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| NTEGRATI ON OF SAMPLE STORAGE AND SAMPLE MANAGEMENT
FOR LI FE SCI ENCE TECHNI CAL FI ELD The present invention
w0 edoaersgieneral |y to i nproved conpositions aneCTvEsivoas+s661
for biological sanple storage, and to processes by
whi ch bi ol ogi cal materials and sanples are received
and placed into inventory systens. The invention al so
relates to the use, organi zation, storage, tracking,
retrieval and analysis of such biological materials
and sanples and to the automation of these processes.
BACKGROUND COF THE | NVENTI ON Research in the life |
INTESRATIONOF SAMBKE S TRRAGHANPISMMRLEIMANAGEMENT FOR

bi ol ogi cal materials an ch as DNA, RNA,
bl ood, urine, buccal S\Ng'[}?%n‘ggi?g’l , viruses, PCR

products, cloned DNA, proteins, cells and tissues, and

of minerals or chem cals. Such sanples are typically
TESHNEEAY BYEBt ai ned from appropriate sources and

pl aced int@, st g@%ﬁggrgpb%pﬁ%tr\o,rb’el‘%@ésf :ﬁ;’éﬁ@’ally to improved

processi ng and ana orage contairfers for such
coanpbsitions | add aetheds fabebiologital, sbagple atorsge, and to

racks, [ti-well, dishes and. multi-well tes [ ‘
ipecRsRr B WHiEbbiSEa TiRsPHals oL safudis !t rfbgived and
fa88d iRBEANYENSA) sYisteriss Thé GAventitrsatso stldtes o the use,
tape, or nmulti-cap strips. The standard contai ner

orgemézation, msiptageo KragKings oughp@vadr an@pianalysis of such
' ' i ol oqi .
G2, PREEER S arGRGRE L B, e Rdteation of these

proeeegatai ners and the sanpl es contained therein are
stored at various tenperatures, for exanple at anbi ent
tenperature or at 4C or at tenperatures bel ow

BACKGROUND OF THE INVENTION

Research in the life sciences field is based upon the
analysis of biological materials and samples, such as. DNA, RNA,.
blood, urine, buccal swabs, bacteria, viruses, PCR products, cloned
DNA, proteins, cells and tissues, and of minerals or chemicals. Such
samples are typically collected or obtained from appropriate sources
and placed into storage and inventory‘ for further processing and
analysis.

Storage containers for such samples include bottles,
tubes, vials, bags, boxes, racks, multi-well dishes and multi-well
plates which are typically sealed by individual screw caps or snap
caps, snap or seal closures, lids, adhesive strips or tape, or multi-cap
strips. The standard container format for medium to high throughput
of sample storage, processing and automation of biological processes
is a 96-, 384-, or 1536-well plate or array. The containers and 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
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00C, typically at about -20 OC or at -70 0OC to -80 OC

The sanples thatare placed and stored in the devices
wae@7ooRs3 f requently contained in |iquid nmedi uPCDUSB06/045661

buffer solution, and they require storage at such

subzero tenperatures {e.g., -20 0OCor -70 to -80 0C).

I n sone cases, sanples are first dried and then

stored at anbient tenperature, or at 4C, at -20C or at

-70 to -80 OC. For exanple, presently, nucleic acids

are stored in liquid format |ow tenperatures. For

short term storage, nucleic acids can be stored at
areplaead oty stanadcs i thged evicaseape mavst érégqugpblyr abhtained in

J r 0 -2 70_0C,to prev degr adati on of
e Eiedifion 2 & b sPlution SARY thel i dE' ordte at such
sydr@roctdiperadui\(eNc| epooaches- 2y QoaJW@{ Oneds@ine cases,
roomterrperature on solid matrices such as cellul ose

SAEnBlemase B‘@ﬁrﬁ@ear%@ then skered atayndieat sgmperature, or at
@éaﬁyagba@eér ap-9789% uggeFdl ow tenperature requires

COSt y equl pnment such as co roons, freezers,
el ectric gEoerMmpla,cbreseaylstt, emBcledc ETids uamersbbredin liquid

RE B T REEUPETESe TR ATIAR HoRorAGRaacIeic acids can

lj@%t@ﬁe@fatehe@t r Fértlwngteh%v Efgrddy eheakd @ p@:«%%Fé Gs generally
systens The stora e o0 nucl eic acids on cell ul ose

I@W@éeg atpsoZDegult@s 7R & dabpreventl degsadetiomtafi ithe genetic

L8 BB O 6% B ARSI Y RAR.  Nuctei
a@edd; dres algo stosed rest eadn'oftehepegawbht ablideatrices such as
Nucl ei ¢ st ora%e on cel |l ul ose

bl '
CETERS s T PSS o p oM (OGROSh STSEPMA (IS AeaAGIAked with
s 8H08heakesnt eldtdragai NGS éPel&\?’dl 'ﬁ‘érﬁgérﬁt@% SFequnres costly

ot herw se” cont am nat & the I ol ogi ca
acuinmenbrsush ase cald Ireiamagifieezeos ebe¢unlcng@rfenater sack-up

125U Ek A Lo B R0 B B35e8 o inexoected

powepnbatawe Sor &ﬁdycmat diffigat i e, u§é||n0faréb*50hnﬂ%1ut a ready
result in reduced recovery vyields

source of electricity or having unrellable electric systems. The
storage of nucleic acids on cellulose fibers also results in a substantial
loss of material during the rehydration process, since the nucleic acid
stays trapped by, and hence associated with, the cellulose fibers
instead of being quantitatively recoverable. Nucleic acid dry storage
on cellulose also requires the separation of the cellulose from the
biological material, since the cellulose fibers otherwise contaminate
the biological samples. The separation of the nucleic acids from
cellulose filters requires additional handling, including stepé of
pipetting, transferring of the samples into new tubes or cohtainers,
and centrifugation, all of which can result in reduced recovery yields
and Increased opportunity for the introduction of unwanted
contaminants or exposure to conditions that promote sample
degradation, and which are also cost- and labor-intensive.
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and increased opportunity for the introduction of
unwant ed cont am nants or exposure to conditions that
w@e@motessanpl e degradati on, and which are al sSBCT/0S1006/045661
and | abor-intensive.Proteins are presently handl ed
primarily in liquid stages, in cooled or frozen
environnents typically ranging from-200C to storage
inliquid nitrogen. I n sone exceptions proteins my
be freeze-dried, or dried at roomtenperature in the
presence of trehal ose and applied directly to an
untreated surface. (Garcia de Castro et al., 2000
Appl . EnviRroteing carebbnéseﬁﬂymaﬂdlwmsamralyein diquid stages,

M bi ol Pr ot. ft .
iralRd i TSR R TRED s, BR (DY cEheRo MFsThu20°C to
stddge o N AR T 1P%GRe Hefusaseprorins may be

stress on protelns reduces bloact|V|ty g
fraegarsiried acer vdrigd s@tecrcwm btemnﬁjatt@r@ Mgﬁhﬁe presence of

hdtRde SE heRARREdIHYL! o6 SRP M LAEE7 8RR N Ghrcia de

I quots N Sa Ie IS require
Oa@mscecm:eal Ib@@OoﬂpmoEﬂvrirmt M/'crabtdiatséhtetylctﬂé Madednera et

o) o2 AR G irep MHEBR A ol 481 oR TPEiBRgRFtan, degrade

aﬂ@/ékﬁo‘é@”ﬁéﬁ@kﬂyee@éﬁawrfeﬁ'ﬁ‘é'tb?ed Lodiest M"C?A 8Flfréfen (-20°C
npr om sed groteln reagents in favor of procurin

onewBDoCé THae coeeze-phawvt nstrees;a‘ arawRrieleins tigsiuces dyoactivity

Bl BBl AOSEE By SR e o ERBESLY <S3REEH e, et

especidiandfrdpzede Hafrdazegtivaweeg Us aligustshef o wgc@m sample
the reli bl||}t_lg of ex erimantal data generated w

IS JEAWHESGent SNEAGORSPEYENE, 1Q%% HaPrOfe %Qﬁt"ﬁ%t@?% may be
n?%g;eﬁzg@ bﬁ:ﬂ%g?éﬁ%e%éé(gsrﬁgﬂ%ﬁﬂz Fiéﬁﬁlrte% RRel PEAAfIRtMent of

untlng t I nanci al costs’
thagpnntein d@mrcetﬂteal_a:opp]_n erdef tottmmlntmmwanagilemas/ results,

o Bk SR Gl PRt et FEAGERP M Vravor o
pts?gﬁgigﬁ tnefgg o?% 'Bh@fc&ﬂﬂn%nt;bﬁaét%@'df havthd ragiiple uses of
enzyme reagents stored in a laboratory, especially by different users
at different times and employing non-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,
amounting to enormous financial costs to the user. For the supplier
of the proteins high costs are required toAmaintain an undisrupted
frozen supply chain starting with initial cold room work-ups, for
shipment, frozen' storage of the sample, and frozen transport of the
protein from production to the site of use. For example, delays
during shipment can result in inactivation of proteins, which then
have to be replaced at great cost to the supplier; receipt of inactive

product can also result in dissatisfied customers.
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protein fromproduction to the site of use. For
exanpl e, delays during shipnment can result in

WO p@c7izat i on of proteins, which then have to PET/US2006/045661

repl aced at great cost to the supplier; receipt of

I nactive product can also result in dissatisfied

custoners. Dryi ng of proteins and nucl eic acids has yet

to be universally adopted by the research scientific,

bi onedi cal , bi ot echnol ogy and ot her industri al

busi ness comuni ti es because of the |ack of standard
established and reliable processes, difficulties with
recoveri eleojmguanﬂ i peatieins amad unbCleifalagidsphas eget to be

vari abl e buffer a ol vent co it

%Y%rrsg{@e Bt%‘ﬁhe Vi f q:ulg saésév@ﬂ Sléncgép?g%,t L biomedical,
b‘?@d&?ﬁﬁ)l@?yhéﬁ@' b'ﬂﬁeﬁuﬁbenls@rtatIbiﬁsm&éspd:@m’ﬂhmltlébebecause of
same ens a to the handling, stora

the tadherofbsbangacd| eﬁ‘@atdlﬁfbﬂ% ardcreliablg 9€§Ssﬁﬁag¢§ﬂ"¢u'“es

t I I
LS fES' BraplaPHeAhRl | 4he" 95enB) Blmpropertes, varisble
brafea andﬁa\s&lbean ot:zmlpialtm:lhaesaddndn véeldrancgsy and other
q%%?céﬁ |gﬁggr%|§éi 9r0- £ 18 nlt%%rgﬁsfnpqﬁ%%w%lglgzgﬁaqfsamds and
d
S S o BT Bl o o
Qfseth&méaelaglcaUmat@mtﬁma@ch nas herdses mf@ﬂ%ﬁ@@%?%‘a' cells

has b h

87, BETOPEA OBl Bl ditbes g0k grehaiose or

l%bﬁtdl Ebgletmﬂl]@bhbr/e ibgenfdestribalas aslehitmles for dry storage
escri pe elr ac 0 ene 111

o,fc@&t@"a—wra*@'am%faanpiesfn(@?ﬁua{’§ 3’%‘% a‘g 4g§91 319; U.S.

PUtBRE NBC8Ig343sseny, §am'tén§t|%a9@ sgmtsigme@s Patent No.

represent a nultitude of platforns W th no unified

5806902 ; toUsSn‘pI eamreipam orB, Zéléhﬁl‘@,st Wehe 9U/9HAG2; WO
LIPS PRTUAI RS e SR, SRR, g, gescribed
COHTRXEs € asedh dedimg ronaisagee biyothelrs seelieg prsoknergy sources
fwaangrels?r%t;cléorrrmlncrob:aI contaminants, by their limited stabilizing
effects when used as described, by their lack of general applicability
across a wide array of biological samples, and by other factors.

Present sample storage containers represent a -multitude
of platforms with no unified approach to sample preparation, sample
storage, éample inventory, sample tracking, sample retrieval and
sample analysis. It is clear that none of the current sampie
processing and storage formats solve problems that arise from
individual storage containers, inadequate closure and containment
aids, sample contamination, inadequate organization, diverse labeling
systems, large space and storage requirements and temperature
constraints. :

The genomic age and the recent deciphering of the
human and many other genomes, proteomes, transcriptomes, etc.
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i ndi vi dual storage containers, inadequate closure and

contai nnent aids, sanple contam nation, inadequate
we@e@anieat i on, diverse | abeling systens, |argePGPESB®06/045661

and storage requirenents and tenperature constraints.

The genom c age and the recent deciphering of the

human and many ot her genones, proteones,

transcri ptones, etc.have led to the industrialization

of life sciences research. MIIlions of biologica

sanpl es including genes and/or gene products from a

mul titude of organisnms are being analyzed in order to
hadealeck te dihenind ustriaizd tiog cofalife Gwienegs cesearchal Millions of

The, devel nent

@85@'25?8@#& ng Ny é)%ngggggtd)ggo%%g}et products from a

muatieuaRt igh cradnisiy esre sbethd hahalhie irf @rd@edid oadvance
I ntegrate sanple stora e dat a organi zati on and data

sciealtifig s krrmlegtgeer &Nn dFVelph afommesgidlal PEadprtss  The

dgpggcﬂﬁlnz‘% Qﬁaf:lln%on g@ﬁ?gt?&%@?ﬂéégf?é;%as resulted in a vast

pbabooﬁtmfoen}atpwvanublsampﬂe‘s,skﬁwcfdatl@atmﬂag@rast a need to
options for |i ci ences, sanpl es, suc .
INRG0rS A PPl [ TORRE o, HAKh M REARY & and) Gata @nalysis. The
géHé@EﬁB'neonmVHbelgbﬁSlb@@ca\Irﬁéﬁ&fﬁés HhP St Bbﬁgqueﬁtly poses
pa t1cul ar Sal’rpeor Sal’rpeSWIt asanr)lesorae

aomgmfecalah@rgylpuz;aﬂlopaistcdsnaélemﬁalt@ gmadl andalay@q faporatories.

t h t k
PG ¢ A5 RIS lrie. e agsmprl coBUREISL oftry el sciences
s@nmleeuslsucﬂrvald?blLeMS'st(demm-y IeI Infoorrmmmnt Management
SStOIra L%Fecdﬁ%'égaﬁi' égtg%glnﬁ%yagrgﬁg&am L V' rEJgeritaining to a
p?PﬁlEWl’e §d?'ﬁ[Flé eSH'§§ﬁ1 edeqyiert ad bté'ﬂ%rage device, and

ormati on Technol ogi s support professional
typigailyl estoref sameplerdata aoge-aceakatmalt agyviese that is neither

oS D AP B cBHREREE A e U b cevice,
MUred\&F, | SutR beevsiesigndandilabldesyiseprts require inconvenient
storage rack configurations, typically involving cumbersome cold
storage and/or costly, complex software that requires a dedicated
full-time Information Technologies support professional regardless of
whether a large-scale enterprise software system is to be purchased
and configured to a particular user’s needs, or if instead a customized
program is to be independently developed.

