per well in the case of a 96-well plate.
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30 the interrogator 112 to the transponder 110 using
nmet hods and equi pnment known in the art and which is
readily comercially available. 46 Figure 12 '
illustrates another systemarchitecture 128 in which a
dat abase 130 is linked to a plurality of desktop
conputers 132 via a web server 134. Resident on the
server 134 is software that provides a comuncati on

| ayer between the user, the database 130, and desktop
software 136 resident on thE*#85%2 op conputers 132.
Wth a web browser i njsr. user can connect
to the RFID reader 142@tSE§%%§%F§§§F'C%8 Fd USB
connection 140. The wuser can then control read and

sWwite oper aifpon%al Sarnf)he RFI D reader 142 and the renote

RFID tag 1 IR &' SPYSES WaimPleRarecors ded@ibed in Example 1.
pr@ww@emmhwmthmo@admamkhﬁgH%ﬂQM o78)
@ Fn% next to Figure 13, sh%mmﬁnﬁgiéééﬁ?nmg (Sambrook et at.,
3 f {?gf?l rr;br‘r?b%zzy H@anua/n@eldt %mni tLHatHoI' Z_bﬂit@?téhes 1%(8d Spring
g N Ghot &6 n esktop comput er
Wi aésh a front-end Héleeb ur\?%q%?’ of5gls fry ﬁ%%r’af Biolggy, Greene Publ.
b Ren dhcd &t @bas\/ﬁleiaélsvnsambetsos@ﬁvm mse gl 0
gﬁ%mS - 152 The ni ddl evare search '?g?$$W%m‘mﬁmmedﬂ”
anp %ﬂ?u%{%ﬁ Ifigsy 9”’1\ Ea%"eﬂ§éf|‘the ko eof @a:jBltlad:iarl BCR BrodtiddE genomic
bu:‘mmealse kAOhGmdr akPRRNAI & ewar e program
156 on_the web anFaver 152 JeFL %g’ ?tép’é% test H"@Feepqrfgr’md using gel
( SPtadofet |a9g tfwaRFeltlEh naeaadeVSe%O coupl ed via a USB

connecti on ent-side program 164 on the
deskt op corrput er i%%ﬁj%es client-si de appl i cati on,

whi ch r eadsAaitl oidnh 6Scircd@ pieRmidBu ) ( Ee\x/ Eg%and%g%a'bg F{C[heBeverly

1Orﬁﬂger 160, is |launched fromthe we

P} & PAGER Ao 0B Ay ¢Ca'hlgemamd vorfter t(dHSO R Ao b 8B JAtBe dried
14i8soltabie nitrixSn 8RnE¥S toeh am_on the
deskt op comput er 150‘%{f zgth“%g PR CVE?F%%BI r &€ tSPYPigveh dried and

t I§ered &t @%Wpe@% diontrdl plabrdia ae Bibked IFMiBLIPIS) RES: %OJCQr%LzCer
here is err‘o,@or & in _the Excel macro program .
method'is parti 8‘(ﬁr‘é\|59’§} OB{H Qe errliad tOI fb%tdm'ﬁgnpjawal The sample

(@/agre-hy%teﬂ @AS5 Bfnuldabsl QArd W@
ate) into a dat e LRy Db e 3@5&%73"9%@"“’&%

20 E)?acéefrplfcﬁpfc tTh6 Hensfasmedrreligware Pytedign LBi E@ﬁ olbteg anddﬂi%bteﬁv@rmght at

30

| B7°a. fiug tst 2-tier arrangenment of the
archi tecture. %&S%fag%%%gd' M oh@reet PreAteoppIasastoilatad based on

1%e tratlsfqrrhetloh roOeHntrel MNAQ Q0NN pEad §Sred iaf 9%5 Yo | elaovery s greater

data t he back end. The business | 0@
Cg]tﬁt g?‘%@ﬂ A %E/ﬁ AR fgltoé’(wa-sg’r‘?@ﬁéorcqvﬁre&htnoatp@ AG&I H’\Zm;natrlx was

anshe@ W nenth Bhe BGnt=R@ tr iting to the
REID tag 166 nrayeg S0 bfegsac:]%ﬂt'”arfgggé’ ﬁx%wrf rdhan or equivalent to

S appfreeatsiaed VA, Her e the advantage is that the

applicatio the source code is not
vi si bl e) annréé %fecnon rﬁ% °rrl é@ﬁﬁr‘?‘ét"fqﬂer"@s ﬁﬁb'ﬁwiteefremeof 60% for

(BExEoh, malvﬂbanﬁ B0WE figr the 136 mq{rﬁ"\@d%%crjeac‘se nb %covery was obsoetrvedsafter 6

mory\ﬁ)s of storage. 5% PVA did not go into solution completely.

PCR analysis of the rehydrated sample demonstrated continued stability of the

sample under the conditions described. Two PCR primers were designed (forward and

reversej amplifying a 480 bp streich of the puc19 piasmid. 5ng of rehydrated sample was used
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conpati ble as the 3-tier architecture descri bed above.
30 The foll ow ng Exanpl es are presented by way of
illustration and not |imtation. 47 EXAVPLES EXAMPLE
1 PREPARATI ON OF MATRI X FOR BI OLOG CAL SAMPLE STORAGE
DEVICE 5 This exanpl e describes preparation of

bi ol ogi cal sanple storage devices using a dissolvable

mwthe{amﬂ'mmﬂbaet'mﬁ @BHRHMAEorOD 5t‘@@f c@ht%‘ &ﬁﬂﬁcal'rhg%%rreactlons were
tore in a particular exanple, the matri

pr"éﬂgﬁf"@ &42uPY vt rf”f“é?fé Hbdes peRsaig@tina dofeifoss. After & heses the dry stored
laf&u mplifiEPD o SLom S al Loui s,
ExadpHaeouidak b plﬁ’g@\g%&% éeégggﬁr g g]r ¥ p@?%uoéghc

MD) unl ess otherw se not DEV-nucl ei ¢
aci ds, ZOITMB'I'@L@OEHICHECSTHDBSTOBB@Ef or the preparation
so0f al %poLerv % al cohol (PVA, Sigma 10 no. P8136) _
’basi ¢ st orage PPy cleotiver G forsard and reversehior }bolayxmmbatnon of
Waﬁlct%&treeﬁbohéﬁ A 2N3RNGE oPfou Q- L%t Q Th
the matrix was tested in the ranggé'%{gtw Wof"g EZE’W each on a
corty BUf dntstorzpstrerinis io waehf wei o lacagi vmupnasanmeemmeamndésﬁﬂere dried

_adde t x_at 0.0002 % (W v)
A 105 AT G e S e bonts s

9Bligmldleopentverestaed if iduttofOABL € ke AL T OOM
otenperature e| ther under standard pressure or under
vacuum i n a o1 Eeswy i Fendieing bath eoliderylengjcdsi (RER @fimars) were

" B8kraie Ll reTB K O, 1t ;and under vacuum
el LR O T i YR LH P%gﬁvﬁf’@?srm@éd TP for

. tHe W'ﬁ@%y The rreityhretestremcaqe nodture h«l«a@| @Rl Bt Bk %bes and Tag

A stora addi ti ves such as one or nore
%%Xl%ér edl as R/g gﬁe rﬁéﬁt',on waif@@m? Cngw,ele@g@h@'gtlcally analyzed

Zmnac%t@ta;eseé\m Acetate, cysteine, dithiothreitol (DTT,
Celand's 20 reagent), potassium acetate,
> Tris-acet at Be gebRales mwehaarephﬁct@mqf aHORCRERIL, of expected size.

T CokRitedo MAho, 30 FI(ZT gSV\l/Jalsfre?qtu,reed(tSDs) sodi um

azi de, pr ot ease i n 0 obtain the same amount of
am'"nléle@thly bdmmzee teiuidfsorgl prilnkt ot slary re Reh atib by A":l'ﬁé"[ilx was lower
Sk, tlhn id St reg % apr otinin 2- nmercapt oet hano
%] ye f}li' Ae gl Presy | Wa iroyed §1erregwna|trmmmmfﬁs¢\)>f PVA in
nnr@eoﬂiaml c adeni ne d| nucl eoti de (NAD), ATP may be

added directly into the storage matrix for
20 st abi | i zat | ©nPNNERAGVMENT STRRAGH af t er rehydration,

dependi ng actlv 0 be tested. For
bi ol ogi cal %r:rNa’% ﬂrg%‘ al R '3§%eoerr§t 2:8 Wk HNﬁi'?ﬂdergﬁlrmogen) (0.5ug) size

asiaidard wers spohedasito Ry MBS baskd BrysRARE Mk 79 S
bggf%gl: usted directly in the st %fag}ge mat r t‘fé&!ré%eﬂ& o BRK t0ading

I ANGNL [7H OF aiher colpringrsertdde 80% gwcerc&hymhhatdll&ras spoted

PP oul 6 re at er The matrix ca
al so incl %%g&n&é\ég% dye! @%leﬁr}B tr{ VoL mSL?EHeSQSDNA ladder used for the

25 visualization of the ladder in one well of an electrophoresis agarose gel. The DNA fragments
with the loading dye were dehydrated overnight and stored at room temperature.

For recovery, cells with the 1 kB DNA ladder size standard and loading buffer
were rehydrated with 10pl of ddH20. The rehydration time was 5 and 10 minutes respectively,
prior to loading of the 10ul of 1kB iadder onto an electrophoresis gel.