Clearly there is a need in the industry for universal life
sciences sample storage, retrieval, analysis and information-matching
devices and systems. The present disclosure addresses such needs
by providing a plurality of life sciences sample storage and data
applications, and offers other related advantages.
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Clearly there is a need in the industry for universal
life sciences sanple storage, retrieval, analysis and

WO ndognneess on- mat chi ng devi ces and systens. TheP@T/@SBN6/045661

di scl osure addresses such needs by providing a
plurality of life sciences sanple storage and data
applications, and offers other rel ated
advant ages. SUMVARY OF THE | NVENTI ON According to
certain herein described invention enbodi nents, there
is provided a matrix for substantially dry storage of
a biological sanple, conprising (a) a matri x materi al
SUMMARYsOFVEJECKNVEMSdEINt es in a solvent; and (b) at
i.zer,, wherein.the

| east one bi stabiliz .S, not . ;

| actitol, ‘%ﬁ% r&égg meid os‘éerl}?épt | trbére'ﬂanncf‘%%qrsbeg invention
e‘iﬁ@b@mer&@r khiepk .isqtd\alie@sg miatFixi fon sabs&mtﬁanmw storage
and wherein if the at |east one stabilizer conprises

ofig biokagigal samplensomerisir@dladsa Mekex Matesiad that dissolves
dr”Ht%&é?é r% s i §° &R/%%%maﬁa f/eag"gé’aéﬂ i s%$5|||£er, wherein
ano (0] or

er e |msn theré Ts p mat ri X
tbebs:tabillzﬂﬁ yisdmnpts tactys, ofactosepl ngald:aisesamdleij:ol, mannitol,

siiezbse; socerpl alBblnsk, TRamiol i CRtpERe AN WASrein If the at
lééé@'driez §E§bllwr&bmﬁﬁ§é§%aﬁ'r§t zeabilzdtothatifd tidhalose, then

| act ose, nmltose, tit |, mannitol, sucrose,
asbiehalase lc@lbtt@rogélsomr@aecmt as acﬁﬁtt@@drstazmuzer In another

e 08l el B el Riany grv, storage
dfreelb&baﬂﬁchhbbhﬁpler dmn@lraxmgr(ﬁ)eatmmna mmmntbl that dissolves

t I th nbo t he ed .
GrafNsOderes. if FRIVETE, A9 (DorkJeost tWaiiebylears, wherein

tﬁé”@tébnl%?pﬁss'd& (!é‘éttﬁolmlédtés@t ﬁ*\éﬁ%séhainaltitol mannitol,

di ssol ves or di ssoci at es |n a sol vent | east
solceoseatsdrbital; caleohieseatinosist Qmehttoslaﬁ\g@rad wherein if one

sfgg{%sg’twﬂﬁéﬁo g\;(y lﬁq%ﬁ%{ef'g %%msqrn%_s S%Cflt’% stabiiizer that is

teohbdidgd,, thehl chitpehalaswsinbitor mamarpresem as a second
wherein if_the at |east one stabilizer conprises

stpbdizelt abln i agpthaniembadignanbdherends grovided @ matrix for
substantially dry storage of a biological sample, comprising (a) a

matrix material that dissolves or dissociates in a solvent; (b) at least
one stabilizer; and (c) at least one biological sample, wherein the
stabilizer is not lactitol, lactose, maltose, maltitol, mannitol, sucrose,
sorbitol, cellobiose, inositoi or chitosan, and wherein if the at least
one stabilizer comprises a first stabilizer that is trehalose, then a
trehalase inhibitor is also present as a second stabilizer. In another
embodiment there is provided a matrix for substantially dry storage
of a biological sample, comprising (a) a matrix material that dissolves
or dissociates in a solvent, said matrix material comprising polyvinyl
alcohol; and (b) at least one stabilizer.

In another embodiment there is provided a matrix for
substantially dry storage of a biological sample, comprising (a) a
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trehalase inhibitor is also present as a second
stabilizer. I n another enbodi nent there is provided a
wordw7ioxs2or substantially dry storage of a bi oPODUSENG6/045661
sanple, conprising (a) a matrix material that
di ssol ves or dissociates in a solvent, said matrix
mat eri al conprising polyvinyl alcohol; and (b) at
| east one stabilizer. | n another enbodinent there is
provided a matrix for substantially dry storage of a
bi ol ogi cal sanple, conprising (a) amatrix naterial
that di ssolves or dissociates in a solvent; and (b)
matrix roatesishiihatzdissolwes eimdisgaciates s seheent; and (b) at

40 S R, SR galt S ELG4RL B Statle8PLbiprises o

trathsiaget iiahibitdry simragetieér achmbdigheat Slaerrt eis provided a
conprising (a) a matrjx material that dISS

raptrds dpatsPstantially deristosage of adpiolegia SRETRlRy sRMPrising
(52:§tﬂr'\'eéh"t’ﬁlxg t°€fr"i‘£’l' 'théfrcﬁFsﬁ‘ﬂl%rseb? él1§t oEfél:@s ’r?%f sbfvent; and

act act ose 0ose,
(bhnatt mastsmasandsmdaumcdre ctlalalmkn\ﬂwestabmzersxl vwhereun the
| n anot her

SFRPHEH ofs <0REL MENAPSSay AHsllagUapiost iy Bidifpegy mattitol,

rﬁaﬁﬂlit‘%)l coBpEl§589 é.@abueolrmtéuzmm@rnﬁbsttbm or chltosan In
di ssol ves or dissociates in a sol vent and (b )

)
ansteeropebedisnent dherghisr eravided & matidx &ﬁesubstant'a"y dry

S2o7RLb LB, BRTBE| SRS BHIRRE G TN 3Gk reria e

dissdlvesseridissbtclates (n ia sohrent;ghndogb)lase leadti biveostabilizer,

V§1 Z?%{ﬁ)] ghé g?ﬁﬁgthgqs tgka%eerg?:glggétﬁgég :S gl{/cosndase inhibitor

tﬁb!ﬁ'%%élé&%?%ﬁ?%)'é‘rt\‘@hé%se adin(tad, @)l & ePsaABke inhibitor,
gl ycosi dase 1 nhi bit n certain furthef enbodi nents

(iie. anehargqundaset dnhu@t@é,l etivod @r glysaoeat r BBosphorylase

WRIHESEED oo st HRDMOAIh R or IBRRE" (v @ ceramide

gﬂu&btynﬁ@wlsmledemmbﬁtdr?rtahm qwvhigr & unydesomal glycosidase
Igﬂ‘:)t;)lg(l)'pents the matrix

In certain further embodiments the trehalase inhibitor is
selected from suidatrestin, validamycin A, validoxylamine A, MDL
26537, trehazolin, salbostatin and casuarine-6-0O-a-D-
glucopyranoside. In certain other further embodiments the matrix
material dissolves in a solvent. 1In other further embodiments at
least one stabilizer comprises an inhibitor that is a biological inhibitor
or'a biochemical inhibitor. In other further embodiments the solvent
comprises a biocompatible solvent. In certain still further
embodiments the matrix material dissolves in the biocompatible
solvent. In other further embodiments the matrix material comprises
polyvinyl alcohol. In other further embodiments the matrix is dried
from a solution that comprises from about 0.1% to about 10%
weight-to-volume polyviny! alcohol. In other further embodiments
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materi al dissolves in a solvent. | n other further
enbodi nents at | east one stabilizer conprises an

WO ndw7lori2es that is a biological inhibitor or aPCT/US2006/045661

bi ochem cal inhibitor. In other further enbodi nents
the sol vent conprises a bioconpatible solvent. In
certain still further enbodinents the matrix materi al
di ssolves in the bioconpatible solvent. |I n other
further enbodiments the matrix material conprises
pol yvinyl alcohol. | n other further enbodi nents the
matrix is dried froma solution that conprises from
taimumamﬁ%t@rletiofnormo% salugian ttha‘tod:cnmmnmﬂs/\frmm about 0.5%
wc hol n_ot.h ereMmmnm1u X i
it Siton VGBI A S cRpvR 'GRNaboutTIooEbgr further

émb@@}?Me% W?éghbthﬂ MOHHER RYMVA @dluﬁbﬁohﬁ’ét cbrfiprises from
ot her further enbodi nents the matrix is dried froma

Wyt 150 thabadnplhsweighbkoavolumespolydpylileghol. In other

U, He S ERREY XUt RSB o (iftion that
comprisess  fricom adloott 0. 8%0 aboabohﬁw%tizc; %?Itgr?t-to-vowme

AT vieRISOale da pHRer Yusfhen FpbadimEnte Hf T is dried
ﬁrén‘$eé ﬁc%l@@sdfrf Wat! Is %e‘f@":ﬂéc’ ‘?‘F?H‘a(tl Cé"%lh%f?fn "%Fﬁ%‘ét comprises

1% wel t o-vol urme pol yvi ny coho (11) a so
abmlt cb%rW@@ghhtwuvoMmaeurgcﬂvwroylwalocnbobol(wu aylsolutuon that

FrbhfEes, 38ouh. 'y yRIGhE b SR e oRRTHY| Flegpol, (i 2

sdiatlomtﬂimtl semphges ﬂ%ws%twéqwt@n@omhﬁm@wmnyl alcohol,
al cohol and about 5% wej ght -t o-vol une trehal ose \

(4,\6) & SONUEIRRL t*a@hﬁqraegl%oabom heb theJ%twt@rmwme polyvinyl

{Dﬁgl BYd éb@)‘t’ﬁoﬁ ?P&Ufo QIGIW?IJI Rrehgiod u@ a solution that
anycin, and ution t at conpri'’s

c_:pmmisgst attmutolh%e vyo@nm\trmﬂvcdumwclyamut aa@ehol and about

8% lgbg\/o' |ul9 Héf‘(%'&gfﬁ;g%ﬁndn,?%% g\g)/q Selykpn that comprises
mﬁx@ﬂur%ntvﬁeym muvrdmmé ﬁél'yWn?F @MmehéR! 8bboe $98tweight-to-

is selected from (i) a solution that conprises from
hsime 1eRalgse - 20dopbabt 5% weight-to- volume validamycin. 1In

other further embodiments the matrix is dried from a solution that is
selected from (i) a solution that comprises from about 1% weight-to-
volume to about 5% weight-to-volume polyvinyl alcohol and about
5% weight-to-volume of a trehalase inhibitor, (ii) a solution that
comprises about 1% weight-to-volume polyvinyl alcohol and about
1% to about 10% weight—to-volume of a trehalase inhibitor, and (iii)

. @ solution that comprises about 1% weight-to-volume polyviny!l

alcohol, about 5% weight-to-volume trehalose and about 5% weight-
to-volume of a trehalase inhibitor. In another further embodiment
the trehalase inhibitor is selected from suidatrestin, validamycin A,
validoxylamine A, MDL 26537, trehazolin, salbostatin and casuarine-
6-0-a-D-glucopyranoside.
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to about 5% wei ght-to-vol une pol yvinyl al cohol and
about 5% wei ght-to-volune of a trehal ase inhibitor,

W@ ooy/0a528®1 uti on that conprises about 1% PCT/US2006/045661

we. i ght -t o-vol une pol yvinyl al cohol and about 1%to

about 10% wei ght-to-volune of a trehal ase inhibitor,

and (iii) a solution that conprises about 1%

wei ght -t o-vol unme pol yvi nyl al cohol, about 5%

wei ght -t o-vol une trehal ose and about 5% wei ghtt o-

volunme of a trehal ase inhibitor. In another further

enbodi nent the trehal ase inhibitor is selected from .
sui dat r est Irh cevtaindaiiper furtherapmiadiragnts the ppatrix material

treha N al ' L ne-
BTRPhss Rl taned aarefol afaredam Pippysghytene giveol,
aFydegddrentpoliyhN-ratyloxetahtitea! «carboxyenetiyl easelolose, 2-
mat eri al sel ected from pol yet hyl ene gl ycol ., agar oie, .
BRI SEWY | acet ami dEClEI®ERXy et hyl c%@h’mﬁ?ﬁ@gbyb -oxazoline),

RSB RIbASHAY| POy Rbes by eneoxce

qroksglinkeyl ermcrytaoddesr ogxily methaarylater desarbon nanotubes,

FONTEIIE 2 sf el Bhari Rt eyl Bgymethacrylate

copuiyyner, cakliGm pagniategt itydhygypropylopyéthylcellulose acetate
nmet hyl cel | ul ose acetate succl nate, heparin sulfate

sHasiRatR y fapaniy asulfake crErRtePalyfaurlsy@itirgsi@, acid, glucuronic

.aﬁig?gﬁ‘iﬁ%ﬂ%@éﬂn@?frﬁﬁm “ﬂért{aggﬁﬁép-ebbg%%ﬂaﬁﬂiﬂg domain,

ectrn, a pe de/ wa ymeric
fimdiriechin c anpeptide/ wateces dlapda pdiynuetie mibdifieeiconjugate and

ERaTeat ofher FBatnet RtbPalments A Ras o RpRERyzer that is

PRt eRbnigiesdd oAl fthdlpkieDi tHIbRBFD! i SeSIn  a  still further
val i danycin, and in other further enbodi ments the

mémdienent fevitrehalase dnbdbisar f compiseat yakdamycin, and in

e
(%’t?*e.rd |} ém%@éwl@ﬂflsa%getr@haNQ’s(ef@_ﬁ%Bitor is selected from

azolin, sal at1 n and casuarrn
uibagrestipy vahdandecin Ap va@lidoxylanine AeDil 26687, tthehazolin,

sbailglog aiat%rawllar?c?rggals%arine-6-O-a-D-glucopyranoside.

In other further embodiments the biological sample
comprises at least one of (i) an isolated biomolecule that is selected
from DNA, RNA, a protein, a polypeptide, a lipid, a glyconconjugate,
an oligosaccharide, and a polysaccharide, and (ii) a biological
material that is selected from a mammalian cell, a bacterium, a yeast
cell, a virus, a vaccine, blood, urine, a biological fluid, and a buccal
swab. In another embodiment of the present invention there is
provided a matrix for substantially dry storage of a biological sample,
comprising (a) a matrix material that dissolves or dissociates in a
solvent, said matrix material comprising polyvinyl alcohol; and (b) a
first stabilizer which comprises trehalose; and (c) a second stabilizer
which comprises validamycin A. In other further embodiments the
matrix comprises a buffer that is capable of maintaining a desired pH,
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conprises at |east one of (i) an isolated bionol ecul e
that is selected from DNA, RNA, a protein, a

w@eloypesss de, a |ipid, a glyconconjugate, an PCT/US2006/045661

ol i gosacchari de, and a pol ysaccharide, and (ii) a

bi ol ogi cal material that is selected froma manmal i an
cell, a bacterium a yeast cell, a virus, a vaccine,
bl ood, urine, a biological fluid, and a buccal swab.

I n anot her enbodi nent of the present invention there
is provided a matrix for substantially dry storage of
a bi ol ogi cal sanpl e, r|S|n (a) a matrix materi al

vwhigh dbhe€ervds we@aysogrt)&k ea? hes ﬁm\b@:ﬁiﬂm@hﬁsd comprises a
CPHpOURE 5K s SURHI) ol sl RGPl dloeudld, (Bospnate,

barate pIHEBESDPI MES;r MOPSH RIPES, sasbunbtdaandi blCArbbrwate In
ot her further enmbodi nents &rg ’_‘HX co ri ses
ofher efuithsr EEnbeEiReEdts ofathe aNFirgly o déscribed” invention the

b%lr?gw:&uh *?Hﬁﬁﬁfow rttﬁb@hém.hblf%hk@&o?nhgdl BBld&ed from

rrses a conpoun that is selected romTris,
vauhdmwcnmo%,t dile-3,pRodian @rthovanadatepedives, fivorsie, N-o-

ORI EERT LG KB RSHONR descl BetdAvEvTigiiotAiiethyiketone,

a@rot@ﬂnpal ph&hlybm'tethywuIbdm?henﬁlaahdlenhldi)m@ or diisopropylfluoro-

.selegtedfromvallda cin A TL-3, sodium

derefradBdicy n{agg”mmn;@ra a phosphatase inhibitor, a
Phasigdy o
cﬁ%éﬁtbgs I-Emsc%:h?géonet T ?nhlblto% a_cell adhesion inhibitor, a

et one
cahedWImmyhbimtonya celianide laﬂrdb:tor, a ||p|d signaling inhibitor
hate or. fraom

f\#f’%?ro 'afglegﬁéﬁﬁﬂgq s O FFE: o' € cdnagpgggnt an alkylating

algléﬁtbaﬁaran aritiiésdmal Blageeitt or, a cell adhesion
inhibitor, a cell division inhibitor, a cell cycle

i nhi bitor I Iothed sftg'ﬁbﬁrngﬁmmcbm%tsanﬁhﬁ pmﬁtéa«se material
I o4O 0

ok at legdkoRne. sfistieigh stietled Mot ‘A pRectoine and

peipsdinend.s Imether riurtivet exmdloct ovgitiss tise atndteixs toomprises at

materi al se| ected 0 oxyect oj ne and polysty

935 o * AtRRERble o GRIRAOE ¢ Tish r 19 RSBty - further
embodiments comprises a colorimetric indicator, and in certain other
still further embodiments comprises one or a plurality of GCMS tag
compounds. In other further embodiments the detectable indicator is

selected from a fluorescent indicator, a luminescent indicator, a

phosphorescent indicator, a radiometric indicator, a dye, an enzyme,
a substrate of an enzyme, an energy transfer molecule, and an
affinity label. In other further embodiments the detectable indicator
is capable of detectably indicating presence of at least one of an
amine, an alcohol, an aldehyde, water, a thiol, a sulfide, a nitrite,

~avidin, biotin, an 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. In other further embodiments the detectable indicator is

10
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| east one detectable indicator, which in certain still
further enbodi nents conprises a colorinetric

WO nahi7o28265, and in certain other still furtherPCT/US2006/045661

enbodi nents conprises one or a plurality of GCMS tag
conmpounds. | n other further enbodi nents the

detectable indicator is selected froma fluorescent

i ndicator, a lum nescent indicator, a phosphorescent
indicator, a radionetric indicator, a dye, an enzyne,

a substrate of an enzyne, an energy transfer nol ecule,

and an affinity label. | n other further enbodi nents

dettectirt dcoabl ghéndl U&idoretmduammﬂjr@mfd@eaea%l polymerase, a

LAt RHESENGe, of Al hSRSTHiRGAR HuigLParsdlye and a
ﬁlllél’déeﬁmcaﬁf&éésebSQbSP%tén i munogl obul i n, an

I gosaccharide, a nucleic acid, olypeptlde
enzyne, a A;zcosdmgatg|cq31t@treh¢rew sﬁt@@ gealments of the

EEbRT TR Atk ter ?BQPL%rBE i eorlpe of tne

hibtogiebt shmhpke withoat mefmgemteoned from phenol red,

endonucl ead BMTgh &0, SBRKGST HEMDRET TG Lhe b vEhsion, there is
;grld{ﬁaéaeﬁ'r?\eﬂtl% ?&3§u55?§ﬁtﬁéﬂ§ dl&‘?@@ér‘ag@ of @& W@Fo@jlﬁal sample,

erei n descri bed enbodi ments of the inventiaogn,
camprisingt @) at |egst:@p@omzaf6fx agteyiak a@eﬂmﬁsma “polymer that

8oRES U AERets 014 41UERPP M ), 2V1gase it sbilizer,
Wh@ﬁlém xther stabitznt iisl Inoltdrlacsntor ,adactdse, bm‘tdlmﬁfe:,al maltitot,
e co rirsin a e t one tri teri al
SOIIEl e B8y Eb DI, Falopipse, omnarteleph sifgsan, and
@ngﬁgﬁgﬁ Fhé@c (e@staén%; %%ébupz@r ééﬁ{bﬂléésera. firkiesgitilizer that is

I zer 1S not actit ol actose naltose
trelhalose, themiaotrehalasesihistay tis| alse| pgsest as a second

L3k A OG0 PR, Bl L BP ) b6B8 n6¥ ovarentyy
éél‘?ft?éééﬁﬁbléfaﬁmj hdg ehelsaaectiurli bi t or[4%-Jal so pvheesin X is -
8?13?—%?%— -CH,CH(OH)-, substituted -CH>,CH(OH)-, -CH,CH(COOH)-
, substituted -CH,CH(COOH)-, -CH=CH,, -CH=CH-, C;-Cy4 alkyl or
substituted alkyl, Cz.24a alkenyl or substituted alkenyl,

polyoxyethylene, polyoxypropylene, or a random or block copolymer

thereof; and wherein n is an integer having a value of about 1-100,

101-500, 501-1000, 1001-1500, or 1501-3000; and wherein (II) the
stabilizer is not covalently linked to the polymer and comprises
trehalose, a trehalase inhibitor, or a compound comprising a
structure that is selected from the group consisting of formulae (i)-

(xv):

11
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stabilizer, wherein (1) the matrix material of (a)
does not covalently self-assenble and has the

w@Roaorzse: -[-X~]n- wherein X is - CH3, -CH2-PCT/US2006/045661

-CH2CH(OH) -, substituted - CH2CH(OH) -, - CH2CH( COCH) -
substituted -CH2CH(COCH) -, -CH=CH2, -CH=CH, G -C24

al kyl or substituted al kyl, C2 2 al kenyl or
substituted al kenyl, pol yoxyet hyl ene,

pol yoxypropyl ene, or a random or bl ock copol yner
thereof; and wherein n is an integer having a val ue of

about 100, 101- 5 501- 1000, 100¢-150Q,-or
1 0; anck h N (II) the stapili i s not
cow I|n he p ner an |ses

[

trehal ose,® a trehafase®
conprising a structure that 1S Rsel ected fromthe group
consi $ting of formulag (1)- (XV) :wheretn Ris
selected from-H, -OH -CH2OH, “NHAc and -OAc. | n
certain fumtrggg enbodi nents the polyner is capabl e of

non- coval ent f-assembly by form ng Bheor a on
plurality of hy ogeﬁniiorfd NI'n ¢&tain_other w)\\QH ag@/
enbodi nents the poly I s capabl e|of rm ngl.at | east

one hydrogen*bond wi t*h at l®ast ote staffilizer® | n v
certain other enbodipents the polyner is capable of
form ng at | east ong hydrggen bond with at | east one

of a nucleic aciyd Tpl eculJe and a podypeptidesIn ZEQY
certain other enbgdipent§ t pol y, IS sebected fF

pol yvi nyl. al cohol ,~ear boxynet hyl cellul ose,
2-hydroxyethy| cell ul ose, "pol y(2-et hyl - 2- oxaz®l i ne)

and pol yvinyl pyrrolidone. | n certain other

Véhﬁb@l’l nesselRsted fopm zét, 1@Hs elddz@Y, -NifAD-gng ~OAC.
raf finose, b-gentiobiose, trehal ose, ectoine,

1Yo~ | noST LA cIMBHPIIARR! SndMESEUThE BbiFARRE capable of

2- ket o- D-gluconic acu em ca cium sa
rigrcowetient tsed-asise nelalye bynfd ram trab icovea e arqmuhghityaoé hydrogen

Bords! "I LERSIN St er SR odients tRe FElyRI&Y' §°2aPable of

forming at least one hydrogen bond with at least one stabilizer. In

certain other embodiments the polymer is capable of forming at least
one hydrogen bond with at least one of a nucleic acid molecule and a
polypeptide. In certain other embodiments the polymer is selected
from polyvinyl alcohol, carboxymethy!l cellulose, 2-hydroxyethyi
cellulose, poly(2-ethyl-2-oxazoline) and polyvinylpyrrolidone. In
certain other embodiments the stabilizer is selected from D-(+)-
raffinose, B-gentiobiose, trehalose, ectoine, myo-inositol,
hydroxyectoine, magnesium D-gluconate, 2-keto-D-gluconic acid
hemicalcium salt hydrate, D(+)-melezitose and calcium lactobionate
monohydrate.

In other embodiments the present invention provides a
method of storing a biological sample, comprising contacting a
biological sample with a matrix for substantially dry storage of a
biological sample, the matrix comprising (i) a matrix material that

12
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met hod of storing a biological sanple, conprising

contacting a biological sanple with a matrix for
waondmsnasess al |y dry storage of a biol ogi cal sanptEUS1006€045661

matrix conprising (i) a matrix material thatdissolves

or dissociates in a solvent; and (ii) at |east one

stabilizer, wherein the stabilizer is not lactitol,

| actose, naltose, maltitol, mannitol, sucrose,

sorbitol, celloblose, inositol, or chitosan, and

wherein if the at.least one stabilizer conprises a

first stabilizer that is trehal ose, then a trehal ase

dlamlmesoorl dlSSDStat@SeHEr& satventeansd (1) a?m leasty onsmétablhzer,

ARGESRL 1" Hibiigk 3 5B AR et SRR, mattto

rﬂahrn'&blvw bh@b’ésé efécbrﬂﬂt@i';l @en@bhxsw,uanbsit@u herstmto@fan, and
contactln In another enbodi nent there is rovid

wigereil Btha aitilagsh dne B IlZET SapPEisesoRINss: Frt@-b"c%sr that is
' bi ol Wit t

(OB IRy PR S B s B8 ksl o5 2 second

stabilizerg oapid stjhregebry) S&0 nigulcy |sa|dabeaml|oajlcalhastardpi;eol vEn; certain

SnpadiFnt® Hier GISkror OMbrEEs.maibtAngatherBiatrix without

E@?ﬁttdﬂ‘ﬁéb%éq uBRlttol fhe stEPBf Edntatthigse,
sor bi t ol | obi ose, inositol, or chitosan, and

wher ei n i f In hanathersmbadimenbitherer isPigvides @ method of

t
Sl 4 By s, ‘SRR C8] rRESE proosic
sédohlpwbzywm?w tmemmm Cgptraedbfb&?ﬁhuysﬁbwi sgmsatsgej of a biological
| O | Ca sa rtal n r er e odal n .
IRB s R LR FRGRHEITE (L B Tt e bR that digsolves or
&EQ@@%&%@ lrf °) % %ﬁt‘?%n@f (ﬁ?@taﬁatdbl gogéds&mfh%&r, wiierein the

certain sti enbodi nent s ical activity
stabulﬂmrsmwm lam&eb,ukaﬁtose, trhaltosep orltite ntmiamnnitel, sucrose,

SUE’B clﬁallﬂg'f’% Héggﬁgi 8? g‘l\ﬁggéﬁr n%‘%l'\x/htg\ére allf] e at least

@ﬁéestaﬁmlllzérfwﬁmfs@sﬂ@dﬁ“mnbﬁaldﬁaleadahabrisotrél’mlose, then a
bi ol og| cal sanple is decreased relative to de ql?ztelron nd (b
tsehalasmt indiibitor is also present as a second s ab| ; a (b)
drying the matrix, and thereby storing said biological sample.
Certain further embodiments comprise maintaining the matrix
without refrigeration subsequent to the steps of contacting and
drying. In certain still further embodiments biological activity of the
sample subsequent to the step of maintaining is substantially the
same as biological activity of the sample prior to the step of
contacting. In certain other still further embodiments degradation of
the biological sample is decreased relative to degradation of a control
biological sample maintained without refrigeration in the absence of
the matrix material. In certain other related embodiments the step
of contacting comprises simultaneously dissolving or dissociating the
matrix material in a solvent. In certain other related embodiments

the step of contacting is preceded by dissolving or dissociating the

13



10

15

20

25

30

bi ol ogi cal sanple maintained without refrigeration in
the absence of the matrix material. | n certain other

wo edoawestsenbodi nents the step of contacting coPET/USES6/045661
simul t aneously dissolving or dissociating the matri x
material in a solvent. I n certain other related
enbodi nents the step of contacting is preceded by
di ssol ving or dissociating thematrix materia! in a
solvent. | n certain other related enbodi nents the
step of contacting is followed by dissolving or
di ssociating the matrix material in a solvent

roatdx edediakeint 9 Sedyent.s By sargein @th@rhffé!a&ed embodiments
eS8 161 AR 35 OB L SsciT T or UistBfiating the

radm'rmlmateriaﬂ in amlcﬂvanto one’ or a plurality of sarrpl e
wel | s of a_ bi ol ogical sa | e storage device

(1) said bl 8fi€aIe <ot o @eoﬁcerexr%?mq?sa method of
dl‘e)paqlnl\ggda (E?BE)%F) s%nﬁ l@%@oﬂ%@é Q:lé\ﬂ&’éffcﬁ" Bﬁeoﬁﬁ Ppl@rality of

| 'ura a sthat are ca
I:uoh:gxcal rsgrnpbas)l @@nmmlsnggnba)s adanmlaggﬂ@gna(mptnpgeto one or a

s e

whabéin e, saﬁhebﬁjlﬁgtdm sﬁmlpllélsterage devideacbmpiises (i) a lid,
| act ose, maltose, nmaltitol, .nmannito!,

u
amﬁ tﬁnooa saronletiiase, COMREISIB, OBE ©hid BAFRItnaf sample wells
S
514, SAp4D, Br {80ty 5 FBI00RE] SARplespnd wnerein (2
tihehi matmxi comhpoisesestilt as natdxoratersi | ithat: disgolves or

GREpEIFeEupAr Ry ERE AP LU by gk PReL Stadider, wherein the

dfavileger s Mateldcitol f ldthee, enbadses nnaltitel, Smamrﬁfzo! sucrose,
adm ni stering conprises adm nj st er ng a. li

sNitelo rea)loki OBRq UN SR p s FRROSARY Wt‘é(ﬂ@é’etrhéf the at least
TR PR RS st Shabt B TR ot lfose, then o
trehatasmeinddbicirais ealisodprasent aki ahseocondr saalmllzer, and (b)
({l;u,yaﬁaﬁ{)gg%ngﬁdﬁrgaspﬁcﬁ'{&ogasrﬁaﬁawgghg T thereB 5ré8armg the
biological sample storage device. In certain further embodiments the
step of administering comprises administering a liquid solution or a
liquid suspension that contains the matrix material and the solvent.
In certain other related embodiments at least one well comprises at
least one detectable indicator, which in certain further embodiments
comprises a colorimetric indicator and which in certain other further
embodiments comprises one or a plurality of GCMS tag compounds.
In certain embodiments the detectable indicator is selected from a
fluorescent indicator, a luminescent indicator, a phosphorescent
indicator, a radiometric indicator, a dye, an enzyme, a substrate of
an enzyme, an energy transfer molecule, and an affinity label and in
certain other embodiments the detectable indicator is capable of
detectably indicating presence of at least one of an amine, an
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enbodi nents conprises one or a plurality of GCMS tag
conpounds. In certain enbodi nents the detectable

wo pai7oa263 is selected froma fluorescent indiBer/08200&045661
| um nescent indicator, a phosphorescent indicator, a
radionetric indicator, a dye, an enzynme, a substrate
of an enzyne, an energy transfer nol ecule, and an
affinity Iabel and in certain other enbodi nents the
detectabl e indicator is capable of detectably
i ndi cating presence of at |east one of an am ne,
anal cohol, an al dehyde, water, a thiol, a sulfide, a
atcohot,ean aldehydei water, arthiehmsslGde) iennitxite, avidin, biotin,