30 For analysis, 10pl of contro! ladder stored in liquid form in the presence of

ioading buffer at -20°C was compared by fiuorescence intensity using Ethidium Bromide stain
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5Har bor,

anti bacterial and/or antifungal agents. The matrix can
be sterilized through sterile filtration or 30
autoclaving prior to aliquoting the matrix into the

i ndi vi dual storage wells. The autoclaved matrix is
applied in aliquots to the storage wells either in
single tubes or in multiwell plates at a quuid

volwute Dmirll® &@ 100niRhe PELUEk! 3
96-vel | plate. 48 EXAPLES R RCe CR iy Bt drerence i

ACF‘BSQSS;”B? @Fyggccé!th%arﬁﬂb@ Sgﬁdbhfl‘g@irﬁﬂewéd:&&sM?fde ll\lone ?r the bands
Pr eRAeeENAS [ | anple 1. neral nol ecul ar
bi ol ogy mat er a%faﬁgherr%’f ?%raggﬂé?oé" '§9BY3gs descri bed.
( Sanbr ook etD. GENpMIGDNESTORAGE! oni ng: A Laboratory
Manual , Col d ggrl ng. Har bor Laboratories, Cold Spring

NY, 2 WD’M al ., 1993 Current
Pr ot ocol s i n {Mal Sddhidd
Inc. & John Wley & Sor%@gq%)tg%/eho %e DN"kl/l&')m“S‘tfé{Elpﬁ?Pyﬁer was
t egeded gatoen @e?‘f"‘bbmddrfyefora@é) nﬂlrﬂ$&1v(¢‘5ﬂ of a 96 well plate Thi ggpomic DNA
ol |, d?n%'é:% ! tan tDNAtfra%;f“lr%lljants in the form of
alid &'ﬁgpr Sa5eeE 2t gen pératWOC‘ff@quﬁeNaaﬁ@rddlﬁm)at -20°C,
and RNA.  RecovetywedNthe St Ebdidiy ts wer
ising gel based, “PCR. and {ran B8 R R DR e enyaraes
an‘%ﬂ"&g reqgents|CATANICD ST ORAGETA 2 fEtn&l spedificofh@rt a concentration of

| ¢19)_(New Engl and Bi ol abs |
C'e’\flogyl a;?/\!i erJrF%Sf{\HAg n(ufbyes Ekéen‘%gf'ﬁ’% SOHHRd 500 Ij_agﬁggrgqnt bifiline DNA. The

d oehidestedirsacidr rendtumamaartraeéﬂ&#é%@)t waR
di ssol vable matrix in each vt/e%g)%fqaqogoé’;me'ﬁsla was added.

po*h)? PTSIRY"ER &clsH & 85 cvrlse a@aﬁmIY@d\ms 1%ragecbsagd. st or ed

at room t enperahsyS wisPakbh! S stored in
liquid formin a i;ZO\I&': 1‘rg(§er§1((=_a(rj Bh3 Week m%\?erf"if“hsﬁﬁﬁrl drpptorage. At

15 chﬂlﬂ‘d'mmm&pm PEd frtagmetrinef Edbg’ct&iad'@| &ul%le |ampl-FQ@ wRIIPA 8ecrease in

25

30

d 10pl al t
L R ARl 2l W el 20 baciorial

cell's. The tyemsivcmemasaiNs were plated on LB agar
pl ates and i ncubated overnight at 37C. The cells on
each pl at e MA2 aEeYMk AN PEF gamnmic DhiAar RIEOIEIDY OWVBES pH8 buffer was

Ccabéeiek atied ransformgtion of control DNA
(%lpOng of pl}?@gﬁ%tagéﬁedy %?raé O™ MR ¥ @59 F yelhalgte: The genomic

20 o RN} eas drn@fhtalﬁrn&b@%rumoeed&'a%oBMAerﬂertur& dlrd HNANGLs S _
f opecover 8 nmonths. A 1% PVA matrix was rt est 2%5 perdqrgge” at

1 nmonth tinme point and resulted in recovery that vvas

greater thawell c®eHHingalneYenbRic fumah reezer-sto
DNA. Transfection rate f(r)gre I olﬁ “rer hﬁw{ orage r%%%teg during PCR

sTEPES Gntaing Tk EER/ifyr, éﬁurﬁé)%rb\mr\ facko! PV GFRS) docifRMmers at a
1Q0% fRkiort %}engMO/g Nﬁ:?é TorN‘Ps m?n% trecgzase in recovery was

observed a The rehydrated reaction mixture was
transferred into PCR tubes and Taq polymerase was added. The reaction was cycled for 35

cycles and analyzed on a 1% agarose gel.

PCR analysis was performed one month after dry storage. The fragment of the
human growth factor gene of expected size was amplified without a decrease in amplification

rate compared to frozen stored genomic DNA.




nont hs of storage. 5% PVA did not go into solution
conpletely. PCR analysis of the rehydrated sanple
denonstrated continued stability of the 30 sanple
under the conditions described. Two PCR prinmers were
designed (forward and reverse) anplifying a 480 bp
stretch of the pucl9 piasm d. 5ng of rehydrated sanple
was used .49 for the anpligigatdon reaction in
conparison to 5ng of control plasm d. The PCR
reactions were perfor RRUS@RABD Rrptdies nunber s under
nonsaturating conditions. After 8 nonths the dry
stored material could be anplified w thout detectable

| oss of anpkPBiofogicaltsemple Bfofdge ideNedt. weke prghdrENUEEGTY QEExamp]e ]

5o TERACE 51? g’iﬂol‘(’)vfﬁlétgl onucl eotides (PCR priner forward an

10

15

rever se CHPPPFS L BTN 2 pmbipn) st Derwbrewisponpiee recovery
| Nofdach@ty WS Rmeh@iRl Alantigto entrati on of 10pM .
and 20pM each on a 1% PVA %%pag%;%a%ga%f’??%tei“ﬁ fegehas liquid
wet¥PEF- a 96 wel | plate. The oligonucl eotides were

dried overgpjght at roomtenperature and the plate was
stored at rglgrgﬁmf( gFrp(ae?t' Pes %Wiefeﬁ‘ seqp¢riagrsn best elebie pelgmerases,
weegrigitrosreginds Nighseq Udrbtedsef W Rorr ezer. 10 For

r etﬁov_er ,_wel s cont ai ni ng t?gjteh rglg?ggo(%bgvség{eiﬂbee[’ém%\@ fature of
priFrEP)vetipmatrix Stapiiraiecel risieing aRCRer e@gent Ss active molecules was

COoRhiddeiuBify thy 5ng of pucl9 plasmd and
dNTPs f or & 15 |o§1&§3? @gﬁ 'eemra@'h%srcﬁ?e&ﬁbw@acw GHRtririveas aregared in

welbe presgned of TRIS! pHBBOPHRGR redibes ANHUTAS, a0y BRRase was.

a The reaction was cycled for 25 cycles and
eldsgg fied, B)h%elhg%ﬂlggﬁrpc&thaﬂrg‘eVE ¥§"e Patted ondotizgenied setrig @l the grbsence or

Thesged ofaBmlass (Fukk GXERb. |ification of a PCR
product of expckact ed si z%.g21t0hé§rn"%g(?r®a ed°t %?%?Féarélbﬁ’t"?‘{ﬂs,'”temaﬁonal
t Wio%e BP9 U020 in findidnim wakhere:aatiih @b Srore PRI A1 ted ang
S abkbi t oof mplification conpared to |iquid
stor%%g%??n%”?‘; ﬁg% VETY PR SPFEIAC fip Sphizedt matx wers dried at
| Gwdient teringretirdevdiidyicd ASVARTREeC0 %rbﬁglogicg%%%/?%lr i%( a ‘é@rfcﬁrgraﬁon of

[ rgpgtg\(go}j gy reduci ng the concentration of
matT T x- - 20" C"° PR FRACNEINT STTBRAGE HBAAnderca gamedthyBiniATwas applied

t hetht eiEdBvaie BvAlsdiicNd adder (1 nvitrogen) (0.5ug)
size standard were spotted onto a 1 % PVA based dry

2Ostorage matrix in the presence of DNA | oading buffer

30

cont ai ni ng phenol red or other coloring agent and 50%
glycerol. Each well was sp&t4¥4with 10ul of DNA

ladder  ancbvdyew SesAby ot @i of L fresh DNA
| adder used for the El S"BQH!%/IS)IEWABL:P\IAI\?ATRIX

This example describes recovery of active proteins following longterm dry
storage on dissolvable PVA matrices prepared as described in the preceding examples

A. POLYMERASES

1) SEQUENASE™--Sequenase™ (USB, Cleveland, OH) is normally stored at —

o e . .
20°C and loses activity over time in the freezer through repeated freeze thaw resulting in

reduce.d reading length and quality of the sequencing reaction. Sequenase™. was appiied to

the dissolvable matrix in 1x sequencing bufier in the presence of 5% final concentration of

trehalose or vaiidamycin A. USB Sequenase™ Version 2.0, DNA sequencing kit (product
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25 visualization of the |ladder in one well of an
el ectrophoresi s agarose gel. The DNA fragnents wth
the | oadi ng dye were dehydrated overni ght and stored
at room tenperature. For recovery, cells with the 1 kB
DNA | adder size standard and | oadi ng buffer were
rehydrated with 10pl of ddH2O The rehydration tine
vvas‘;urﬁb%ﬁﬁlﬂml)wm usEl eRoldRg RESIpbNRd Mrotocdd! QY ¢

f Lhe %8@ of 1 kB | adder onto gn el ectrgg%girge@gggrgwe“ in a 96
gel '8P %WHF’% 'y the 1q9p¢entptiop A thioedn Qtta@kdéeqtshaaé@duslem for one

| i getudndirgiréctidh. EHRroPS Bu buf f er at
was corrparreglby fIraoregg(%g%ceq{a%?tgﬁglg?nvgﬂgﬁ% ER ﬁ?od?dﬁ?zer For

Br B1P¢: &e apmpletg@eltves hirizatéd wittnaolibof anskqdéhcih BiHeLror 5-45 minutes.

g ehydrated dry %twﬁy red size standard. No difference in
S

fl uorescence 11 FEYSISeqYRICIAY Feior Weisi prepaEMAsbapd S label
wasndibs estied wai\@ﬁtﬁo&fore&éb%n%%lanﬁ&%\é&@nw el. T S Spugnees of the

degradatlon fromthe dry storage at roomte
e BNASISTORAGRasSwerp oGRNGR ) fekitd\ie E)é\{,ﬁepﬂ,e ladders. Both

tog Iu,@gp,%ttosf t ot genom c feline DNA in 10N1
% 0 pH3 ef glrrng\%égmg%uaﬁfted onto a 5% PVA based dry

St or age nat r2) )TAPEHOLWEERASZE-Taq QQYM@IBSle H RIS acT Qr% IS stored at ~20°C
was dried overni ght and stor erg

g
10 andn?o%eisu?cgwtydyﬂt reR thrgyah repeated (jfeeaa mp\@zmltlag i Q)Qé} ampllflcatlon

FOéfﬁd‘eﬁﬁ VEH s omc feline
DNA vverg r gﬁ;&??fﬁgégg {%J gés?lr\)%eg 'eggeﬂ? ISeyARamAlrK g 1x PCR

1xPyfleRi tie f resenck pieptoninals pﬂ'@:EfﬁtiﬁﬂOl‘pb‘l ﬂﬁh@os@t orValidam cm A. The
CO&%@JHrEt%R ? é?l i aigg l\/lbgnd dNTPs fort 15 m nut es.

primers amplified?a° &60PBE YasAgHKent & the epricentraDivf fr'ﬁt&m stored
r ehagd Ipé!?rﬁaéiasfeeaﬁ‘ddl @F dhe Xboik Eral@iont %ﬁt_ﬂ? rfa%dgolgngeg??emags stored

tubes and Taqg pol ynmerase was added e re
15 cyRomegtiqnaly | "35 /¢ freazerafier ragrarbry ztbelcapmplese viell Yad BYRFARSBWith 20ul of 1x

gePCR RER Bl iShgeNas performed one week and 3.5
nonths after dry storage. At 15 both tine points the

DNA fragrrentForofacfeWpa@Iyexd BCRerea@idhd whR aopkdd L&Y, sfandard PCR
lification rate conpared to

Wi ecrease in
f ;}orn?g% ng gme g—’rC e%%%fté'vaf)ﬂﬁ\ troa)worg;gc{wa(gammelDMAe ACR products of

tcmar amwmuheoai 2R pbit
I—rlg buf f er V\%.S sppg?t gfgsegﬁltgr%r@og’fg%% "'B”ag@apegp%p Both PCR

stﬂS déf@‘éwﬁ'ﬁteﬁ‘l'%k'”l"ﬁef@alch well of a 96 well plate. The
genomc 20 RN_PE I8 t and stored at room
t enper at ur e. tr oiﬂDkI%wag' EQ? E%EJ&YMF@%%WW EnglagrCBiolabs Inc,
\é\@ehf@&dﬁht @em W@‘W be&ynged3e for CCRUBRforPNAs Wi 8d E@Jﬂ}/ dLatée gored at
ur.
Zb‘%g IF CF?rozen chain of transport was interrupted the enzyme lost its activity. The protein

fost activity over time through repeated freeze thaw, resulting in reduced enzyme activity. Fully

25 active Deep Vent™ polymerase was applied to the dissolvable PVA matrix in 1x PCR buffer in

30

the presence of 5% final concentration of Validamycin A. The concentration per well in a 96
well pléte was (5U per well), equivalent to the concentration of frozen stored Deep Vent™
Polymerase used for one PCR reaction. Control Deep Vent™ Polymerase was stored in a —
20°C freezer. The complete well was hydrated with 20pl of 1x PCR buffer for 5-45 minutes.
PCR reactions were prepared using standard PCR protocols and the PCR product was

eiectrophoresed on an agarose gel. As shown in Figure 14, the PCR products of the frozen
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reagents containing 1x PCR buffer, 2 human growth
factor 13 (hFGF13) specific priners at a
concentration of 10M and dNTPs for 15 mnutes. The
rehydrated reaction m xture was 25 transferred into
PCR tubes and Taq pol ynerase was added. The reaction
was cycled for 35 cycles and analyzed on a 1 %
agardse dgeloredRERARR WSl SridaSRE! d one Jront

after ‘dr%_ storage. The fréﬁg?rent 95{?92{'%pecﬁoﬁn£r~ﬁr’%g'?%f’ﬁd“°ts were
f 28148t gaHEMronEsegriensé N entitaive affpbidican v ddail b8ween a re-

degyeeastindbraml i Licatian rate conpared to frozen
st o genon %ﬁi\!"eréﬁ WEAVPLE 3 DRY STORAGE. OF

PROTEI NS Bi dl. dgsttiction Sadypke St or age devi ces were
prepared as described in Exanple 1. 5 This exanple

shows that dfFsyes wgeedart 2pE ondisl pat welntisesbblied to the dissolvable

t enpes & Uy Qigldibh LoRIP| e recovery ., of ~activity offer
tremendous advant ages ggenﬁ{ff BE° 10 ¥t 8P fanssrrgipe ki Trabalose or

f r Gidamyais A Thpudodcentsaiinp bee vell BtzaBivlell bite a6 etflﬁ\faie}{tj tb e concentration
t sequenases, heat stable

t e(?ftf§oz£no gtor%id f'Ifzaer S ymer, df ; .
pol ynerases, ' rdStPrert difdelify Phe SCR| jeguism sGonfyslokiedls @s stored

wedoavepasrbI i d26°0 (REIPNStd @ rQtectiye nature of
10 the dissol vable matriX. ‘ST?gei el”&f?%%oﬁat%c}lwm%%é?fr?é restriction

10antfi2{ifePifie &€ Gviéryindes. attd efepurtd elasthie valaiigeAENIWRY 88 ronydrated
le matri x descri bed above.

VSTNaTe i S rm di ssol va
The mat f&fbﬁg%tdgﬁregabgﬁ%gp‘??ﬁ"'gfvﬁ%e'?ﬁ”é%’@%@ QfanERErSse gel. The DNA
pHBA@Ng pitlemodt thedoRB aad [Md dr)chkdrdt Ofan % PVA. The
V\rrgoﬁ rix was solidified by dehydrati or'1q‘;aéged&)t”}?grer%rt%tae'?oﬂg'ge“ed
e aémg&dtvf%%é'”%?flﬁ?nt fe (Cfgrbzpre@dm gry S(toriemergﬂgrgi g’)rows@&ﬁ@a@ﬁt activity.
absence of trelal 56 0. ) or
val i danyci n A (Resear ch %%ES@?@CW%FQP'@?P@!?@I (Agied Biosystems
15 deq@_ﬁostera@érl 124 anzxmevarldgaé)g».equ&_ctnlg B4t shubiQ o0, ti;l;lg%ﬂg}@gp%rﬁte d freeze
'%M& &E&tse,]egult%ol.utl on h%/adr ated and solubilized the
PVA. The protelne i CHURPE ragaR daoth i detsseueseihwitshttion ea reduced
maualitof &adeadr i ed at  anbi ent tenperature. Validamycin
A was added_to the biol ogical material in a
concent r at i Bi§SbfaPPOPERteH SBY \ettive HbeDysrX tABIE waf applied to the
sence of validanycin A was

bi ' > h
| Rk Y S ﬁ‘n%l{ﬁj L r(%act?oBl E:‘J?fﬁg\/'& tEeaﬁﬁF%‘C?rﬁf pYexfinalgpncentration of

) applied to the dissolva

0 EXaNSE (Fuka GBI E)RMO%Miﬁyeﬁmﬁhé\@nlﬂgldgﬁdgwé in the presence

Dl oﬁﬁgg\/@BLE_ PVA MATRI X
. mic and sequencing primers without loss of activity, Big Dye™ was spotted in the
presence of M13 forward primer and puct8. The concentration per well in a 96 well plate was
equivalent to the concentration of frozen stored Sequenase™ (USB) used for one sequencing
reaction. Control Sequenase™ was stored in the conventional in a —20°C freezer. The
25 complete well was hydrated with 20pt of 1x reaction buffer for 30 minutes. PCR reactions were
performed according to the suppliers’ recommendations for 35 cycles. The PCR products of the
cycle sequencing reaction were purified and -analyzed using an ABI capill.ary sequencing
instrument according to the manufacturer's instructions. The sequences of the frozen and the

dry-stored Big Dye™ as well as the dried Big Dye™ in the presence and absence of the plasmid

30  and sequencing primers were compared using Mac Vector sequence analysis programs. The
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i This exanpl e descri bes recovery of active proteins
followng longtermdry 25 storage on dissol vabl e PVA
matri ces prepared as described in the preceding
exanples. A, PCOLYMERASES 1) SEQUENASETM - SequenaseTM
(USB, Cdeveland, OH) is normally stored at- 20C and

| oses activity over tine in the freezer through

r eperted qialigeze iddnfos, il @8 st Fddthakd readi
qt Eﬂgﬁié( uality of the ssequer?m né’gfq%ggeggs nere o {aMed using the
g 4 ?Kﬁ%ﬂﬁ& éﬁﬁ?%"’édﬂ figure305.t he di ssol vabl e matri x
|n 1x sequencppgThAdder in the presence of 5% final

concentration of trehai ose or vaiidamycin A USB
SequenaseTMPrlm@es)areZm@or ENAIBREU EOGHRE), l&o'ieag&rg}gte,ged for small

2 70770Q s used according to supplie
55 mgtlégﬂp scr 0 6%\@!&2’

prot oco et AEw ££498 Ao Viggedliseapes sactDss HM/S|P|'otease assays

pl et @fHEGTRAW NeHof bedaQsd & fration of frozen
st ored SequenaseTM used f Agre%%%%@elsﬁe §E5aIT P aBRiE iresftion where