<, R ERE b el HiiEfiahad, 5“&%‘9'%2'38%%(3%”90'”9“'“'

aﬁ‘Déﬁleeaaﬁevmskeletanh—owm, aKreadlive axyyemispecias, a metal
phosphate and sel enium In certain other embodinmen Lqplum

iPRe R eNlaabI L( i nH caBoFYPBIGR @ct@&oﬂ’ %%@HGI SE

Q?rﬂf‘ca QN% yH%%étea i®selected from
rgonuc ease, cobalt gﬂede t c‘%‘ ts:éttzl()gl'fe 'gnde g0
ﬂrhembgtad c ¢ntudmme Ismcbnide,t &2 DMAce:rQIs(meltaSﬁar a restriction

di t t t I
oyt neotart cBlEdS: ERFHIEE Vs, 8t ¢ fuorogenic
;’ﬂ*dtéBSE‘ §@bstrr§tbb' tior cettdinagEideerabbdilingitt dtdeast one well
provi ded a nethod of recoveri n%ha st or ed bi ol ogl cal
[

mﬂr§e5cmpi¢@$twr(%)st@&w%%i gt & ruIRigiReigs! yngyibitor or a
gi%%?%k%ll lxh%'igon‘-n either order in a biological

e storage device, one or a plurality of
bi oI ogi cal Iisaanbétlew daﬂnbaodmuemt( tﬂ“mr&sumspmmd@ld v dngthod of

avaing e St Ble bbies” Sevnte! CaRPTskid B Snigeting.

sﬂﬁ%lﬁéhéo@sﬁf”@#es@habﬁtml‘yprdrﬁd N GsEher @r@éwm ig ybiological
sanple wells that are capable of containing th

$A0IPbg i TAragen@euicaene; o ariélttsa“hbrcef Bfolgaifda'vﬁfmles with a

TR 165 S{SERIAy AL stOrIge bl R HioBeRal Sgmple, wherein

@i yseid bigsgitalassnipienstorage cﬂéi/)ceatohqzxs‘sesxr(e) a lid, and (ii) a
ssr:-t\r?%lézlél%rte g@%&"lgmtgh%nset %brl IaI ;%Furaili%yngl; sample wells that are
capable of containing the biological sample, wherein one or more of
said wells comprises the matrix, and wherein (2) the matrix
comprises (i) a matrix material that dissolves or dissociates in a
solvent, and (ii) at least one stabilizer, wherein the stabilizer is not
lactitol, lactose, maltose, maltitol, mannitol, sucrose, sorbitol,
cellobiose, inositol, or chitosan, and wherein if the at least one
stabilizer comprises a first stabilizer that is trehalose, then a
trehalase inhibitor is also present as a second stabilizer; (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 biological sample. In certain further embodiments biological
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lactitol, |actose, maltose, maltitol, mannitol

sucrose, sorbitol, cellobiose, inositol, or chitosan,
wane7msein if the at | east one stabilizer coPET/USES6/645661

first stabilizer that is trehal ose, then a trehal ase

inhibitor is also present as a second stabilizer; (b)

drying one or nore of the sanple wells; (c)

mai nt ai ni ng the bi ol ogi cal sanpl e storage device

wi t hout refrigeration subsequent to the steps of

contacting and drying; and (d) resuspending or

redi ssol ving the blologlcal sanple in a seco

asIMIont of TP | MO RURBRSIE T &gy Of maintaining Is

Ellbgtggl %gil aﬁ??\%at‘ﬁ))eo %ﬁ&@s@a{ éEggg@egﬂ‘gn t ét‘%rﬁ:pag prior to the
stéppofotomactiagni T ¢maub$1taetr|ﬁalrtlyet leenbadiments the second
SR ALt BEISCtRUCEIAE] kDo B SPNRaITY RBRE dfbEa nEAfts R the first
s?ﬁ\‘?@ﬁ@ a?r%‘(‘ﬁ?t 's%l%%h@cﬂﬁt fd meékén@ fPOhY Qﬂb tipatt sbﬁvent In

the sane as first solvent and (1i1) a solvent that
destalinf felated entrodineents at lasisteome ofhtherfirgtnsolvent and the

dj t ne of the first sol vent
sg%gﬂcﬁgo n%g:n}fngﬁ %‘éti\('t?'s ‘fﬁegct ivity buffer. In
anot her enrmotm@mert r@h@dcﬁnﬁ.ﬂntﬁ@eammmwdédr a matrix for
substanti al | st ora%?ragf by a bi ol ogi cal
e

ssssansially ( REEBEX PO Séfggfﬁ,\,ggnapnsing (a) a
rﬂbgﬁQC t%?ldlrt]l‘%tsais‘é%n&es @ dRlsdcfASs /D@ §bﬁfér¥ﬂ Z@H) at least

e treat nent Con"pOSItI on. In a
mwabdmerc rmwea(nqal 2 sara@deréneawﬁq@ttsmmmosjmm i §6sa further

FobRaireie otntly speipfif dfeSEmaty POmERpidd qmerises

c’wﬁbbs:t@oﬁaclﬂiéiteisd@élétté@fﬁoﬂﬂénaa@at/ftvgbnﬁ'eut ratekilpgis buffer,
Eb%ent In ot her enbodi nents the present inventio

(8502 or@éj'53‘59@%%?’9@%e%ﬁarﬁ'@pb%tclﬁ'?%ﬁ'ﬁditnénghé pathogen-
BRGSO LKLl e S o e ng
bi ol ogi cal Isaotfier @smbodimentsnthe epresgriteimvention provides a
system for processing data regarding the storage, organization,
tracking, retrieval, and analysis of biological samples, the system
including a biological sample device; a computer-'implémented
system for receiving, storing, processing, and communicating data
regarding the sample device; and a radio 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. '
According to the several embodiments of the invention,
there are provided the following: A biological sample storage device
for one or a plurality of biological samples, comprising: (a) a lid; (b)
a sample plate comprising one or a plurality of sample wells that are
capable of containing a biological sample, wherein one or more of
said wells comprises a matrix material; and (c) at least one radio
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system for receiving, storing, processing, and
communi cati ng data regardi ng the sanpl e device; and a
wo advo7f258quency i nterface between the sanpl e BEWUSH06/045661
and the conputer-inplenmented systemfor providing a
communi cation |ink between the conputerinpl enented
system and the sanple device. According to the several
enbodi ments of the invention, there are provided the
foll owi ng: A biological sanple storage device for one
or a plurality of biological sanples, conprising: (a)
alid; (b) a sanple plate conprising one or a
fmqmahCVytrta‘nsmmﬂI@' wievicet had relatedifiplegisel sample storage

”ég'v@'(r? eﬁg?&l}ﬁl 0 Cgrlﬁa?pngkgqgf‘h&sgbwggngofg lgyo%lé’fes in a
soppsht Bre waehotoaGsey & rcadag@@daead\svmecwsmgl amednd onto

bi ol ogi cal sanple storage device wherein the nmat F
thet esaraplai plateeLriioarlYocvReeain fusther vEie gjosure means

c%ﬂf@plts%%”ganﬁénépg ORIt e a)ﬂsul'élg V\ﬁ&' B%IBQléﬁeséM’ple storage

at €, optl onal erei n further
ddviear wmeansonmppseseanaarrmgg’rm iod;osﬂntsuomt Aoretamyerising an

DEREE e E T R ——
GbOSHE Cah@i Bh Aiigt 6Sure!joineraround isacly well. In certain

rra netic closure and an airtight closure joint ar&ﬂ
diments theser saipronidRd aeifidted hiolPgich oSpmi€, Storage

| | agical
GVl e SR A% CRLERe it o e
ssanple V\Mthbomtrefaf_:;ergaomt.l on. n ot her enbodi nents
e venton, V05 B, 208 el LS LTS o ioogiol
& Sét'&ab@ cPe\hté fdrb)arﬁa %?HTE' DA Wnsrdlagngal samples,

one or a pldrality of sanple wells that are capabl
empaisingg(@) Bi bdbdbaa sample, plmrc@irnpaﬁwgrorm%r@ afplurahty

GBI MEETHASSCE, CAREbIETR! Eohelyial atbEagbIen sampie,
waélrém one or more of said wells comprises a matrix material that
dissolves or dissociates in a solvent; and (c) at least one radio
frequency transponder device. In certain further embodiments of the
above described biological sample storage device, at least one well
comprises at least one detectable indicator, which in certain further
embodiments comprises a colorimetric indicator, and which in certain
other embodiments is a fluorescent indicator, a Iurﬁinescent indicator,
a phosphorescent indicator, a radiometric indicator, a dye, an
enzyme, a substrate of an enzyme, an energy transfer molecule, or
an affinity label. In certain other further embodiments the detectable
indicator is capable of detectably indicating presence of at least one
of an amine, an alcohol, an aldehyde, water, a thiol, a sulfide, a
nitrite, avidin, biotin, an 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
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frequency transponder device. | n certain further
enbodi nents of the above descri bed bi ol ogi cal sanple

wat@ragasslevi ce, at |east one well conprises apPCtT/@8a806/045661

one detectable indicator, which in certain further
enbodi nents conprises a colorinetric indicator, and
which in certain other enbodinents is a fluorescent

i ndicator, a lum nescent indicator, a phosphorescent
indicator, a radionetric indicator, a dye, an enzyne,
a substrate of an enzyne, an energy transfer nol ecule,

or an affinity label. I n certain other further
phrsphatenend iselertuses adnecer@inaother sfus%tt%lbﬁénaf’dlments the

SLFESEABI o7 1S SRR R 9, bR B3kt of phenol

redl, i @hidiumt rigromite,dira bDNADN, pmiymtmasmgl olaul mestnctlon

oS S T W R AL Mlorosens

i on, pH Na+, K+, , a cyani de,
ap%%é%%aﬁe anéeéel enium In certal n ot her further

errbodl ment Actbediset et@alﬂeetanndu@%herr relatede@mdpadigignts the

TSR T pei S BSAEE we e
é‘dHﬁeréé% aﬁelléééﬂ.‘ Bhe Wﬂb&@ﬁ ghét uer egdndlogical dabébitor or a

substrate. According to certain other rel ated

@ﬁ'ﬁb@m@i’t’s'ﬂm@'w%l wihighl Ravpbe MaNdasBYEEi fe TL-3, sodium
one i nh?‘%j%te( ﬁ%ﬁum‘eﬂ fibiel hN-O(]Q%@SF]I' pRe-ahIdrdmakthylketone,

i's a |olég|ca ibitor or a
m+wdbswdqts~cnﬂmmmthymetdm6myapeomaﬁm,damwlmethylsuifonyl

sodi um ort hoy @nadat & e flyorigeiase inhibitor, a

atitsey BrasmiaiorBner ayohesthet

ﬁh@séﬁévéséywblt@rror@téhdds—ﬁ@nﬁhlmbﬁt Ianlg"rarmengl inhibitor, a
yl sul fony | fluoride, diiso propyl fl uoro

ik pARSIDRITBTIDBOr. @ GabSMS aBdPURIter L 6 colh S dghibitor, a
I

$i BiBing BERRFoaA'd Brence IFFEaipeedicing agent, an

alkyiditingr agentj @rdani gntimicgobidii dgent. aln cmrpam embodiments

tlhnehlnqlag:n%yn{gt%lf—%l Ps ac %%tb’le agf dry storage of the sample without
refrigeration, in certain embodiments the matrix material comprises
polyvinyl alcohol, and in certain other embodiments the matrix
material comprises at least one material selected from polyethylene
glycol, agarose, poly-N-vinylacetamide, polyvinylpyrrolidone, poly(4-
vinylpyridine), polyphenylene oxide, crosslinked acrylamide,
polymethacrylate, carbon nanotube, polylactide, lactide/glycolide
copolymer, hydroxymethacrylate copolymer, calcium pectinate,
hydroxypropyl methylcellulose acetate succinate, heparin sulfate
proteoglycan, hyaluronic acid, glucuronic acid, thrombospondin-1 N-
terminal heparin-binding domain, fibronectin, a peptide/water-soluble
polymeric modifier conjugate, collagen, hydroxyectoine, polystyrene
or trehalose. In another embodiment the invention provides a Kit,
comprising (I) a biological sample storage device for one or a
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al kyl ati ng agent, or an antimcrobial agent. | n
certain enbodi nents the matrix material is capable of

waley7etasage of the sanple wi thout refrigeratiPOT/USI006/045661

certain enbodinents the matrix material conprises
pol yvi nyl al cohol, and in certain other enbodinents
the matrix material conprises at |east one materi al
sel ected from pol yet hyl ene gl ycol, agarose,

pol y- N-vi nyl acet am de, pol yvi nyl pyrrolidone, poly(4-
vinylpyridine) pol yphenyl ene oxi de, crosslinked
acryl am de, pol ynethacryl ate, carbon na

b
qjurghwstcpfd@lOI%FaH@BgW&%?m GIQTBBB&%E{] D 3;%@) a sample

EHE L5 S R A P BB el tht are o o

dmfrtaﬂmimgsw flribbogical esmnpdan, wheaein o:me; @x:umlore of said wells
| ucuroni c aci pondi,n I i

g,r|§$soiah(§pagr‘dxquqpaslfl Bpgné%} thflgagfalone radio frequency
ﬁ%lg@ﬁ’d‘éﬁf RleviGh UbARd p(’il})g@h'ec drPghbrer apenidigatreagents.  In

gen, hydroxyect oi ne styrene or trehalose, In
Qﬁrdiamar femdsm rremb@ﬁumem%nt prafridesnateripl  dissolves or

cg%gBS{ﬁstggﬁGE ErVQh Ogl cal _ sanpl e storage devi ce for

o bi ol ogi cal sanples, conprising
(a) alid, T(Jbburﬁg senphetiptaeenbodimiesitngf the imveation, there is
plurality of sanple wells that are ca l e pf . .
SiSIaRH %etho8 OfSLar G APReor Bl ynar Biolagigalpamples,
GArprihbScoRLE AESode i H BIURIIRY 8F bidnspical s%thles with a
east on quency transponder devi Ce;
tmdaogucarlrosanmmka | starpgeeadevice, Baid c@a@lamcahrsaf@ple storage

GRUEE, FEOE b B A, Sl VT f g oBREmtERe Compyining pne or @

piurbliey i F eainhple WoKS echiat areVvialeable wft h@dtauhmg a biological
storing one or a plurality of b| ol ogi cal

WEsuw@eésm oPEnTorBase SToRaid) W55 COMiTgES o Matrix
b0 og| CV%'{ @p}) & @@égtalo FRfo Sﬁreﬁ@%cﬂﬁ‘tk&ﬁspéﬁdér device,

e storage evice conprising (1)
gnd) thessw| stopired esaidnmpidleigicalosenoples, pthe amatinoa ln certain
@4:’5 LS vveltl)g,dltntqwg%tgrgor%a r?s%% %flaf:nctalﬁjnrb e biological sample
storage device without refrigeration subsequent to the step of
contacting. Another invention embodiment provides a method of
storing one or a plurality of biological samples, comprising (a)
contacting one or a plurality of biological samples with a biological
sample storage device, said biological sample storage device
comprising (i) a lid, (ii) a sample plate comprising one or a plurality
of sample wells that are capable of containing a biological sample,
wherein one or more of said wells comprises a matrix material that
dissolves or dissociates in a solvent, and (iii) at least one radio
frequency transponder device; and (b) drying one or more of the
sample wells, and thereby storing said biological samples, the
method in certain further embodiments comprising maintaining the

biological sample storage device without refrigeration subsequent to
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sanpl e, wherein one or nore of said wells conprises a
matrix material, and (iii) at |east one radio

wo e@qesy transponder device, and thereby storPCTyS®a6/045661
bi ol ogi cal sanples, the nmethod in certain further
enbodi ments conprising maintaining the biol ogica
sanpl e storage device wthout refrigeration subsequent
to the step of contacting. Another invention
enbodi nent provides a nethod of storing one or a
plurality of biological sanples, .conprising (a)

contacting one or a plurality of bjological
thet Atepsiof santartisgmand stiofiBge ‘Ht\ﬁ g‘ ‘Qalct? @'n still further