CoPRSPIBP 2ty R e somad rrisass hax e GEIMES WribOB %lawasséy” Tﬂe kinetics of

208, recover the conplete well
hyﬁ%a{aét gﬁ’ref'] b%%E i c?an%(s 'géﬁ’ﬁ?@?&?cﬂ\g{y B%ﬁ“’ﬁ@q?h Tfe@l!e 15aw45Thls section

m danrtoestrates hﬁoﬁne’mqirbt&éstaé/ inARA bdSd e reactions

vvetée C{gr epared usi ng an S35 Fabel ¢e féﬁs%&@%e TELEY§ B Rroffgied from

it ee I e o s e R

t

wer e conpg{r&én by T éjg%ztﬁpe ?%'”gs qﬂ‘ér‘r’é‘é"fl thRIenzyrae. St 4s for a small

se’ﬂ@]@ﬁ@ég‘em ptdjest. same read| ng quality. 2) TAQ

POLYMERASE- - 'ﬂgP ol ynerase for PCR reactions is stored

at -20Cc 10"d °6?é‘§"ﬂ\é?f°@?%w%\$eqﬁe@ ArANY oretgiation per well of a

reqae,@dneﬁtef;sr@(%@dt“h@w LSeMleth g vver a lification

eff| ci epc% The Taq gol ymgr a\}s}‘em% § ofy@edvity buffer (0.5M
oS d%t Glveesr V! A vt 25) reartaining tréhaibxe BCRandQMfJnek 4N final

th;% RRESENGE 849220 f | nal, concentration of Trehal ose or

Val l|1danyC| n A 1'95 \L/(l/:oncen?r%’f”% ) erotgase| wasn seott96 in welis of
\Aﬂ?lOIyDrpﬁl'yaheplwasmeﬁwpr\éadneen&f tleRaidB@r CARGERN of :
froz gl‘jgrdﬁ' Taq pol ymerase used for or@%ﬂgﬁie bresence of PVA
r eac | on° Y 81 °te"i’%f‘qwi*§d F%PM%’P%@éXWatyltssweed thkSpresence of 150mM

ccmmsmd GR@bEN6ribd) Borm [ ecovery, t he
onpl ete wel | Was hydr at éggo\?mgg E{Naﬁo IeYtd 99 hpitRPQst frefyeration.

20 ¢ (ﬁnZ}g‘laH(S rqPcivnt aclvityFeaes fodoviedi ihya &lﬁétlc)l&lx@y udit r%Ra rf%%hén%ngephde |

30

VV%E,,ﬁ I n ndard PCR protocols and
a"?f)ggtﬁ’gtﬂﬁ%é%e’éﬁ rg%"%"r”&f) Ho? EREH 285 AYer #0240 miete giek.colige The

P@Rcmombscdrﬂlym‘d ort BepabkHZ ensingl
erer ase were corrp;r ed by Vi sﬁ{'glhgr ﬁétxef@?m@ﬁter BRSPIing to the

FHPrB8HAEYswer e equal in intensity.
No enzyme activity could be restored using the HIV protease that had been
spotted with trehalose or validamycin A alone, in the absence of the dissolvable PVA matrix.
By contra;t, 100% of HIV protease activity Was recovered Using enzyme that had been spotted

on the PVA matrix in the presence of trehalose and 70% of the activity was recovered from

enzyme that had been dried using dissolvable matrix alone (PVAY without additional stabilizing

agents.

2) FIV Protease--FIV (Feline Immunodeficienby Virus) is a lentivirus closely

related to HIV. The FIV protease was spotted onto welis pretreated with dried dissolvabie




3) DEEP VENTrM H GH FI DELI TY POLYMERASE ( New Engl and
Bi ol abs Inc, Beverly, MA ) Deep VentTM pol ynerase for
PCR reactions was shipped on dry ice and stored at
-20C. If the frozen chain of transport was interrupted
the enzyne lost its activity. The protein |ost
activity over tinme through repeated freeze thaw,
I
r e ¥ F“r?gcor‘??n?r@@m el pnEy Wl ac ihe \bhds¥nce BHE hen o?\&/qgis,ﬁ%,de based

De lied to the di |
VﬁR%ﬁfrﬁf_Eh{!_% %P%é%? Eﬁ,\é\? a5 95&) ITt?nﬁ évegﬁr @ggmmlest’l;‘o m&fH, the protease

f i srall the onibiBNTL-atWeRMcofbleMR dridd HG
concentration per well i fr% 2 96 \%\gﬁgat foo{n eNRELRYrs U T pro ried HIV

We?rpkjaase év&a [argdraied fo Qj\ethlq@’ It by egivty @ifeam th@fprefsérfég %\n1 50mM Guanidine

5St ByRAnbReP yﬁengal' nc re%gfqgr ase used for one

reacti on. Control T T ‘Vﬁ‘?e%@@dvmg Srheﬂcesdudynusmo a

a uoRg®idf peptiteatontaiing t\ﬁﬁﬂm}eﬁhﬁwt Weldou@s, 2Led w
200l Of 4% PCR buffer for 5-45 m nut es. eh%%:‘ PeReY et § 20 minute
r eact CORE A e 2ed P Mg Potkantiasidn PCRIRF ALE 4 Sneter, The

ardy plaeafCRuRy Adii ) G 9 hor esed on an agarose
gel . As shovlvnpl n Fi yg'\ﬁgi'eﬁ% rhe e éﬁt'ﬁ’f’ﬂfﬂ‘i?é% andghe @rimnatlc activity

" r\/«@fé}ﬁ)ckeg@yghé thnenqn“atymsﬁaoﬁ%r&@&%%‘ﬂ@ﬁ?lnmfo?ar%% aFtIVF after dry

ler;fpece)ectl on. Both PCR products were

:yS()'

15

20

25

30

coul d be delr@ﬁsl&d et uReRy, dration time of 5
M nut es versus 60 mnutes. B mr %/0 Coﬂparc?ﬁ %55y @ove but for

HI“P‘FHIEi FCHa% Fglp‘?j?tﬁ@ﬁ i proedd aMyS"rﬁUthBQfoté/wérl ofV@éyme actlwty durin
matrix in | x digesti 9

feRfl o Onh yab
Iw(i}Jfg(;}r I% taﬁg%%?éggéhth%prg avatEaMbient t&'@?ﬂf@%paﬁhemsmﬁable storage
Trestrix| Gdieer edditivi/atotedmal GlabiiAd (g, | on
Wt;\he mt 96 wel| plate was equi vzgllgg%t%q'% ﬁeﬁeé'ce WS detectable for
concs ?Clt%&(f gﬁenﬁ‘f“ef(':'%ﬂéh stored Taq pol ynerase used
for one PCR=r g8abEQOT, SIQR s stored
conventionally in a -20C %d;agé gnﬁ’?é’ %H‘B? SeeeriveiA, # Mo202L)

FOORY apattel wenprckiecio e kst e bk brPerddasGIIg YR
d ab
bﬁéafn&{m{sr&rm e4p$ rénnc%uqhg fi IIug of pucl 2 D asmsgﬂ oven Tx
di gest e 1 he T ehydr'eegnosnsaiiop |°&Yai"dﬁmyen£yrm>na6ldgase was

t Bleredii lg es2ed frpdzas ming Elv8 ar ose
gel . The DNA bandi nga@gettt er ﬁ\kz%]?@ Bﬁ{egﬁv ﬁ%zzog'ﬂmgﬁ Hga? \pfibutfer for 5-
dry ”g'f“é‘?sedsqlilgn‘&fl A digasiedcenipmrestiat ohcapmmdlcggﬁ;sg,ga,,ated pucts

pbiasiil thadNga¥daSHarh t The frozen and th
st or ed gnzg;ms sh ol\%ggé tpq%‘l 'l\?g %iee eeeq Vipetpliel @ith gpasn BME‘BMgasc-

CY0g Rl QDR FIO NG ABH Wi @nENﬁnW!r(ttf@nbdlpﬁlg cﬁh&‘?‘éﬁ?gacm al cg]i% The

I g, CA enzmeforccesequ
| s Wgrjé %&?PQP%\?%? plﬂelzt,endafhft Bansfoamrtian etk vﬁaseeafayzed b)héﬁMny counts.

PPOE eigas, pldshalobiid¥dmi BbidnRd ading length of the
ligg’@enm ng reaction and red Hg%gtheg "Pﬁ Sofr ¢ stpreg Hgase had

P SIioDpe By e roredioatises B g DyeT" " (ABI)
was .appl i e¢_ tRQ:cénstﬁutable HIV protease Assay-—-Currently HIV protease assays require
defrosting the protease, resuspension in an activity buffer, resuspension of the fluorogenic
substrate in its buffer system, mixing of the solution and application of the mixture onto special
fluorescent 96-well plates for a pretest of the defrosted enzyme activity. After determination of
the protoase activity, the assay for the screening of inhibitory compounds can begin and is

u
sually conducted in 96 well format. The Same procedure has to be repeated involving the
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sreactions weL

10

15

reaction varies based on c

20

25

30

di ssol vable PVA matrix in |Ix reaction buffer in the

presence of 5% final concentration of 20 trehal ose

(Fluka #90210). To test if the Big DyeTM enzyne can be

dehydrated in the presence of plasm d and sequenci ng

prinmers wthout |oss of activity, Big DyeTM was

spotted in the presence of M3 forward prinmer and

pURPEYGIng Fleps cispaibed fabdvie ONTHXErsed®nl sHolls 3026, 08! 4. pl at e _

Wa;?bcorggggtio alent to the concentration of f?sggelﬂes%r%?aésa supplied

Sequenase T TUSEI" ¥y "e8rds wbths etparn anphieptior @b Hi€Rdivable matrix

Cantiiel forfe 66l BrRRSEREM IR Spesth N hg.conventional in

a -20C freezer. The 25 (?orrrgfegd?gh%etﬁ? A OF3FE PAVEYreiaingd stable

20f9e"Sried senditioset i on buffer for 30 minutes. PCR

erfor ccording to the suppliers’
SRy

R .
r ecomendat I ons F oS e3P AePERagteselived sbavé, HiM@rotease

Cyeol ENs@oEaROVENg s foRaC hidOiedar e YLd Liied. and .anal yzed .
usi ng an ABl capillary se'auenci ng plgér%lge??%\r'f&nti“% the appropriate
ad&HrYs W@C?rga?qqe Fenlieesenis erotsask nebstaet arange nE&ive control well
S RAMBRREBe SfotdabiEinfik: nd.the dry-stored Big DyeTM

as \gelaljaggtohe dr |El§e'§;§%}aéwgwnit??'rtwgerﬁ}%§éf%@ op 86l well plates as
abysbndee operathreof pheasomded h30 oAytlo SREWARF LB BY I MBS were
c%g;ggr.edcolrjnsi%ﬁ Mac Vector sequence anal ys?rséogggﬁ’?aan%?t inhibitor
The - b. SEq0 d2 retﬂj(g?tfzttv RiBkeased eamtaingral welli amdt weserftd K@t fluorescent.
7Q0bshats asoll. LARGRINgHE AHS WL al using the dried