?ﬁﬁg)agh%g{tssﬁl%@c%ﬁ ‘Hcﬁﬂﬁt Of e Qﬁmblébﬂﬁs@hhe%ﬂ t‘.dj the step

InNg one or a ['ural |ty of
of am@intawling tshaubstmhababtree cfaroenasi bicdggaacal activity of the

bi ol |
230l TR oL\ e OB A kb ot
s FIIS%%I%IeSeh’beﬁjlﬁ%N@“de@f@déﬁlbh) oiﬂ theaﬁomgacaaobmple is

requency transponder device; and ﬂ one or
desreasedt rr@l@ta\w sowslagradation h@feay QQFEFO gbigdpgical sample

' t h .
BhBLAMER, O s BB I FFEL AN Nef the matrix
raatetial.st dnagerdaii Gelatedloembcmhmgatatthm stﬂme@ﬁjmuntacting
t ot he steps, of cont actll ng,.an '

d n.i .
COMPEISRSeL SITUIGNERIS K UaPRBALY P61 SUSEaraLitl vithy  matrix
rAbtéAs] 37 's%w@@@emrét it %etrhfrﬁbewepfreméa @rﬁb@a.ﬂrﬁants the

substanti a he ‘'same as bi ol ogi cal activity of

Sianmfecgntmtmg lSW@%iﬁd)ﬂDchlﬁS@Viﬂﬂg Oraﬁﬂésﬂ/ﬁ@t@% thﬁ’- matrix

fﬁﬁéé'ﬁ}aﬂﬁﬁtg%“%gl\?ég{;my\fg‘f asdg?ﬁg Sﬁe?&\}%cf‘%b%n?fents the

s‘ﬁégr@ﬂ@bmacﬁhgalscmwwédbbvl digsollingaop|disseciatngdtie matrix
wi thout refrigeration in the absence of the nmatrix
materiphin 3 sa&ai n rel ated enbodi nents the step of

cont act i ngr ﬁ%@ﬁ%eﬁ#ﬁ%‘&ﬁﬁ@ﬁ?%ﬂeﬁﬁvéﬁﬂbﬁ' PBOOTdes a method

dISSOCIatIng matri x materital in a solven
ofnpoeparng atbmlogmadxtmenecstonagmdeh@%f@poasfe or a plurality

q‘i‘ga cﬂgg}qeﬂ | Sn%ﬁsg,e%c%%qé’%sﬂ%gs S(OI) ng] Rlst Irls’ns’gO | %éﬂgx material
that dissolves or dissociates in a solvent to one or a plurality of
sample wells of a biological sample storage device, wherein said
biological sample storage device comprises (i) a lid, (ii) a sample
plate comprising one or a plurality of sample wells that are capable of
containing a biological sample, and (iii) at least one radio frequency
transponder device; and (b) drying one or more of the sample wells,
and thereby preparing the biological sample storage device. 1In
certain further embodiments the step of administering comprises
administering a liquid solution or a liquid suspension that contains the
matrix material and the solvent, while in certain other further
embodiments at least one well comprises at least one detectable
indicator, while in certain other further embodiments at least one well
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material in a solvent, while in certain other rel ated
enbodi nents the step of contacting is foll owed by

walk@sorszsng or di ssociating the matri x nateri aPCT/OSB06/045661

solvent. I n another enbodi nent the invention provides

a method of preparing a biological sanple storage

device for one or a plurality of biological sanples,

conprising (a) admnistering a matri x material that

di ssol ves or dissociates in a solvent to one or a

plurality of sanple wells of a biological sanple

storage device, wherein said biological sanple storage

SRMRIESeDnpt i Ieast (pneainhidpitqn ithas isarepl kioddgiaal inhibitor or a

5 S iMMbRora plurality of sanple wells that are

capable o conPalning a biol ogical sanple, and (iii)

atb Igas_t oda aanﬁthefrreqmaf t%“éh@nw qlsl QEM{/Fd?d admethod of
rving _one or r.e of, e sanple wells, an . )

'g%eé?‘é%inﬁr @paﬁewsd?ﬁ%omgi%bi ANKEmpreMRrisiage (a) contacting,

@iﬁ\furténéoutweb‘i'a*séqh%ttm?% %W&diﬁegkgef'rgﬁﬁg?pirpfa biological

adnmi ni stering conprises admnisterin
sIMRlecHRIZ Heyitel enepensi plurality ebbiclogscalhsamples with a

' -Lal l[vent, whiJe in certain .. ]

SR B0 B iRl SPinalE Steradh diRg eamprising ()

atlid,edb) acsermireepliatbl mpisiagosne vt hepliurafiey tdH Sample wells
tf}ler furt her embodi nents at |east one wellconprises

et 858 (CaRRDIE, A traakeinig the RiqJpeie)i samplehiwhesein one or

e, Srosser gl Sl thed AIGKE AL BEY wherein e

Hadrisgeaterdahpissolyvespor sisapdiajes dntadifstgsolvent, and (iii) at

BB D SRR 1o 80 BREY P RIS U o ey or more
S ao oo e L T e TnasbglenSbihalp storage
cha\{ifea V\ggﬂ:@pg fiigerasian isHbgeQuentrta thieu rtﬁepsyoﬁfcéntacting
SRIPLIVIRY Sahlet oY scRaRBIRD 0 ALIERAYINS, the, biotogica
Ssunple siss a heeomind i solverdy, | ahdatHevdBoehnréb6vering the stored
biological sample, wherein in a certain further embodiment biological
activity of the sample subsequent to the step of maintaining is
substantially the same as biological activity of the sample prior to the
step of contacting, while in a different further embodiment the
second solvent is selected from (i) a solvent that is the same as the
first solvent and (ii) a solvent that is different from the first solvent.
In a certain related embodiment, at least one of the first solvent and
the second solvent is an activity buffer.

In another embodiment the present invention provides a
system for processing data regarding the storage, organization,
tracking, retrieval, and analysis of biological samples, the system
comprising: a biological sample device; a computer-implemented
system for receiving and transmitting data regarding the sample
device; and a radio frequency interface between the sample device
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matri x material dissolves or dissociates in a first
solvent, and (iii) at |east one radio frequency

wo canspassier device; (b) drying one or nore of P€®S2006/045661

sample wells; (c) maintaining the biological sanple

storage device without refrigeration subsequent to the

steps of contacting and drying; and (d) resuspendi ng

or redissolving the biological sanple in a second

solvent, and therefromrecovering the stored

bi ol ogi cal sanple, wherein in a certain further

enbodi nent bi ol ogical activity of the sanple .
asnubsedbent competer-pplementechi nsygted sufer antRraviging 2

AR RS Yt E S e eystem and
taeboshmpyie tdevigecondIsolayefurthers edmedicetinienin Ehg aomputer-

solvent that is the sane as the first solvent and (ii
IRRIBTMERESY IRHSERE FOMBFiSAs #(Gaka RUYGIREE 1Bk JRIpEaiing data

r%g%@ﬁfrz%rtﬂeels%ﬁéjgén@’g%ﬁ%moﬁt thgRInPNeet®ieVdI® and analysis

1T st I'vent and” the €econd sof vent i s 'an act!V|tﬁ
dfubicdogidal serophes associnteshwitinéhger saemle dexing.odn a related

SrBpiRed: SHRRSTI G PRI JaHersEs chffpides o radio
fraglippicy Pitebrod@icabupiaditesthd kwrapsteminpiemented system
a biological sanple device; a, conputer-ippl erented

afydt ek least a8 ViragsRandarasigyic iﬁ&s%{%erdged’éﬂtg‘i tge sample
dARCBTTR I diBirEfucty BofuRitaGBHORGN Hhé Shie@gator.

ween the sanpl'e device e conputer-inpl emented
syst em f or Ipranothey embodioerdathenel isnprovidedna t method for

conput er - i npl enent ed stem.and_t he sanpl i N .

SRRCTRG  Sheieh FenerE COhbL: sie Aol e ey fracking,
reRriRvateand dalady Sist OE bioedieal sanmblais)ithe daethod comprising:
regarding the storage, organization, tracking, . .
pravidevaie samplendeyiqe for Smlansg%ﬁm%awr%glologlcal samples;

AR BB e TRl Shoudnled tetanidg, stormg, anc
tradisenittiaguediata | regardiggt dhe osgimgalet alaviee or the biological
sca?nq%ﬁjé ecgr_ iag%!‘n?n[:;srrgv?ginsal Sét %Eiio frequency communication interface
between the sample device and the computer-implemented system.
In a further embodiment the method comprises generating control
signals from the computer-implemented system to cause the radio
frequency interface to retrieve data from the sample device, and in a
distinct further embodiment the method comprises generating control
signals by the computer-implemented system to transmit data to the
sample device via the radio frequency interface.

According to another embodiment, the invention provides
a system for processing data regarding the storage, organization,
tracking, retrieval, and analysis of biological samples, the system
comprising a biological sample storage device, said sampie storage
device comprising a lid; a sample plate comprising one or a plurality
of sample wells that are capable of containing a biological sample;
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and at | east one transponder device associated with
the sanpl e device for radio frequency conmmuni cation
wowaoh/0tr42e3 i nterrogator. | n anot her enbodi nent PChEs®06/845661
provi ded a nethod for processing data regarding the
storage, organization, tracking, retrieval, and
anal ysi s of biological sanples, the nethod conprising
. providing a sanple device for storing one or nore
bi ol ogi cal sanpl es; providing a conputer-inplenented
system for receiving, storing, and transmtting data
regardi ng the sanpl e device or the biol ogical sanple
and ladt feagtr oneliregia fra@ueayedrRASHORERIUARYIEG 0@ computer-

.interfac et n.t ey : . .
R S5EB L5 JERRInA" P EOshRung, data, pogeraing
thBesaRipledstsrad sevige e iangadinnfrequengyaintetfana between
t he conmputer-inpl emented systemto, cayse the radio
theegerimp/ei rdeyiceceand rit ié@@@ﬁF%&'—meﬁn%ﬁystGm for

dOViditg A Lorfinflificatiotf linid betfesiMad EBRYpLES -implemented
met hod “conpri ses generating control signals by the
systpri and rthieesamplé devican t In wextsin fuddier esnbadiments the

sanpl e device via the radio frequ [ f I .
SR ot bR sLEFEHERS's A Birecture havin
PR FDVidsSY Sh auEh e RIEICPESY gy aird re giatdbaget berver, and a
storage, organization, tracking, retrieval, a

d_ .
cientyside apmicatian Chrtseopirels amrratien & &ngff&?%'fbn&equency
o hial oo _ o] .
CrdlrBiET, a0l SHDEE I 00 SRy Shboapibats the system
coonprissisng W8Bointarfdae détweer epiebwbirowadraangk @n RFID

SATagi D Aretancye BEer spBa Taef e FofBubbr-ififimented
WA loMRp RS & SyfibpMAreniteetaryi MavAAd an Excel macro

transmtting data regarding the sanple storage device;
priegramadnoa fal enteside amnd e daéabaskesdvale g[é\rﬁl"‘é)the" related

SRR, 5, FOLLEET RS EhRs SR ebmprises a 2-ter
Humtdcturerhhoimnt 2 dstayri-alope dclidrt spplicatieni aed andatabase
sceerlr\/teanl~i an %Gntw]ggugi%%%%nnemtﬁw ttnwee client application. In certain
further embbdiments the client application is a compiled application.
In another embodiment, the present invention provides a
biological sample storage device for one or a plurality of biological
samples, comprising (a) a lid (b) a sample plate comprising one or a
plurality of sample wells that are capable of containing a biological
sample; and (c) at least one radio frequency transponder device. In
a further embodiment the biological sample storage device comprises
a closure means for closing the lid onto the sample plate, and in
certain further embodiments the closure means comprises a magnetic
closure. In another embodiment the biological sample storage device
which comprises an airtight closure joint, and in another embodiment
the storage device comprises an airtight closure joint around each

well. In another embodiment the biological sample storage device
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conmput er-i npl enented system conprises a 3-tier
architecture having a web browser, a web server

w@e@gnaszs3 and a dat abase server, and a client - BCT®S2006/045661

application that controls operation of the radio

frequency interface, and in certain still further
enbodi nents the system conprises a USB interface
bet ween the web browser and an RFID reader. | n

anot her rel ated enbodi nent the conputer-inplenented

system conprises a 2-tier architecture having an Excel

macro programon a client side and a database server.
compnisesep repaneticesRminemnd RN cairbight: ClopiredRinty around

syst onprises a 2-tier architecture having a
egei}wg\lg‘a{ﬁone client application and a database server

in communication with the client application. | n
certain further enbodi rrr]ents the cli catjan |

| i . .
a conpi | _edTﬁﬁﬁﬁi eRd 6-??_. an a§|9&clq§r°€nngt b%lago I ent Hgve%tlon will
bg&ﬁﬁ%t ?gp‘éx?éht UpdH %Fé’r%fﬁa@e RbAHIFERbY &taile?l deecription
evl ce al'i

one or a plur ty of biological sanples,
armhmattached( drawingd. (Al aefanpheed| disclasahheriaiy are hereby

. | it l. . . | f.
B6afabratedl by rdest iR A Sty fag if BBRR a8 incorporated
;hawigufwgquency transponder device. | n a further

enbodi ment the biol ogi cal sanple storage device

conprises a closure neans for closing the Iid onto the

BRI DPSEEPTION IOF §8iE BRalvinNGer enbodi ments the

cl osure neans conpri ses a rragnet_l c closure. | n
anot her enbBiglireeitistdschieshaticcdiogsanplaf asanagle plate for dry

evi ce Leh conprises an airtight closure joint, and
ﬁ%ﬁrﬁﬂﬁ‘\ﬂﬂgb@ﬁg&g"iﬂn@ﬁ eﬂ?gs'stor age device conprises an
ai rtight crpfwee 2 igi &tschiePt Aticedial raeh lof thenaanprdssure unit
enbodi ment t’he bi ol ogi cal sanpl e storage

aRgilteiigiocdac i€6i.c cl osure and an airtight
CLoaers bR Ut SR Hak: oa MRl B preseyre unies
aipathamfiersence to the foll owi ng detail ed description
Figure 4 is a schematic diagram of the air pressure unit
and its régulation air valve.
| Figure 5 is a schematic diagram of a portable PCR device
to provide reagents for a sample plate.
Figure 6 is a schematic diagram of the shipping sleeve.
Figure 7 is a schematic diagram of the stacking rack.

Figure 8 is a schematic diagram of the sample storage

strip well plate.

) Figure 9 is a schematic diagram of a known radio-
frequency communication system.
Figure 10 is a schematic diagram of a system formed in
accordance with one embodiment of the present invention.
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and attached drawings. Al references disclosed herein
are hereby incorporated by reference in their entirety

wa@sgoowrfo7each was i ncorporated individually. BRIBEI/US2006/045661

DESCRI PTI ON OF THE DRAWNGS Figure 1 is a schematic

di agram of a sanple plate for dry storage of

bi ol ogical materials. Figure 2 is a schematic di agram

of the air pressure unit and its interlocking nodul es.

Figure 3 is a schematic diagramof the air pressure

unit's air channels. Figure 4 is a schematic di agram

of the air pressure unit and its regulation air valve.

Fi gure 5 iBigurechdnis acbitickydiagreFmaoh @ capnput@rRimplemented

devi ce to, proyi de reagents for a sanpl I '
sySter, AChBRRENES (OSATSHBraCoR d&ﬂﬁi"ﬁﬁﬁsﬁ@%& 85pEct of the
;irje%%rn% iAviehtfoischemati ¢ di agram of the stacking rack.

igure 8 is a schematic diagram of the sanppl e storage

strip wel | Figuiee. 1R guhowsi s@a §@M‘f¢rc{%ipi%mﬁt@% a System
kn radlatr [ L QN; j mén
e ALR I S ARNGE T ST A ith, G Amichs.
accor dancefFigure one3 endirsiveent otonmeuperedmmlemented system
i nvention. Figure 1 ié@,?\(iglﬁqu dj agr am of

SRR BT RHERE G LA Baveh RoPcerRpgipents.

accor danceFF_qut“ké APhYwa el Witht PERPpRBeilicts of Deep Vent™
i nventi on. gure 12 shows a conputer-inpl enmented

Rylyreerasehi t doeape Vanticopamoeraseh west stared at ambient
%ﬁ%ﬁéf@q%ﬁﬁ%ﬁﬁ%ﬁgﬁ%@%ﬁ&%? RA4Rr60 minutes (D 60°) or 5
minutes (D 5°) in the presence of reaction buffer, template, dNTPs
and primers. A frozen stored Deep Vent polymefase (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 products amplified using Big Dye™ enzyme stored
frozen, and stored dry on a dissolvable matrix at ambient
temperature; and (B) cycle sequencing results.

Figure 16 shows HIV protease kinetics after dry storage
on a dissolvable matrix.

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

Figure 18 shows HIV protease activity after dry storage.

Figure 19 shows E. coli transformation rate after dry
storage on a dissolvable matrix.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed in certain embodiments
as described herein to compositions and methods for substantially
dry storage of a biological sample, based on the surprising discovery
that in the presence of certain matrix materials that dissolve or
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architecture in accordance with certain invention

enbodi nents. Figure 14 shows a gel with PCR products
wobkodees2sd/ent (tn) Pol ynerase. Deep Vent (tn) poP@TVESAS@045661
was stored at anbient tenperature (D) and was hydrated
for either 60 mnutes (D 60") or 5 mnutes (D5') in

the presence of reaction buffer, tenplate, dNTPs and

prinmers. A frozen stored Deep Vent polynerase (F) was

used as a control. The arrow i ndicates the PCR product

of expected size. Figure 15 shows (A) |ength of read

(nunber of bases) for PCR reaction products arrpllf
dJ§$<h@laBEg imya( se)vent yaads oheedOF r e atilizensed ad rwologlcal

s?ags\ﬁ Cc?i‘nobéaﬁ’hgd"?ﬁ& &o@%p%g%b;ér‘?{lﬁ@ﬁﬁ%%%w@%r extended

sequenC| ng resu ure STNows

pmfr%dgsef i, | sachf tkat otn;,vont subsequrent destorlatain eof solvent
mat ri x. rotease act | v]|

W'E'Pé‘rsaﬁkéb&%?%t'@“%g%’is \saébqh@ mlpmcalpﬁaﬂwt 16f §it=\6vé,ample can
B%]g\?goge"réae a&é'dé%é’rlﬁéaeﬁeijém SEQFRAR- irfVdhti6n l@mbodiments

coli transtformation rate after dry storage on
relafies siol \pEbt e tomt nexpeDEad| aalam&'agRISPnrqwdEﬁ Th¥ selection of

T TS U aR e B ARebi s b GoRBerghle sovent

(@yhOdssélverﬁUMﬁ@wtlsaédmwt}’olét Wﬁgepr@fseavmgﬂsogﬂmire and/or
rrpl e, based on the sur‘orl sing di scoveri/J that in

JthgEn ot 6 ielaaIsPh SARIPIG). AIGIN e & ialingriested advantages
ﬂrcg) E’lc'b?t %él@cﬁ Flo'o‘Fth s?é‘dglli%%‘? cAPR% ?‘ PEhLERES inhibitor
a | O al rre I ent

ogl sarrp can be stored at a
havipgy antimeidrobiaixaetididy. peri ods of t| nme, such that

o SUDSCONENL | S ohbiRRed! RS Gy ericient
GRRLRIcTRN B8 RAUARER] ASorRgET bbedl \W@cﬂ@lvanéwt@f rblologlcal
i nventi on enbodi nents
samples including polynucleotides, enzymes and other proteins, and
cells, without refrigeration or frozen storage. Samples may be dried
without lyophilization (although lyophilization may be employed if
desired), and following dry storage the samples may be used
immediately upon solvent reconstitution without a need for
separating the sample from the fnatrix material, which dissolves or
dissociates in the solvent and does not interfere with biological
activity of the sample. Invention embodiments offer advantageously
superior recoveries of stored biological samples, including enhanced
detection sensitivity for interrogating samples containing minute
quantities of biomolecules of interest, and may find uses in clinical,
healthcare and diagnostic contexts, in biomedical research, biological
research and forensic science, and in biological products and other
settings where sample storage and management for life sciences may
be desired.

Certain embodiments of the present invention thus relate
to a multi-component system and method for the isolation,
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relate in part to unexpected advantages provi ded by
selection of matrix materials that dissolve or

walk@soeizat e i n a bi oconpati bl e sol vent {e.g. ,P@r/us2006/045661

sol vent which is conpatible with preserving structure

and/or activity of a biological sanple), and in part

to unexpected advantages provided by selection of a
stabilizer such as a trehal ase inhibitor having

antimcrobial activity. These and rel ated enbodi nents

permt efficient, convenient and econom cal storage of

a wi de variety of biological sanples including

purificatin Pagservatignestarager trarcking: detievahddata matching,

W4 h f oy | OQ¢ Of.: S . . .
o, VBE/AF: By St P DISRBR. oo  mngnbiotogical
m/at{ﬂfial'smgirtﬂraimar‘abcbﬁmhwlasf ddse'rigedl)hezéi@h. The invention

n st grage t anpl es may_ be use )
e e HpE P08 ener ciYoRamnge: sRaWamsterage@tgambient
terhpeapnsé] nand ha ISR, ThavE! DReMBbi khdBkEordhe of diverse
whi ch_di ssol ves or dissociates in the solvent and doés
hilogigadrmnaterials angd diolgigieal sampliesy safcht be batmpict. limited to

N [ ] r eQus superior
VST 098, WIped) 54, Wi, BANBEIAHRALRLY (B85 Krum, serosa
flutds)cptisratedynoph s eesebraspindl Muid)t €alivaatnhi8osal secretions

| es containing mnute quantities of bionolecules
3 i (eSO NS ANFoT@aasi Naginal sarretioas: Resites fluids,
foldsli Goneg | Hetpat © Ardi &l °§%¢it%ﬂedl?5§§g8hinal and other

bi ol ogi cal research ndl% orensi € science
edy ogp idiesrealland argan leedturet mediuimharclusangleell or organ

SRR IR Bl d8 b L SRC BT o sl swabs,
bawcieria) atieuses,a yadsti ceNIPPER! praLe ArdoRBUNONA O'genomic
DN llgon SeleBblas,  pueamiial chiNAg, MBAA 0HRNASRERNA, SIRNA,
SRl oy SN thoReR SRR AheTIBRls, qycaceniuaates
(eng. i ralyeolipids, glycoproteins), oligosaccharides, polysaccharides,
vaccines (e.g., natural or synthetic, live or attenuated in the case of
intact biological particles such as viral or other microbial vaccines, or
extracts of natural, synthetic or artificial materials including products
of genetic engineering), cells and tissues, cell or tissue lysates, cell or
tissue homogenates or extracts, and the like, or other biological
samples.

Biological samples may therefore also include a blood
sample, biopsy specimen, tissue explant, organ culture, biological
fluid or any other tissue or cell preparation, or fraction or derivative
thereof or isolated therefrom, from a subject or a biological source.
The subject or biological source may be a human or non-human
animal, including mammals and non-mammals, vertebrates and
invertebrates, and may also be any other multicellular organism or
single-celled organism such as a eukaryotic (including plants) or
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may be used for storage of dry sanples and for storage

at anbi ent tenperature, and al so may have use for the
wateragesdf di verse biol ogical materials and bPOl/O§t00&045661

sanpl es, such as but not limted to DNA, RNA, bl ood,

urine, other biological fluids (e.g., serum serosa

fluids, plasma, |ynph, cerebrospinal fluid, saliva,

mucosal secretions of the secretory tissues and

organs, vaginal secretions, ascites fluids, fluids of

the pleural, pericardial, peritoneal, abdom nal and

ot her body cavities, cell and organ culture ‘Bﬂ

pro&iausiohig eEgRNBMojaArebAeR: | dnea MY (FRll | 5‘@"@ or culture

a\darqf%gs%%)egﬂﬁ L@#ﬁglﬁé&& ?Hggﬁ ﬁ&@lbg% %&éﬁy engineered

ce$indimes BNat ehagonookaiot lcclmmpsamldxy Dlm;egmam;i or episomal
t RNA, rRNA, si RNA, m RNA, hnRNA, cDNA

r§§py|pemar¢re§1uqlq:|,§, asid @W%Q%{pggél(%h&e OF imrortalizable
iycqlddy ds, %Xeﬁpr%ﬂ' nﬁﬁybr‘?&l' g@éﬁcchﬂ@sdesdlfferentlated or

po ysacchar i vaccl nes g., nhatural of sgnt heti c,
diffecentiatabéa celleines, tnwsfasmﬂ ceht lhres mns Saedise.

particles such .as Vi crobi a e

or extract§ a'ﬁ'ateumbgd'rg\%ﬁ%ﬁe%'@ﬂsr Egr% Hoglagfdan Sample that
rilye ldorhprigec gl %@Iﬂezﬂtmbmofecgﬂeﬁtwtleafegrtheeten@) “isolated”
cel'l s and ti ssues, ceII or tissu

te
mesnse th@ﬁo@é%ameéla cIf BB GYEdn e 1Y IEETOIBRT GEmgronment
@ 9.°% 1€%n aﬁsarm QAT SRR ChatBvayebeédfing).  For

o inc | oo bl opsy speci nen, tissue
@xqpirgie, am@dnrauwmmrrmwm@lem adidiar polwpgpPHgRepresent in

anartnt el Rrorhp Bk Bltnafis ridRMiel t SHiE e nucteic

é&l@' o palysoptige, déwasiteideionr skajmboglrcall ebmhcee co existing
be a human or non- hunman ani nal cludin nq d
LG i e GRS RV R L E e‘gva*agzc,u B8 atids coul

Q?rpgf]‘tts@‘eﬁevé‘&%roéna oP‘éhEhCﬁhH@lé‘r c‘?ElE&BP tldes could be

| ed” OF anlmsuc asaeu otc |nCU|n
paeniof) aocpnogasitivn,C amrc@astnihrbe;rusadalt@ban that i sucly vector or

gngc?sn'tnE)w I% P\Bt %ual OfeItS natural environment.

In certain embodiments, the invention thus relates to the
longterm storage of biological, 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 embodiments which include a) the specific dissolvable (or
dissociatable) storage matrix, b) preparation and optimization of the
storage matrix with chemicals that increase the durability of the
longterm storage conditions, including in certain embodiments, e.g.,
the use of a stabilizer which may be a biological or biochemical
inhibitor, for instance a stabilizer such as a trehalase inhibitor having
antimicrobial activity, c) preparation of different biological materials
prior to the drying process that allow immediate activity and usability
of the materials after rehydration, and d) the process of simplifying
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adapted cell line including but not limted to
genetically engineered cell lines that may contain

wa@ boogoreesral |y i ntegrated or epi somal reconbi NBEL/US2006/045661

nucl ei ¢ acid sequences, immortalized or imortalizable

cell lines, somatic cell hybrid cell Ilines,
differentiated or differentiatable cell 1ines,
transfornmed cell lines and the |ike. Certain

enbodi nents relate to a biological sanple that nay
conpri se an isol ated bionol ecul e, where the term
"I sol ated" neans that the material is renoved fromi
cnmqplml biagheotigaht Pfecgsses h&hr@ughaw@wuﬁ@nr@fntdw stored

F | t [
blodicRl aRvE BEEHRISY) ol oot e present. i an’
intact cel Thesel and Ireldteg @mbeldinentst thes! pr@ddebsurprising
advantrges IAssooiMEdaribh SoTog GRIAERLALY  SrorRge of Biologicals,
1?@15‘6#1'9 Ved §tél§|ﬂz§h%‘ilr aﬁHCEr@é’é}\%t@oﬁ%ﬁj&&@gkﬁl activity

art a vector an or such ucl ei c acids or
|pb|blpdam)g|®das saoupkeshe r@dmcedf degragaidoni ¢f, biategieal |samples

t d t hat t
BrnEopEoEDs Rt PaPE AeTEAEreln, BRY Jofh? et W' particular
@A HBEHS , udd eof ra/qmrtot@@tmwsmeehat),esamo simplification of the
| ongt'erm storage of bijiolo m cal

ProceRsAS 0" RECBRIAG BIRIED! 6‘ys £EitOR Urgﬁ%r yse by reducing
JPNim Lr%ﬂé(?l g:'h)é ”Héggiatﬁoﬁjsﬁﬁlﬁnél}’ﬁﬁﬁ% Qe-C8liBration and

Upon T e escri bed herein re are
pliquobtied efisutimeasples, @énd iyl eﬂmla)attrma tbpeneed or physically

di ssol vabl e_(or_di soc at abl a ma

PRRB YUY ondand@ B i aﬁmonﬁé? %é)'%t%tﬁ éfhéﬁﬁf'?’? x Invention
B bodireEhe| &5 td@écﬁnlﬁ’édﬂ efageeinh @ ddiitiahiall liyt profndmeunexpectedly
l'ongt erm storage conditions, including in certain

supedionehiglogicg) , samples desovEriRanbYi Z8dURINEH QFryeliminating
Pae%liﬁgg ﬁ&g'c%?‘ ekil\nﬁgg f&]&%se Il‘ﬁﬁigoffecé & "sﬁb?dh‘:esuch as

Zer SUC as a I tor
andesitatibi abapuplevi denatlratiopar andmrofsalmnleremss due to

gldglo? tlilg?\l oﬂgrsample on sample container surfaces.