Bi g Dye reagent's,nggs Shown ' :ﬁ%&g?@%r PEeaps pRISTIASESS inhibitor
PrIBtcERRS overveas ingjuded. dithe artdiing Brb s for B bR WhyY redfe@ 4§ ﬁl%v%s’than 10

akfy USE nal | . 5 nol ecul e screens to devel op” ne
dr ugs a'(g%g\'ife‘F)fgsr.‘tt"”%\!;/re}Sl PRyt Gfegsg'%‘%rég‘ g 1@ sSimjlay imPrsatirga sen be obtained

a$s apsr bnckenttd es3agd {cfdeRdibriexh QinRElLf ;S?&E@oEeC ause protease
activity is a delicate enzymatic reaction where
baseline activity of the stored protease has to be

adj usted prior to each ass%&AMp'[pg kinetics of the
anges in protease activity

af t er each YONeTRESrdraRE OFTHHLSS mﬁh@lﬁxssdﬂ%&%}&@}rﬁ? how
dried proteases in the presence of dissolvable matrix
were protected from 10 the | oss of activity and coul d

be acti vat erhisdxb@ple B&oiLd AL aislRQUL, changes in the
activity profile, resul ti ng i S%OFa e OISt PRgature of E. col
s

5P Aya dirspivabin pagix magfalt he enzyme, such as for a smal |

nol ecul e s j prorect . 1) HV Protease--HV
pr ot ease vvgé;q%? [)Hgtp] tg Eég Og%scgeg'ﬁf\’/f 684;'{%'&%‘9&?% ReAtefrewerpedsuspehded in

alB gewieddiagind smttpd i twekadt @ heWel) Biadi N
@%M} x.in the presence of act ievibtay %3@?69{1?9%58’”5%{}? matdx in growth
' rﬁ,gao Eﬁ ?[%98 Fﬁfelvaplwmaleﬁ% caBxedodth 5%i \ralidighycin A and spotted

t 6re e IR sWab¥ A LiFhd N t final concentration of
2.5-10% (\SN/ V). As )gn}:/?r?t Fr)lofél—‘fre?f pdlrr%(flé’é%rgg%@dsﬁ%ﬁ ed| ambient

i RMARRILS- ghe wpllsIwith theplybediftergnt abrBiohs wdrd 18y ald '
ERNBLARE 1R col @l JRTYSIN, M t hout the pr gysd en%éﬁ@%%ﬁ&fp\med'a for

$ were plated onto bacterial culture LB plates. The plates
. 0, . .
were incubated at 37°C overnight. The E.coli recovery rate was analyzed through counting of

the bacterial colonies, as shown in Figure 19.

The dissolvable matrix is also prepared and used for the driedi long-term
storage of cells, including other bacteria, plant, animal or human cells, and for dry storage of

phages, viruses {e.qg., ientivirus, bacuiovirus, etc.).
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matri x. The dried H V protease was recovered in Ix
Activity buffer in the presence of 150nM Guani di ne
Hydrochl ori de. Conpl ete recovery was achi eved one hour
post rehydration. 20 Enzymatic reaction activity was
followed in a kinetic study using a fluorogenic
peptide containing two fluorescent nolecules in a
FRET assay duwhodimeR§ ofritieutre mbiiescabd %&npoI#]@ns 5RAGLLQR of the
waﬁwgﬁglreggooq1a ?ackard Fusion mcrotiter plate
f1 uor onet er asTETHAY Povserth anghediendiNFr enzymes, and other biological
I NSAMplés s PBSdedNere@nNzyme activity coul d be restored
using the H'V protease that had been 25 spotted with
trehal ose or validanycin A alone, in the absence of
st he di ssol vable PVA matrix. By contrast, 100% of HV
prot ease activity was recovered usYng enzyne that had
been spot t edronoife tokgoiRY/A willel dpredile

qﬁéose and 70% of the actlséi ﬁ%@ﬁﬁgﬁﬁ§§§%%m?em%ymmms
enzy VRGP NPYE Gegseriercrined eeinifor woaqasscgdibalrahﬂnevaﬁramsrmeg,f,cat.ons
al eaae(iRYANit st abi agents. 30
2) v Br ot eﬁggtd?‘%ﬁng@'?% i< @?”d s°‘%‘|’88£‘k? vl fiors Agpargiagy, the
i s'“‘@”froémnovltmliagewbmgebythe Eﬁﬂeﬁﬁéﬂd:latnﬂs H V. The FIV

qjoProtease was spotted onto wells pretreated with dried

di ssolvable 55 matrix at a concentration of 0.5 pg
per well in the presence and absence of the peptide
based inhibitor, TL-3 (Lee et al., 1998 PNAS 95: 939).
The wells containing the matrix, the protease and the
inhibitor TL-3 were conpletely dried and stored at
roomtenperature. The dried H'V protease was
rehydrated for one hour in 1 x activity buffer in the
presence of 150mM Guani di ne 5 Hydrochl oride. The
enzymatic reaction activity was followed in a kinetic
study using a fluorogenic peptide containing two

- fluorescent nolecules in a FRET assay over a 20 mnute

time course. The reaction was anal yzed on a Packard
Fusion mcrotiter plate fluoroneter. The FIV protease
activity was fully restored after the rehydration
process and the enzymatic activity was bl ocked by
TL-3 denonstrating that the protease and its inhibitor
are fully active after dry .10 storage at anbient
tenperature. Trehal ose and val i danycin were al so
conpared as descri bed above but for their affects on
FI'V protease in protease assays for the protection of
enzyne activity during longtermdry matrix storage of
the protease at anbient tenperature on the dissol vable
storage matrix. Either additive protectively
stabilized the enzyne and no difference was detectabl e
for 15 the protection of the enzyne (Fig. 17).
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5coggg$pegQBTer%éerl al cells. The cells were plate

10

15

E. LI GASES-T4 DNA |igase (New Engl and Bi ol abs,
Beverly, MA, # MD202L) (400 U per well was applied
to the dissolvable PVA matri x prepared as descri bed
above in 1x ligation buffer in the presence of 5%
final concentration of validanmycin A Control |igase
was stored in a -20C freezer. The conplete well was
hydrated with 20p} of 1x ligation buffer for 5 20 45
m nutes. 50ng of Sall digested, calf intestinal
phosphat ase 'UBbRGEPKBISYI at ed pucl9 pl asnid was
|igated overnight with the rehydrated ligase in
parallel with frozen stored |ligase. One half of the
| igation redcti of bigdgicelramsibotame detitdioPbiRal rpal"'élurén% of biological
LB agar and the transfornmation rate was '
anal yzed by colopy cosipgts. Only religated plasm ds

could form col oni es under these conditions. The dry

stored |igase hath 2% W@Ipﬁatmog’rweannmbeng/pl@relwmﬁarm@weus

t hpatbreQz ec st itutable HYV

pr ot eas e%?ge{n%gﬁ? & %’?1%? '°?—|F?/“EFf rﬁg‘é’“‘égrs’ﬁ‘gf% ofsaig ielisecomprises
defMyBt matggiat bl pr ot ease, resuspension in an activity

buf fer, resuspension of the fluorogenic substrate in

its buffer systefff nmi3IeAYows redin&egshantianspoarretdevice.
application of the m xture onto special fluorescent
96-wel | plates for a pretest of the defrosted enzyne
activity. APter Aeiblegicd sraipleasiorae d30cd dt6orBhPib BARE: wherem the
aGtdMinf¥oriall L€, e%%:aé/ss Qr _the screening of inhibitor
conpounds. can Beg fidei'8 2 sefesphl |y conducted in 96

wel | format. The same procedure has to be repeated
involving the 56 pipetting steps described above.

This sectioh shdwddnsigelusammty Sheocpr dvieasecsuRPld @Gim 1 which
acanirdédWkidsretrta d methods of the

present appli cat ?%ﬁ%%&%%?@go FIABrRPASt rix in

dried form no pretest has to be perforned, since the

- H'V proteasg act_ljhw ti/oﬂr emai ned stable wunder dried
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condi tions." 5 Usi"R§IPHIE GRERIE ISiPErSP elersgrofrmisin iBwherein the closure
pmeparcetloass feagietibgsiu@bove, H V protease and FIV

prot ease were spotted and dried in their respective
activity buffer at the appropriate reaction
concentratipon. Th e rot ease substrate and

the negative cont ?mg{b%'aﬁa% @oﬁtf’%fgmdﬁljcet REFoptingt sagleim 1 which
i PviADBesEn ailghiesisuppdinted in their buffer in dried form

on 96 well plates as well. The operator of the screen
had only to add water alone or containi ng a test

i nhi bitor ¥0 scnafigRg &M to.rehydrate the: .
prot ease contai ni ng wel T, Hpggg\%afjevﬂce aSXCY‘{‘RQ P CigiBY eeseriging an
sﬂ@gﬁtﬁ'af%emtarouns&\emm@nngl y, for rehydrating sone FIV
protease wells the TL-3 inhibitor described above was
included. The handling tinme for the assay was reduced

by more than 104 bl safigle SRR LA cyrs,n%ﬁ,cgag,ﬁs s

shown in Figure 18. Similar time savings 1 comprising a
ol'Bc’[Jgél[etﬁ:é:@sure and an airtight closure joint around each well.

8. A biological sample storage device according to claim 1 wherein the

matrix materiai is capabie of dry storage of the sampie without refrigeration.
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10

for other biochem cal. as says, screens or

experinmental protocols. 15 EXAMPLE 5 LONGTERM STORAGE

OF CELLS USI NG THE DI SSOLVABLE PVA MATRI X Thi s exanpl e
descri bes longtermdry storage at anbi ent tenperature

of E. coli 20 cells on a dissolvable matrix material .
Equal nunbers of Escherichia coli (DH5 al pha) bacteria
were resuspended in LB gromh nedia and spotted in

wells of a 96 well plate: a) w thout dissolvable

matrix in griowt h A Heicamample sirede dbvice tbr diessad Mak of biological
PV dopdid: ) m xed with 5% Val i damycin A and

spotted on dried dissolvable matrix. The plates were

dri ed overnight #&d samred at anbi ent 25 tenperature.

The wells with the three different conditions were
hydrated with gr St h #HEFPE Hae compisinhengror apidralither sample wells
Comnbterd capdbid &1 Gorkini to bacterial

cul ture EB pl atﬁﬁlAg%haé%ﬁg% lg@h%’\i\.lféh%ge"} NEGHALE G Sqid welfsreomprises
oVvRPMATgReteriarthat dssesior dissodates i arsatent\was anal yzed

t hrough counti ng 9f the bacterial col onies, as shown

in Figure 19. ThE di L PSR Edivdieryercy tanspondsr pevgpar ed

and used for the dried long-term 30 storage of cells,

i ncludi ng other bacteria, plant, aninmal or human

celIs, and f'Br dfpiogien sayeplcostoragiigies acobrtingl B@%in € o wherein at
i a8dst dHeh (CALI OV ] . etc. ). 57 Enbodi ments of the

dry nater\A:éEc%n?gigéaégagh%%yn%ods?%ﬁag%é"dgﬁtar' met hods of the
invention are also contenplated for use with

anti bodi es, _RNA. _enzynes, and ot her bi ol ogi cal

sanpl es as provi §¥dPRagied samplersigrroe Hevieooe gimgio iherein the

Widetectaie MBIRAIG CbAbRES § LRk ough specific
enbodi nents of %he invéﬁ?tﬁ%hgﬁ%%é been descri bed

Sherein for pur poses of illustration, various

20

25

30

modi ficatio e made wi thout deviating fromthe
spirit and E%Opemﬁ%f Q'?' ﬂgéca?r?@ré‘ﬁlfi FR2ondeytedichglaim  toheherein the

| elertebiomdicstonat sbibdEdt £6h aXE @RIup Aonh¥ing NE ARRSNDE] 4
. . . p“consistin LR
claims. 10 .58 Z Wat is claimed is: 5 B8 indcator, -

uminescent indicator, a phosphorescent indicator, a radiometric indicator, a dye, an enzyme, a

substrate of an enzyme, an energy transfer molecule, and an affinity label.

13. The biological sample storage device of claim 10 wherein the

detectabie .indicator is capable of detegtably indicating presence of at least one of an amine, an

alcohol, an aldehyde, water, a thiol, a sulfide, a nitrite, avidin, biotin, an immunoglobulin, 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.

14. The biological sample storage device of claim 10 wherein the

detectable indicator is selected from the group consisting of phenol red, ethidium bromide a

-DNA polymerase, a restriction endonuclease, cobalt chloride, Reichardt's dye and a fluorogenic

protease substrate.
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1. A biological sanple storage device for one or a
plurality of biological 5 sanples, conprising: (a) a
lid; (b) a sanple plate conprising one or a plurality
of sanple wells that are capable of containing a
bi ol ogi cal sanple, wherein one or nore of said wells
conprises a matrix material; and 10 (c) at | east one
radl o frequency ftar i ol ogi cal

mpl e st or age devﬁ%gg%g@él FS?OYA%% Sedse ?Cﬁ‘?rg‘“%‘?é i hogheherein at
maie?si PHER Ferarisesi g doksves lm‘mblddr?ofﬁa@‘fsl AbBRgikd u@’ubﬁ@rl 34%”E|ochem.ca;
15in@mitof bi ol 0gi cal sanple storage device according t
claim1 which. conprises a closure neans for closing
the lid onto the sanple plate. 4. The bi ol ogi cal
sanpl e stor age device of claim3 wherein the closure
means conpri Anerbigipeied eanuhlostarage d@e Bf clAmbisAlHRECAL inhibior

s agRbigctst AR GR [ rding to claiml which
conpri ses an alg(r#(?}ggcgrt%lsgi?osuvragd PR TE3: %’dbﬁ””bvrﬁgv@acﬁate sodium

afWquc@ S’NOJF @@éphkemm(&neﬂw%ﬂé ngNthsgl eaghl&o%? ﬂa{e}one aprotinin,

sullfogl t cldosure joint aroun

bi ohle ide argt digrerapefiuerephaspimiadi ng to cl ai m 1
conpr|5|ng a magnetic closure and an airtight closure
joint around each well. 30 8. A biological sanple

st or age deVﬂae acleordegy! a0 ptd AdrByeldMbe bEddin t1{:3‘%\/here|n the inhibitor
he

15

20

25

30

B¢ EdietedB s _capabl e of dry storage of
san‘pé%t Wi t ﬁ ?!groue[%? gtpglo Difinasegnipbitey, b 81PDefpbatbsesatgIbE a caspase

stlmbatgreacmnzyree fnﬁbltOerﬁcé'ﬂrad Y, Of Lol ogi cal
| es, conpri si (a) aﬁelz%%n g HJ 2 g Vfﬁﬂ”é g @ cell cycle
HPs g iRy %Qﬁ‘é“r@r'”hg"t‘iﬂam apfptepse)rhhnsutarrpl e vvel s that

are capabl e of containing a biological sanple, wherein

one or nore of said wells conprises a matrix material

t hat di ssol ¥&s oOfhedickpalisahes stdagd d%@(lzevcﬁq:]:alm g he(ren)\ the mh:bltor.

| gastinerdadio frequency transponder device.
e frd
qhe group onsrstnXg of a reducing agent, an alkylating agent and an

antimicrobial agent.

19. A biological sample storage device according to claim 9 wherein the

matrix material is capable of dry storage of the sample without refrigeration

A

20. A biological sampie storage device according to claim 9 wherein the

matrix material comprises polyvinyl aicohol.

21. A biological sample storage device according to claim 9 wherein the

matrix : . .
atrix material comprises at least one material selected from the group consisting of

polyethylene glycol, agarose, poly-N-vinylacetamide, polyvinylpyrrolidone, poly(4-vinylpyridine)
polyphenylene oxide, crosslinked acrylamide, polymethacrylate, carbon nanotube, polylactide,
tactide/glycolide copolymer, hydroxymethacrylate copolymer, calcium pectmate hydroxypropy!

methylcelluiose acetate succinate, heparin sulfate proteoglycan, hyaluronic acid, glucuronic
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10 10. A biological sanple storage device according to
claim1l or 9 wherein at |east one well conprises at
| east one detectable indicator. 11. The bi ol ogi cal
sanpl e storage device of claim 10 wherein the
det ect abl e i ndi cator conprises a colorinetric
i ndicator. 15 12. The bi ol ogi cal sanple storage devi ce
f a@df dirembbepondiien el-tarmtikzehepdet-BRLiabk
lected from the group consist ﬁ%gﬁnoé'm%@fehtgnr 3§e%'ﬁ?/water‘50'”b'e
8"%’%%“8?“0 'f 'C‘T”ﬁﬁ?tﬁé%@ﬂf*geﬂndl cator, a phosphorescent
| ndi cator, a radionetric indicator, a dye, an enzyne,
a substrate of an enzyne, an energy transfer
mol ecul e, a8 anAdfidiégiiat yanipad etbrage? Bevi3- acddy ol 0qi
sam‘ggrg Shenage device of claim 10 wherein é%ngPlo il eroin ne
etectabl e i ndircatoft %8St Y5astaterial S@meéctrratoltye group consisting of
|nnhdmaye|ctmge RELSPBEEnAreliosk €ast one of an am ne, an :
al cohol , an al dehyde, water, a thiol, a sulfide, a
nitrite, avidin, biotin, an innunoglobulin, an
of i gosacchaxride, uclelc acid, a polypeptide, an
enzyne, a c%t oske?'é?g'rpnsll"&el n, a reactive 25 oxygen
speci es, a nmetal (j on, afbldlo D&Y, safs
10Phosp halt e and sel enium 14, Thetlgl %}rggl caf&e o ']e or a plurality of
stor agé% ABVPT EOBHSBEai m 10 wherein the detectabl e
i ndicator is selected af tahe group consi sting of
phenol red, ethidium rom e, a DNA pol ynerase, a
rest ricti on endonucl e@se, xedpldplddddipti
\%Hg{g‘g‘ A Llyoragenic 30 prot case sutgjs?fga%ng%}%@urigy of gample
i ‘ol ogl cal E erch OERIYPLR RolericA Pl whArelh o dr croed Abal ells
Orcoﬁpmﬂéeﬁﬁ!atﬂxﬁ\ﬁtenél,%ﬁ&t one wel | conprl ses at least one
inhibitor that is a biological inhibitor or a
bi ocheni cal inhibitdrf). 5 al@ast®heratib @b@hdyalansBRR} Sovice: and
st orage device o(f cl adngwoflmov\her ein the inhibitor 1is
sel ected fromthe gr oup _consiPRtargesentyal i danycin A,
TL-3, sodiumort hovanadat e, sodium fluori de
N-a-tosyl - or onet hyl ket one, '
N- a-t osyl - €S ch I'Brk&ﬁ%?lq’w 12k &thermie theapatit materia) dissolves or dissociates
phesnydivert hyl sul fonyl fl uori de and
di i sopropyl fl uoro- phosphate. 10 17. The bi ol ogi cal
sanpl e storage device of claim15 wherein the
i nhibitor 4= sel r%gtgo(ﬂf omthe group consisting of a
ki nase inhibitor, 1 §{S’H’é&°é’§€r??iwﬁ'5¥ ?f@tOIOQ'aa'G@BM%a)mpnsmg:
i nhi bi tor, @ngetabsyd® a JMIRI & Bibio
i nglrageggnrce ad%el | divisi on@: nhi b?“t%(la%%lpllesw *S"S&?%' 3 sample
said biological sample storage device comprising (i} a lid, (ii) a sample plate