According to certain embodiments the invention allows
for purification and size fractionation of DNA, RNA, proteins and other
biomolecules, cells, cellular components and other biological
materials, minerals, chemicals, or compaositions derived from a
biological sample or other life sciences related sample. In certain
embodiments the invention thus readily permits, for example, the
use of one or a plurality of biological materials and/or biological
samples in the performance of molec_ular biology procedures,
including but not limited to polymerase chain reaction or PCR
(including RT-PCR), biopolymer (e.g., polynucleotide, polypeptide,
oligosaccharide or other biopolymer) sequencing, oligonucleotide
primer extension, haplotyping (e.g., DNA haplotyping) and restriction
mapping in one unified, integrated and easy-to-use platform. The
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prior to the drying process that allow inmmediate
activity and usability of the materials after

wo edwyarass on, and d) the process of sinplifyi nECDORLBK045661

bi ochem cal processes through the use of dry stored

bi ol ogically active materials. These and rel ated

enbodi nents thus provide surprising advantages

associated with unrefrigerated dry storage of

bi ol ogi cal s, including inproved stabilization and
preservation of biological activity in biologica

sanpl es, reduced degradation of biological sanple

inventignst @ﬂ%@e rﬁadlgbmn%rrméﬁat i i ﬁx@mﬁlﬁfcﬁm(aﬁb certain

[ r h Sg,.0 ClyeV X))

LRBR T Al o8 of e Brca BLAANTT oF BigTBica) samples
almdﬂo@gl &ablogpopl esnboeribils t Her usheby pearﬂmncmagmca of protein

chvetallSanarhng BT aihen SaRdGEieats thirel £ Prayided e Blatform
fBP%é Ofeﬂ(}ﬁ(%'&lable\teéﬁﬁﬁr @chéidf»h fﬁlﬁbﬁo“sﬁ%ﬁbbbﬁcatlons) of an

St orade I'nventi on enbodi nts as describ
almetrlmdwamldlsnh@khahlo}egu@/(wélatﬁl@rp@at@r(ﬂlw ggggqrru@g or artificial)

o AL Ty SrETERE KBS0 o Bt ool

preteMer yolypegsides Upép&ﬁ:lemdemrrcatﬂa@id%npl @erlvatlve thereof a
denat urati on and/or s le | oss due to ﬁdsor )t i on oE) hvdrats
lipid, Sathy 26l Sinfhe @ggt Phererdvptiyeesnereety ghydrate,

sach rfbé'g?oéi’ié"ﬁﬂbsout @%ri\fé’t‘?\/%'tﬁ@zrébi”oéﬁnu@lélc acud nucleotide,

puri cati on size fractionation O
nuaeeosite,amuinger pyrionidiseulws, rejated, FT@@'IGQMIQI or derivative

CBRIBBRSTSP 3RE SHIEL, B BRUBR, TRORARRE, gbifbsenat s o
cONRItticdt of AssiolodeasSaenphs, rel ated sanple. In
certain enbodi nents the invention thus readily

permts, for exanple, the use of one or a plurality of

Elpﬁg%glrgﬁé @%ibﬁé@@n@%ﬁ?&m ogi cal sanples in the

gy procedures, including
but not |i Gonepositigpw wamel asethudds dessxihedmencipgrlate to dry
and/or substantially dry storage of a biological sample, and may
include the use of any suitable container, including, for example, a
dry storage device. The dry storage device is an application of the
biological sample storage device as herein disclosed, which contains a
matrix material for use as a dry storage matrix, including in certain
preferred embodiments a matrix material that dissolves or dissociates
in a solvent as described herein, for long-term storage of a biological
sample or a biological material, such as but not limited to blood,
bacteria, cells, viruses, chemical compounds (whether naturally
occurring or artificially produced), plasmid DNA, DNA fragments,
oligonucleotides, peptides, fluorogenic substrates, genomic DNA, PCR
products, cloned DNA, proteins, RNA, vaccines, minerals and
chemicals, and other biological samples as disclosed herein.
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(i ncluding RT-PCR), biopolyner (e.g., polynucleotide,
pol ypepti de, oligosaccharide or other biopolyner)

W@ eguen2sng, ol igonucl eotide primer extension, PCT/US2006/045661

hapl otyping (e.g. , DNA haplotyping) and restriction

mappi ng in one unified, integrated and easy-to-use

platform Theinvention also readily permts, for

exanple and in certain enbodi nents, the use of one or

a plurality of biological sanples and/or biol ogica

materials for the performance of protein

crystallography In other enbodinents there is

provi ded a @Qﬂq ordfid orraliaked t esmbq,dumeum emidzitme from the

IR} AL TN N U T —

@amplﬂem?’r bmhofgnd:a‘mlem&aﬂmiaigl oely {nd eﬂdcﬁle(:lev@ttho@ refrigeration
mol ecul, e a protej ol ypept i

HBER FUCh: shimpEs &1 BhatRriashervelq @ﬁrﬁ’tcﬁa.wable matrix

rRiteYiaACs G ad *tﬁds'ekags%b%"c{]'h i€ lﬁEfgfer | adlssolvable (or

car bohydrate, sacchari e’ or
digspetsbled wpetdxc materiahucl aocnqareilnguctbeasmdel;mltmg theory,

TN T e
theatmatria rmanetisal lmnbbgbrptlbhma&&%u&@”ﬁbécnf@” Br non-specific

Sto ae of Bi ol ogi cal Sanp Conposi tions and
BioiRdonatheryaedanism P&%ﬁtéchm@ny trdpding those involving

fovRsd aBhi &fF! Moﬁr-c"_‘o%%r?cg%rﬂ:f!uoqt @o@aﬁ’@hfa&héﬁ’ﬁ@éle botlfs and or

may i nclude the use abl e contai ner
Inkermglagylaroasspaieiive mtdrgctsbnsagacbe\ascexdeb@I'wuc and/or

DTS i BroduBls” DEWERaeR oo dc armatien,  electrostatic

mmrcaactUIBn@ mahti xtHeat Gkeal f AccHPGirRflya @Ry %l‘é"s@ﬁ invention
mat r.i x, cl udi n?ﬂl n certain preferred embodinent

F}F&VH@%S fices faht stalleo| VeRgoteram s siyi Atesage eof biological

SAHPRGS B SSERADRS L o el Skl A AEANGles (e
ttymcaiby 4043 7% bt whioodg s éunnatlonebf geograpss, season and
pWé]ESFpIanPPPo%dgb&&@%?%r °I&at ur a/t 18-23°C to about 22-29°C
or about 28-32°C) for use in the sample data processing methods and
systems described herein.

Preferred embodiments employ the dissolvable matrix
material or a dissociable matrix material that may be dried before,
during, or after being contacted with the sample to provide dry
storage. Related preferred embodiments thus involve the use of
sample storage devices as described herein that comprise a matrix
material which is capable of dry storage of a biological sample or a
biological material without refrigeration, for example, at ambient
room temperature. In certain related embodiments a drying step
may be performed to effect loading of the sample onto the matrix
material for dry storage, for example by air drying, drying at elevated
temperature or by the volatilization of soivent through exposure of
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occurring or artificially produced), plasrnid DNA, DNA
fragnments, oligonucleotides, peptides, fluorogen c

waesrases, genom ¢ DNA, PCR products, cl onedP@MNMBS2006/045661

proteins, RNA, vaccines, mnerals and chem cals, and

ot her bi ol ogi cal sanples as disclosed herein. These and

rel ated enbodi nents derive fromthe surprising

observation that stable, |ong-termdry storage of

bi ol ogi cal sanples or biological naterials may be

effected without refrigerati on when such sanpl es or

materials are | oaded onto a suitable matrix materi
thechamplenhtoaderd snatped matasial to edire %tmospherlc pressure

d di

(ﬁlcé{;%lq@‘nlf‘ 5%%! Iq§-88§h§ \ac '%Vﬁé,é’?“l:eg""n&t"r tg a gentle
fm\?§ﬁ'@am?oﬁ dOlc@lkr)ﬂgaEJMIeSiwwlerdrgxas mieoaEn. vvlThfet$mmples are
matri x nmateri al apsor |1 oNn ads specli 11 C Or
prefespalyi steras] savngnger gandit (A CRRE bR Eof RaITiple, e
Iiatgl / gigg § abr@!;qev NgwieHh bt cal él?ﬁﬂéé’ﬁé@ﬁ*degradatlon

r coval ent che bonds and or er nol ecul ar
@ssondesirable nmmntaaﬂnwrs umwasahy mwiﬁtﬂatwmn af othe sample

drophilic interact.|ons, dr 0

%‘?/ Br GECOrdng ngt rlgnt,oha}f: gg%%ﬁl $€J9 ccorgf]thF nature of
ﬂi&ed@rﬁéﬁé‘tbé%\gﬁ@tb@édpbﬂw dleat awill des ahy extaail due famlllar to
long-termdry stora of bi ol ogi cal sa | es at

nhw@ohaafrmgeakllw@nt %ﬁ&@‘éﬁ%‘%@é’t(elﬁ othepemhogiments using
e 2<:i7 Qpé%égﬁéégf@%?%a?n@@%é f %‘iﬁ% "JiPlhldry storage, for

seaso ant froma 9C or about

é)fhliﬁﬂ.‘et ovhkeoeby?22- #gQidr sanple %amgrtraﬂ hise aidsorhed to or

lvﬁsg?éug @h@%ﬂ’b@mt hfg%ﬁ% 8{]'%? U gﬁ%f%g%‘?—dloadmg no

ﬁééfﬁ gﬁrservégbuwd@c@rﬁﬁﬂéluabdnedmtdsr ragiedistbdgbdtfrom, the

efore, during, or after bei ng_ cont act ed
mattht meterid) avhichhreay de drigds psrisgs desdriied:

.l gl; :;reeg egﬂ@g—g@fﬁ@?gfeﬁjéﬁse 8&1¥ﬁewﬁ W'eé SHPdRitions and -

escrlbe er el rse a
ARithiods for storing biological material (e.g., genomic DNA, plasmid

DNA, DNA fragments, RNA, oligonucleotides, proteiris, peptides,
fluorogenic substances, cells, viruses, chemical compounds, vaccines,
etc.) or other biological samples as provided herein on a matrix
comprised of a material that dissolves or dissociates in a solvent that
allows complete recovery or substantial recovery (e.g., recovery of at
least 50 percent, preferably at least 60 percent, more preferably at
least 70 percent, more preferably at least 80 percent, anhd typically in
more preferred embodiments at least 85 percent, more preferably at
least 90, 91, 92, 93 or 94 percent, more preferably at least 95
percent, still more preferably greater than 96, 97, 98 or 99 percent)
of the dried sample material after hydration, rehydration or other
solvent reconstitution of the sample. For example, a dissolvable
matrix may be capable of being solubilized in a suitable solvent that
can be selected based on the properties of the matrix material and/or
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material which is capable of dry storage of a
bi ol ogi cal sanple or a biological material wthout

wo edwiogesat i on, for exanple, at anbient room PCT/US2006/045661

tenperature. In certain related enbodi nents a drying
step may be perfornmed to effect |oading of the sanple
onto the matrix material for dry storage, for exanple
by air drying, drying at el evated tenperature or by

the volatilization of solvent through exposure ofthe
sanple |l oaded matrix material to reduced at rmspheri c

pressure {e.g. , lyophilization or other vacuum%{ in%’ ]
ofetmmj)sa)mm@ depending | eRst FRaMPErtigURINpRASTE) Céeg being

@%ﬁ%@ éé %?tu O%ﬁ&“@h‘%ﬁ: 'é?nﬂE?fPé&Né’ryStd?r 8fe or more

hat stab I|ze he sa .
desﬁté@ @trumudat eoralfUactmrgal p,motplermestuehtm sample (e.qg.,

fi d t | he
QiRjigical - REUNVIDOAt | oaBaEHe FHmpaBORREL, EXCIBEG G Matrix

rh%t?ﬁbﬁ %ﬁ-& afRbcitd iy & ¥ohrerdt bakt ﬁﬁa?f butensadunet, become

e being stored and that wl i n any event
fodlyf aoiubikizedp sumehama dispision; ISUlSW@ﬂsé@%vé:ﬁi oig; gel, sap,

th b t
Aufle vty B TR b ohd G el 1B%0uf bfbodiments 2
rwa%h&bynatémauuhdavamladeSonésorhemrleycoamponeaus tsuczh as, but

ot herwi se entrapped by the natri teri such
et amlrt@qonmga ﬁmrr%-llkieqmet@réaﬁe%”&:?ys s bR dFG sijca flter

papSty 4B cgr%%di wheggedot 58I, ”‘i‘itrféri( fﬁtﬂ?éé@ér or filter

as | Ust “desdéribed. Cert
péne,r rardyeldfodwhmh S npasavndﬁummosﬂ)hvsmcéﬁﬁmﬁil hafeperties,

toring bi.ol ogical ter| e g 0 ,
e RuBie TP EherieS kR i Mosalf ot as wil be
é’éﬁ?@élaﬁed MRPLhESE. fahHRITOE®M Ehée st ances, cel | s
vi ruses, chem cal conpounds, vaccines, etc.

bi ol ogi cal Iaaﬁﬁl’t@énagfpmﬁ%le@nﬁer%haﬁegnegﬂ%}ggfm%tnqg,r the first
%Ng F\ﬁ'l {1 Fﬁjr[fgeeq e lﬁ%deéést‘Né’erﬁaQﬁxd'nﬁé%ﬁ@lt &hd/or the

ows conpl et e recovery or

sighs ol | sampdeote rhe diglagicet saenplefstarageagevB® prior to a
@ﬁré?la"g referabl nawtple ak%traSCé erceéwt the 58me as the second
solvent that is subsequen’cly used to hydrate, rehydrate, reconstitute
or resuspend the dried sample/matrix combination, and in other
embodiments the second solvent may be different from the first.
Criteria for selection of a suitable solvent for dissolving or dissociating
the matrix material and/or the biological sample will be known to
those familiar with the relevant art based, for example, on
physicochemical properties of the particular matrix material and
sample being used, and on the structural or functional. properties
(e.g., bioactivity) that are desirably retained during dry storage and
subsequent reconstitution, as well as on other factors (e.g.,
compatibility with other storage device materials, or liquid handling
equipment, safety, etc.).
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| east 70 percent, nore preferably at | east 80 percent,

and typically in nore preferred enbodi nents at | east
w@3operesnt, nore preferably at | east 90, 91, BCT/USB0©045661

94 percent, nore preferably at |east 95 percent, stil

nore preferably greater than 96, 97, 98 or 99 percent)

of the dried sanple material after hydration,

rehydrati on or other solvent reconstitution of the

sanpl e. For exanple, a dissolvable matrix may be

capabl e of being solubilized in a suitable sol vent

that can be selected based on the propertles of th

matri x matler cartéancpltﬁf@ﬂ@%@@&%'@%eﬁﬁl e,@s’g)ﬁ)nlengolvent for

artic r
B 16 AR REY el BLOKRR A e bl AW aqueous,
f@trebeamme oa blowarnpiadlblpr Speremtesm:fh td® admolegical fluid, a
bi of ogi cal activity r) ar | as a ot heFf |
iQﬂlC@heSﬁﬁww R ePfhi afkFoss s big1aicHl, Biffer  solution
%:tgé?:f s[fgéor@“ta "Gﬁﬁo?ﬂ;ta’l keaarfirkuldyd/or function of a
zed ch tha

spersi on, suspension,
buorrltmledulgeby meserving for té'ﬁtuplor@plemlq akﬁa\(@rgptﬁ@ chemical

I -
mﬂiqatbg %tnelg ‘ﬁaﬂgj}@g%ngg"gﬂ{; Ssgr\ﬂ:%b?ex ?i%{/%ﬁ'o?{m%%n Non
Iim%ﬁ@%ia?pae%ml@tl&:ﬁ ibiecomtprrtilale seltvleru:\%OI inslude dhysiological

silica filter paper owder,
SEbe (B GronabpEoyeaLe Vo 43 o8 ?{)agé@ R SHIpERM. Hanks’
%SGEE '%SW%o%hﬁéhchGﬂ?ééﬁé 'sP ﬁ@%b‘h‘a%é bUFFér'é@i réf,ﬁlme, Erle’s

ity propertié orage matrix, as wl
tirdaapadesalditsmub(y)rt hensd o thveir baffemstaﬂd solutions| and the like as

in of these apd rel ted nbodJ fi
G B KieeR T LEiatEo TPRINGRLOL e, I hieliqigo those
RHtamhidd addialesi salmagnpkedésirtbefdr paegcakdr smrpioeecules of
storage device prior to a drying step for dry sanple

ipter may be the sanme s the second solvent that is

subsequent k\gc?ﬁﬁ‘ﬁé %Q@fﬂ%é\l embBANREHS, HAREVET EHéeinvenUon

resuspen e/ matrix cohbl nati on’
mese@t het bebed nanited rmwdeoblmelrssdeMtsmyawebe selected for
lgls,gr?{:g,mbgsré)énthetﬁer Séolvent polarity/ polarizability (SPP) scale
value using the system of Catalan et al. (e.g., 1995 Liebigs Ann. 241;
see also Catalan, 2001 In: Handbook of Solvents, Wypych (Ed.),
Andrew Publ., NY, and references cited therein), according to which,
for example, water has a SPP value of 0.962, toluene a SPP value of
0.655, and 2-propanol a SPP value of 0.848. Methods for
determining the SPP value of a solvent based on ultraviolet
measurements of the 2-N,N-dimethyl-7-nitrofluorene/ 2-fluoro-7-
nitrofluorene probe/ homomorph pair have been described (Catalan
et al., 1995). Solvents with desired SPP values (whether as pure
single-component solvents or as solvent mixtures of two, three, four
or more solvents; for solvent miscibility see, e.g., Godfrey 1972