15

20

comprising one or a plurality of sample wells that are capable of containing a biological sample

25  wherein one or more of said wells comprises a matrix material, and (iﬁ) at least one radio
frequency transponder device, and thereby storing said biological samples
26. The method of claim 25, comprising maintaining the biological sample
storage device without refrigeration subsequent to the step of contacting
30

A method of storing one or a plurality of biological samples, comprising:

62



inhibitor, a lipid signaling inhibitor and a protease
inhibitor. 15 18. The bi ol ogi cal sanpl e storage device
of claim 15 wherein the inhibitor is selected from
the group consisting of a reducing agent, an

al kyl ati ng agent and an antimcrobial agent. 19. A

bi ol ogi cal sanple storage device according to claim?9

wherein the 20 (atrionteingr bl o 8 G@RRPLE bdhqi X _
storage of the sanple without refrigeration. 37 “RTPles with 2

bi BTG CAIP'E SiRFoe 984Sy rifed! %ﬁab@m@m@emngemommm 9 a lid, (i)
V\negampré didie Lifhd ¥ndBt LS n
al cohol . ZSC%qﬁllé mﬁ?&g?%ﬁhysanp orag %%hg@fammmmga
ac%‘lﬁq@&?‘rﬁgmple Vd*lemlrmre onhercer said idis cﬁfaﬁrl’sbé(a Bki2 fa@kal that dissolves

5 CQp; ast ne naterlal sel ected fromthe
®orbus Eansl e PRETOre (el J R et gt kanagsevie: o

pol y- N-vi nyl acet @iy dearyiRPbnev bR F fald -
&4 vinyl pyridine),  pol yéheﬁylenesggﬂgg?h’amjmembysmm@
cﬁﬁ Ppﬂﬁﬂaa%ﬂwylan1de pol ynmet hacryl ate, carbon

nanot ube, polylactide, |actide/glycolide copolyner,
hydr oxynet hacryl ate copol yner, cal ci um pecti nate,

hy dr oxypr opgd. 30Tmetéyddaetibiv D5 Gorﬁkﬁﬁﬁéhﬁm%ﬁﬁﬁ it%q;icﬁogical sample

10 Séglg sulfateﬁ}g_roteogl%%@?B hyaluronlc acl
gIPEFF SR%E WUt ERlrjogratiqnrkRaeBeRnbis it Steps ofobtacting Am drying.
hepari n- bi ndi ng domai n, fibronectin, a
pepti de/ wat er-sol ubl e pol yneric nDdifier conj ugat e
and col | age#®- 22TheAmbthmj ogctleial 25 ampleR - 5ibI6iA0GctlBV | bfcﬁne sample

a g wherein the 5 matrix materi al
2 SEOEHING0 1R Fle 8 ol Rl Py Prioly B (R o yicinel actvity of the

grsape prdN®itisd 9tdpthi 8dntactigdr oxyect oi ne, pol ystyrene and
trehal ose. 23. A kit, conprising: (lI) a biologica
sanpl e storage device for one or a plurality of 10

bi ol | |88 mé a
Sla gp Iogl (r,; Iaat %}agg nﬁ?u S:ﬁq%ggig clrl1 Zrh ggwhérex?w S?Qéﬁa?%p o {he QQHEF% sample is

\,\,@pqrg@sechra[atn@rt@dmﬁrln@f ﬁ)éon&@lﬂiicﬂi:lgl&b!ﬂsﬁm@le RiaPl0Qk Galout rerngeratlon

S one or nore of said wells conprises
ngﬁﬁiﬁmmm OhﬁawaméwamT% (c) at |east one radio

frequency transponder device; and (Il) one or nore
anC|IIary reagents. 24. The kit of claim23 wherein
the matrix ¥at erfirglmelhosse|olairs 23 witredrs 0Bi 8pe6! contacting comprises

simultaneously dissolving or dissociating the matrix material in a solvent.

15

32, The method of ctaim 27 wherein the step of contacting is preceded by
dissolving or dissociating the matrix material in a solvent.

25
33. The method of claim 27 wherein the step of contacting is followed by
dissolving or dissociating the matrix material in a solvent.
34. A method of preparing a biological sample storage device for one or a

30  plurality of biological samples, comprising:
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in a solvent 20 25. A nethod of storing one or a

plurality of biological sanples, conprising:

contacting one or a plurality of biological sanples

with a biological sanple storage device, said

bi ol ogi cal sanpl e storage device conprising (i) alid,

(ii) a sanple plate conprising one or a plurality of

sarrpl e vells t ha(a)ar eadapabirg waatﬁpmiétaheﬂ th@g?lé?&olves o dissociates in

i 25 wherein one or nore
Fés?‘%é‘g‘g 51 é’rg% Plirafits £F f3mPleeyals iohd biokpidal Garnply siaagh 8a%b, wherin

Onﬁaldrtﬁﬁhg(&al shingie UeReY adica BSR vice, and thereby
storing said biol ogl cal sarr%ﬁgse{' agg (@ samplgtPlsEomprising one o a

ol Lilr:f\thzqé SarpRigvel iahere netabie af erintghirgheidioRbiaginga! 2ng glr;g{)alg] gaast one

5st,gg,@ggqu V'trgr%{aéﬁ’v'dterhe refrlgeratlon subsequent t

10

20
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tep of contac A net hod of storlng one or
a plurality of bwwlomr ons TR QIRLLSL a) -
chtba ti n? one or a pl ﬁ'?dal ity gfeg flﬂ%lsgp‘f)'gﬁe ﬁ'ﬁiptﬁ%fgby preparing
wi th B9 BIMBgistorace devepl e st or age devi ce, said
bi ol ogi cal sanple storage device conprising (i) a lid,
(ii) a sanple plate conprising one or a plurality of
sanpl e wel | 85.t hathean@haiapallng 30 n& |
b'a@n’nﬁ’\% an sanpl e, wherein one or ?irgtrt% g?%p g a%@'n\ﬁéepp%comp”ses
conpril ses “Hﬁ’ter\“W”rPétaé'ﬂ‘i’"éFU%thondhzs Soltassthe ma@ik material and the
dm&&ﬁclates in a solvent, and (iii) at |east one radio
frequency transponder device; and (b) drying one or
nore of the sanple wells, and thereby storing said
bi ol ogi cal &gnpl ﬁ‘d The net hod of claim 27,
conpri si ng nai nt AF MENg? OhEaiBT ¥ Weprempt Iszstpheewell@mprises at least
s bow degpetatlevdeatomd t hout refrigerati on subsequent to the
steps of contacting and drying. 29. The method of
claim 28 wherein biological activity of the sanple

subsequent 370 tR§e $l88q ntaining is
substantially the same gid%m:{ﬂ Y 1eEd 2tdtast qnetwellspmpiises at ieast

s AMfdPEcitpthasis a toldaivel ity 00f bREWKNAG! iy, 15 30. The
met hod of claim28 wherein degradation of the
bi ol ogi cal sanple is decreased relati ve to

degr adat i orseof & rkedkiloDec LGl e mai nt ai ned
Wi t hout refrigeration in thgo%éog%nbécgo 'Siaﬁ’ge’rf‘ﬁt“P'i'%k"Q

material . 20 31(@ )Thecmmxgds:mﬁnaommmr&zqm@gueb,m, ih Bfher order in
sS4 8RIoGital %QHEI@CSHerg &0 dn3

material, said biological sample storage device comprising (i) a lid, (

oné or a plurality of biological samples with a matrix

ii) a sample plate
compnsmg one or a plurality of sample wells that are capable of containing the biological
sample, wherein one or more of said wells comprises the matrix material and wherein the matrix
material dissolves or dissociates in a first solvent, and (iii) at least one radio frequency
transpohder device;

(b) drying one or more of the sample 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 sample in a second

solvent, and therefrom recovering the stored bioiogical sample
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20

si mul t aneously dissolving or dissociating the matri x
material in a solvent. 32. The nethod of claim 27
wherein the step of contacting is preceded by
di ssol ving or dissociating the matrix material in a
solvent. 25 33. The nethod of claim27 wherein the
step of contacting is followed by dissolving or
di ssociating the matrix material in a solvent. 34. A
nmet hod of preparlng a biological sanple storage device
for one or & 30Tpimetedd efyclai b eheghCadloghkaMBiies,
C QOBYeh S mnistering a matri x materi
t hat l(1JI| ssglt?/eggt eé)rgf)'ala'%s 0EY &t %‘?Sﬁaﬁ“a'“athgéﬁmém biolpgioaleactiity of the
a spnele aiiar toyheodftepsacmalaetingel | s of a bi ol ogi cal sanpl e
storage device, wherein said biological sanple
storage device conprises (i) alid, (ii) a sanple

pl ate conprisin 1.ur of sanple wells
that are capabl ghg?% é"gﬂt" g?'aﬁ'%néé i %ﬁ“%@?ceaqf S@‘éﬁﬁblse?elected from

Ci
affg HqUPicynsigting| ob st sobvere thabis It}‘&ddaﬁwefalé YR CHveh a%g%ga St that i is

d@wﬂgﬁ, A rying one or nore of the s
S, A ggtfﬁ%%%bytypr eparing the biologi cal sarrpl e

storage deV| ce. 35. The nethod of claim 34 wherein the

step of adnjnisterin % conprises 10 admi nistering a

l'i qui d sol dt'i on TB? methed gglien s eesmsit @astiohabs tﬁ&ﬁét%h@&t and the
od

t beeomtBdolvent is R EIvinAl,7@Nd the solvent. 36. The net
of claim 34 wherein at | east one well conprises at

Ff the - sample

-l east one detectable indicator. 15 37. The nethod of

claim34 wherein at | east one well conprises at |east

one inhibitor that is a biological inhibitor or a

bi ochem cal42i nhialjstedt for F&teséh recovering a

st o%ed bi ol ogi cal san‘Bng i r%ﬁa r%ﬁmong S {4§9e. organization,
CBEE'a% (StRyal app ﬁ%ﬁ‘yﬁ'an’élmmcyl sampsew&pstérabérwpr@néﬂ in

elther or d@figld lcalgang:! %egg .cal sanpl e storage devi ce,

one or a pl ura ity % |o '‘ogi cal sanples with a matrix

mat er i aI Saprputsr-ohriegrica@l sysRMbEreShML ARE

Talgs oI Y e(ag alid, (ii) a sarrgl e g at%ﬁg%lﬁhﬁp?tgﬁqw'”g

one orD Fuf ity of sanmple wells that are capabl e of

cont ai ni ngatreia&)f#élq@n ht€rce b greLn one or nore

aid wells con‘prlgges tceheect@rr%lgt?1 rﬂ%xsaWBFgFY‘ﬁla“SHﬁ computer-
V\m?'g?qﬁedﬁxgew PrP¥ding a communication link between the computer-i

system and the sample device.

implemented

43. The system of claim 42 wherein the computer-impiemented system

comprises a data structure for maintaining data regarding the storage, organization, tracking,

refrieval, and analysis of biological samples associated with the sample device. -

44, The system of claim 42 wherein the radio frequency interface

comprises a radio frequency interrogator coupled to the computer-implemented system and at

lzast one transponder device associated with the sample device for radio frequency

communication with the interrogator.



25 material dissolves or dissociates in a first
solvent, and (iii) at |east one radio frequency
transponder device; (b) drying one or nore of the
sample wells; (c) maintaining the biological sanple
storage device without refrigeration subsequent to
the steps of contacting and drying; and 30 (d)
resuspend| ng400r rartkitisos Gdr WoBeksind Qatld

gf&m soI vent, and t\ﬁer efrgm reég%@g' ?%gmot% %?38@‘(?”
bi 016G LXTeVeaFpdiaaly st B‘Q‘OQICPheE”r%Hbdmemommpmn@

wher ei n bi olagiscal f. the sa subsequent
to the step p?drrglar??g%%{ér\{wrog Stsorlﬁrlg’s(ingﬁ{rrﬁ%ﬂalbg?bﬂ’%sm

as bi ol ogi c&roviding avomgutem‘mmdiﬁenteaaveaénefopfebéw;ngt Qg@a and

st ctin 5 40. The nethod of claim
mﬁ’é’?ﬁ’"? gg}g %8%8'?’1%‘@ BRI Eevics othe iplpaiet! $anmm orbbie; gr oup

consi sting @fovitting a PN &ALy LAl ne as the
first solvent and (ii) eg SOl \})entuniltC '0{’ 'n?eréaceot?ef“!‘eéf’ gRpample
f r Gifict A thq Gomputegmplementedisstdt.  The nmet hod of cl ai m 38
wherein at | east one of the first solvent and the
second solvent is an activity buffer. 42. A system for
pr ocessing data TegasteidRBudifesSdoR

acki rth retrieval, and anal ysi sﬁﬁ%ﬁtﬁeo g PEO Gl Rats rom the
san{é‘lp% ?ﬁ%e%%?éﬁ/%?ﬁ‘ Lapeiths radjo fra_c@emymmaegioea.hevs 886 the

)]

1odeswn§|ede\a3€porrput er-inpl emented system for receiving

and transmtting data regarding the sanple device;

and a radio frequency interface between the sanple

devi ce and e nmputer- inpl emented system for

provi ding a {:]o iNEdtor 8HF'AT AR: cpreprigéng wenenating control signals by the
C Gampiitefim plERENRAR Hidto 12NN ELEMHEN sanpl e devi ce.

43. The system of claim 42 V\Eer e@néjm gev'ceggtherad"’frequency
c ®r-inpl emented system conprises a data

structure for mmintaining data regardi ng the storage,
organi zation, tracking, retrieval, and analysis of

15 b| ol og| cal 4#anpl/eysassapioaisemg Wik FbgBrlafﬁ §R

+ 20

kG eSS E of claim42 wherein the rag%lra%ﬁor a”"”'%@{}
ta er ac(rg' V3 'Egoar?ﬁlﬁ I$A iolRaieah g7repidss g axsteoycomptienigk 0gat or

coupl ed to 4 RSoGRMRIHLRI TP Y g\;@pgae(psamxst em and at

le storage device comprising a
lid; a sample plate comprising one or a plurality of sample wells that are capable of containing a
biological sample; and at least one radio frequency transponder device:

a computer-implemented system for receiving and transmitting data regarding

the sample storage device: and

aradio frequency interface between the sample device and the computer-
implemented system for providing a communication link between the computer-implemented
system and the sample device.

49, The system of claim 48 wherein the computer-implemented system

compnses a 3-tier architecture having a web browser, a web server program, and a database

~ server, and a client-side application that controls cperation of the radio frequency interface.
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| east one transponder device associated with the
sanpl e device for radio frequency comunication wth
the interrogator. 65 45. A nmethod for processing data
regardi ng the storage, organization, tracking,
retrieval, and anal ysis of biological sanples, the
nmet hod conprising: providing a sanple device for

storing one %r mes}bieﬁl'dﬂ@blﬁﬂig ﬁﬁﬁ@k&%nsm&g 8%%}”# gce between
|

co nted systemfor rece ng;
anggvvébémw?gﬁq NP @a¢% regarding the sanpl e device

or the biol ogical sanple or both; providing a radio
frequency communi cati on interface between the sanpl e

devi ce and he c@hpﬂ$bm<ﬁﬂ$hem3m5@ﬂt&M%RSH&w%

The
emented system
sMet M npri sing generating con? of
si gnal sseg% ¢ g"rarr] a{r??'teg%%?ﬁﬂ?? &P Exeppnegieproerdm oy s tkm did2 6AH S 8tabase

t heerveadi 0 frequency interface to retrieve data from

the 10 sanple device. 47. The nethod of claim 45,
conpri si ng generating control signals by the
conput er - i mp} enepted syst ?mt()transmt data to the
sanpl e device via The T S aﬁ“f‘?’é‘a‘?ﬁ@h@?ComM@ﬂrﬁMnteEEystem

4g;omp(zss§/€;2{a$nafcmltecmfdl(‘aeﬁ§é BEndlatR S Qﬁpgcatl

anla tabase server j
103 g %Qm&m rg ni zation, tracking, retri g1 &g n

15

20

30

Wﬂ%@?é%W“@@hples t he systen1conpr|5|ng
a blologlcal sanpl e storage device, said sanple
storage device conprising a lid; a sanple plate
conpri sing ®¥he oOfheaysrnusialaint 52 WHerehtiPLIRN V%Ll‘c&wh is aicomp(?ed

cg&g&hgnof containing a biological sanp
| east one radio frequency transponder device; 20 a

comput er-i npl enented system for receiving and
transmtting data regarding the sanple storage
devi ce; anda r ddbigediabsrrehcstoant @4fcae® PELMESH i &

saﬂﬂmg(QQthﬁ;and the conputer- inplenented system
provi ding a conmuni cation |ink between the

comput er - i npl engnt edaligystem and the sanpl e device. 25

49. The syste f claim48 wherein the

conput er - i npl em(z,tﬂt ed? $§8r'e Riatecesmprisimresneaor 3 didr@iy of sample wells
athelterd @ity & chiings Bodl L opser, a web server

program and a database servetaCand a client-side

appl i cation tha(c)conatﬁ@ssanemiroatet;mcpéan&ibﬂdér%g!c%
frequency interface.

blologlcal

55. A biological sample storage device according to claim 54 which

comprises a ciosure means for closing the lid onto the sample plate

56. The biological sample storage device of claim 55 wherein the closure

means comprises a magnetic closure.

57. A biological sample storage device according to claim 54 which

comprises an airtight closure joint.
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66 50. The system of claim49, further conprising a
USB interface between the web browser and an RFID
reader. 51. The system of claim 48 wherein the
conmput er-i npl enented system 5 conprises a 2-tier
architecture having an Excel macro programon a client
side and a database server. 52. The system of claim
48 wherein tde Compubgiar LI RBELE o R Sh&Rng BT S Sompriing
a 2-tier architecture having a stand-al one cl1ient
apﬁ??? gt grrrelalt B aaeamiask server in 10 conmuni cati on
wWth the client application. 53. The system of cl aim
52 wherein the client application is a conpiled

appl i cation.5¢15 Bvhiolodichi sanpigi stddge HAEY é%c&&%l@@%md?@’éo%nsmg a
Elurallt of bi ol ogical sanples,

§ angaitighi clogugn foint Arapdleachtelt e conpri sing
one or a plurality of sanple wells that are capable
of containing a biological sanple; and 20 (c) at | east
one radi o frequency transponder device. 55. A

bi ol ogi cal sanple storage device according to claimb54
whi ch conprises a closure nmeans for closing the lid
onto the sanple plate. 25 56. The bi ol ogi cal sanple
storage device of claimb55 wherein the closure neans
conprises a magnetic closure. 57. A biological sanple
storage device according to claim54 which conprises

mag}ne?c C?Ogsure (a

an airtight closure joint. 30 67 58. A biologica

sanpl e storage device according to claimb54 conprising
.an airtight closure joint around each well. 59. A

bi ol ogi cal sanpl e storage device according to claimb54
conprising a 5 nagnetic closure and an airtight

cl osure joint around each well. 68
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