Chem. Technol. 2:359) based on the solubility properties of a
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Criteria for selection of a suitable solvent for
di ssolving or dissociating the matrix material and/or

wo b@7hbrasogi cal sanple will be known to those Pemik2086/045661
with the relevant art based, for exanple, on
physi cochem cal properties of the particular matrix
mat eri al and sanpl e being used, and on the structura
or functional properties (e.g. , bioactivity) that are
desirably retained during dry storage and subsequent
reconstitution, as well as on other factors (e.g.,

conmpatibility vvlth ot her storage device materials,
pairtjcutehanatiiKgmaf@rplesan bef g@@dll‘étkggntpﬁ%dclgytmq,se having

CRGTIETREETASHEIR b BB 05 eAE LAt

aqueous, for exanple, a bioconpatible solvent such as
a bial _ogi cal flui d a physiol ogi cal solution or an
aque S ffer solution selected to support

a_bi ol ogi C&é%é}d.H tU{c? A ﬂﬂ?nftﬁ{?t kRBo , 3the dissolvable or |

bi onol ecul’'e by préserving for t bi onol ecul e a
cﬁssmmablle chebiigal materiall rhay |Eher@ﬁdr,@| wmgrusﬁe a polymer
d/or function,

;
U'é %%%ggaﬁ\gatt?‘él 'R nPs P %t'%]ﬁéé% &% oélﬁi‘% dimensional

spRldeNavh R0 -all ARBT BIOIBRIGAlY rﬂéEerﬂM I\da?fCIthe Bmkgn;utal sample to
sol uti on, Hanks' bal anced salt solu

FOSHHA SWihF fthiee dM@4lXne, T@q §sgg\{ajﬂge@rszge §soc‘able matrix
rﬁgké'h?f"]@a&}ﬂ%e'\jmﬂ%%d ?Eosrg{r?d@?% $R4H] H?{ZH? é@@n‘:ﬁ‘esuéﬂfeas salts

ar wt
anut| buiffegs tinder cdehadnamﬂ Aeigt j Me@sowwm@!heosowent-

KT ) S TME et
(89! 'Bd%sfﬂ)n%@tﬁl’f@ as;gb%emeanw bél %@C@t&ﬁer fmarameters for

i ndt’ance, based on the sol vent polarit

qmamatz@\bvm.g FnCERkyrage| ONAItRNS/SPRY My KRtieRply comprise
88 48 Al F dreridlfe SRS eifliaarnaten, such os
color-based pH indicators, and/or moisture indicators.

In certain preferred embodiments the matrix material
comprises polyviny! alcoho! (PVA), a dissolvable matrix material. PVA
may be obtained from a variety of commercial sources (e.g., Sigma-
Aldrich, St. Louis, MO; Fluka, Milwaukee, WI) and is available in
specific discrete molecular weights or, alternatively, as a polydisperse
preparation of polymers within several prescribed molecular weight
ranges based on variable degrees of polymerization. For example,
the Mowiol® series of PVA products may be obtained from Fiuka in
approximate molecular weight ranges of 16, 27, 31, 47, 55, 61, 67,
130, 145, or 195 kDa, and other PVA products are known, such as
the preparation having average molecular weight of 30-70 kDa
(Sigma No. P 8136) as used in the accompanying Examples. Based
on the present disclosure, the skilled person will appreciate that,
depending on the physicochemical properties (e.g., nmolecular mass,
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Andrew Publ ., NY, and references cited therein),
according to which, for exanple, water has a SPP val ue

w0003 23 tol uene a SPP val ue of 0.655, and 2rPeT/08BNEOV45661

a SPP val ue of 0.848. Methods for determ ning the SPP

val ue of a solvent based on ultraviol et neasurenents

of the 2-N, N-di nethyl-7-nitrofluorene/ 2-fluoro-7-

ni trof |l uorene probe/ honmonorph pair have been

descri bed (Catalan et al., 1995). Solvents with

desired SPP val ues (whether as pure single-conmponent

sol vents or as solvent m xtures of two, three, four
hwdTepd:mmettVs stioface| gbargei sistributionsesolubijty, etC) of a

1972 Chem n 3 bgse e;
Rt { BidngiEuiel S5 MRisrdst a8 pr8RehtPin o) biological
Rh«fi tbepdi storede uhld‘eredr%)tdr’fdiﬁn@rimasn@eémbédaher@ln, these
he art in view of the nstant i.scl os

t
@ wihieradt bAMRAQAUAEe 0P l% e6 sUNatl tmﬁg”%h%‘?&e”a's that
4%%?@@25&1 V&\QESCPJted'tﬁS%C's%%énfratddﬁ( H@t Rié@hﬂéfay readily and

re conprise a p structuret at
Wwithoub g ua duse rexpeumantaatlant hifcere uemmmﬂmgsp@c&e present

whi ch al |l ows biol o mat eri al of the bi ol ogical
%P@%%nﬁﬂ&lrﬁ?gh%q% the matrix. The dissol vable

or dissoci ABl ged@ibéd Hatedh| al n’fwweonusaﬁst@mally dry storage
i ntroduce stabilizing agents such as salts .and buff

an@ebl@@w@abts(@dnp& gMadr peaCBAingLEer &RTTaIN) ymbod'ments, be
ﬁ?r%a B?/e rgmryg'fl%ﬁp% fgmlgﬁLQW%eﬁéﬁﬁé@%om about 0.1%

I on-‘o onen
tadj abboentl 0% piveightdicheolymeanBVéy,s Whictopin ngertain  related

dryi ng and storage conditi i,onall

SRgEaite TBPva CoraPESE: J1osn ABOuE: or oo | arady 5%, about

%, I%Oéfb@lﬁ@ gy, eaBou%L@fscﬂﬁté%@éubqssd/oprébm Q%Qraﬂ:out 3%,
noi sture indicators. In certain preferre

felnb@chmtttnt 5%hewmlﬁt'>t0rr‘é®b)rmﬁl BYpr i wéergol y@/{i)ﬂyF" may be

S5 ockTYE) refrdl 3P FURIGAENE VorRUSh glac B8y 8Y more or
Kefssgcharﬁltb@arecnted amount by less than 50%, more preferably less
than 40%, more preferably less than 30%, and more preferably less
than 20%, 15%, 10% or 5%. Similar weight-to-volume ratios and
tolerances may pertain for other dry matrix materials in at least some
distinct embodiments wherein the matrix material is other than PVA
as provided herein, for example, wherein the matrix material
comprises one or more of polyvinylpyrrolidone (PVP),
carboxymethylcellulose (CMC), 2-hydroxyethylcellulose, poly(2-ethyl-
2-oxazoline) and the like, or another matrix material as described
herein.

According to certain other embodiments, the dissolvable
or dissociable matrix material may thus be any suitable material
having the compatible characteristics for storing a particular type of
biological sample in a manner that satisfactorily preserves the
desired structural and/or functional properties, said characteristics
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Aldrich, St. Louis, MO Fluka, MI|waukee, W) and is
avai l able in specific discrete nolecul ar weights or,

wa@bdoegonass vel y, as a pol ydi sperse preparati on BET/US2006/045661

pol ymers within several prescribed nol ecul ar wei ght
ranges based on variabl e degrees of polynerization.

For exanple, the Mowi ol (r) series of PVA products may
be obtai ned from Fl uka in approxi mate nol ecul ar wei ght
ranges of 16, 27, 31, 47, 55, 61, 67, 130, 145, or 195
kDa, and ot her PVA products are known, such as the
preparation having average nol ecul ar melght of 30-

ikCaudisiggthe BEility 8o3by s auswmnner that zﬁeﬁfeswparmaﬁglx Pwithin the

T
ay sigies haptradingr Oappﬂ)pﬂa{ce golveoteda.gr, biological buffer)

mass, hydr ophobi c t ace char di stribution
wm’tlbltlw éuetf)erof '%lygmgc@%r%&'t&% teyRe piredissolved  or
' | Gl 2 SREN fet AvRereby the
He{%’%rgﬁjdnéaa;?gudbée@ ?F‘Ttoon@séig @gl ggda herein, these 4
mato‘bmermd?é’éurasoddot qotorintehfares uvitibl engatari xmore  biological
materjal s_t dissalve or dissociate in a solvent,

RekVisies gEin efreg INF BRI wi t hout undue

exper i ment AH'c@ﬂon%@rndlﬁlrﬁlm@g dExamiples lf @matrik material that
conposi tions and net hods. As described herein

dissplves oer sdissoshtes | cﬁysgltvmtgénsw bPBIY&S}ha/AG;ne glycol,
% ésee may 3\?9@\9" ﬁa&@teﬁ%‘i{lé"” Qirﬁﬂg}kﬁroﬁ’@one POV (4

are’db ying froma solutio at c rises
\almrtllpyﬁdlﬁ/e),o atpmjtyph@%wenght madfel unereR@xsibillyi ch crasslinked

t | at o di ment
oo BYaY e e T BRe0N oL, (BThetL Mgt uld T, Dyke et al.,
QQBBIJAC?/m@leﬂSé"/MIMI et%l. oa&d@mﬂa&@mo/ecules 35:8825;

wei ght - fo- vol unme PVA, where "about " may be under st ood

Dagasyy s2@03 G| 8atbYe palylagtidn t'@l‘é"t'dﬁéQ'%@“ﬂ% gopolymer,
BYchErial PRI RGE BV HTBLL LR s e ypropy
AiSthyasgiinese paeteatd! sdcessate (e.g., Langer 1990 Science
249:1527; Langer, 1993 Accounts Chem. Res. 26:537-542}, heparin
sulfate proteoglycan, hyaluronic acid, glucuronic acid (e.g., Kirn-
Safran et al., 2004 Birth Defects Res. C. Embryo Today 72:69-88),
thrombospondin-1 N-terminal heparin-binding domain (e.g., Elzie et
al., 2004 Int. J. Biochem. Cell Biol. 36:1090; Pavlov et al., 2004 Birth
Defects Res. C. Embryo Today 72:12-24), fibronectin (e.g.,
Wierzbicka-Patynowski et al., 2003 J Cell Sci. 116(Pt 16):3269-76), a
peptide/water-soluble polymeri& modifier conjugate (e.g., Yamamoto
et al., 2002 Curr Drug Targets 3(2):123-30), and collagen or collagen
fragments including basement membrane collagen peptides ‘(e.g.,
Ortega et al., 2002 J Cell Sci. 115(Pt 22):4201-14). '
Certain embodiments of the present invention are
co‘ntemplated that expressly exclude dissolvable or dissociatable
matrix materials such as soluble cationic polymers (e.g., DEAE-
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than 20% 15% 10%or 5% Simlar weight-to-vol une
rati os and tol erances may pertain for other dry matrix

wordoeiraabs in at | east sone distinct enbodi NTENPET/US2006/045661

wherein the matrix material is other than PVA as

provi ded herein, for exanple, wherein the matrix

materi al conprises one or nore of polyvinylpyrrolidone

(PVP), carboxynethyl cel | ul ose (CMO),

2- hydr oxyet hyl cel | ul ose, pol y(2-ethyl- 2-oxazoline)

and the like, or another matrix material as described

herein. According to certain other enbodi nents, the
deixssahy abt eaorordr:sp@wmr@ 68t gi,x dEXLERN aSUlRjate) Lh@garose

V@?ﬁ%‘?zg{%ﬁ 'st?ﬁgéﬁér QPV'C’%EQ?\ &?gﬁﬁfr ttltl'% herein  described

boFi ng a-par

ebh@b@l%!é&itsﬁamﬂhe a mna dfamneacthahdsaasmbmzevr (€yg., trehalose,
preserves the desired structrral and/ or f ncti onal

Gk  lgstoss dAEPEEL ciMaltitli nanaanig!c neUssPpRy y SOrbitol,
ePobiy énlﬁo%'?af‘eér td?ﬁ%o&gfﬁ%sad@?ﬂéééd%trhdf’ytd?@tem storage,

|nters ices ol ogl cal nol ecul es
font eK&Bnplazr,elrdeqmel pedmairel of sLd}S nPatenkgNgppPedfPaB43, U.S.

l%?;le\f\ﬁn& %@4r£$§nng§ Pp&gpgelgé ngq?égbﬂe,dws Patent No.

4, 891 quq;tiﬁﬂ/@tstmmwfgls twloie%s)w%a;g,ev\{o 8906542, U.S. Patent
wher e e matrix nol ecul es do not _interfere

N nﬁyéﬂﬁ 89gi cHl-SactRatantes dftoil m?@gestéﬁ ngtgq‘%]‘&l WO

rrs/t‘&egh ﬁbﬁi'lac{ '\/gﬁf‘b Nq7 740 E‘u‘ﬂ%&%@fﬁ"cﬁﬁe@feﬁ\ lrnhénts of the

I Ssol'ves or I ssoclates In a solve
dn&sbmdelmwéryabnylcemeghplatb tbgauseeof such combmatlons of a

%\vgﬁ/l{en m Csesfc%n@% poI ro:rgvgrget} bef%ty&r‘]f'e such first

dit °6?' tﬁ‘é@@cﬁ‘&ﬁﬂbaﬁtéﬁmﬁ ya&irt%cw&rat@ seeshdnstabilizer that
nanot ubes 03 JACS 125: 1156;

aarmnpinises ea b?olOQZERiZ wacbl@meéelﬂaésl@ls*m@s Wbé@}&nmay be a
SEERAE Rl i P, e gl Ty, entmicrobia
aepvitypa(e.g.hy datidponygpil A, suidatrestin, valldoxylamine A, MDL
26537, trehazolin, salbostatin, and/or casuarine=6-0-o-D-
glucopyranoside), and/or with one or more other stabilizers and/or
additional dry storage matrix components as disclosed herein, which
combinations the cited documents fail to suggest. Certain other
embodiments of the present invention contemplate the use of such
combinations of a dissolvable or dissociatable matrix material and at
least one such di- or trisaccharide stabilizer for substantially dry
storage of biological samples other than proteins, for example,
polynuclectides such as DNA, RNA, synthetic oligonucleotides,
genomic DNA, natural and recombinant nucleic acid plasmids and
constructs, and the like.

In certain embodiments disclosed herein, a matrix for dry
or substantially dry storage of a biological sample comprises at least
one matrix material that comprises a polymer that dissolves or
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nmet hyl cel | ul ose acetate succinate (e.g., Langer, 1990
Sci ence 249 : 1527; Langer, 1993 Accounts Chem Res.

wWQ@080058752532), heparin sul fate proteogl ycan, hyRtTIUSIN06045661

acid, glucuronic acid (e.g., Kirn- Safran et al., 2004

Birth Defects Res. C. Enbryo Today 72:69-88),

t hrombospondi n-1 N-term nal heparin-bi ndi ng domain

(e.g., Elze et al., 2004 Int. J. Biochem Cell Biol.

36: 1090; Pavlov et al., 2004 Birth Defects Res. C

Enbryo Today 72 : 12-24), fibronectin (e.g

W er zbi cka- Pat ynowski et al., 2003 J Cell ScL 116(
dissodtes 76) 8 S0bepnt It e&taé)@lnw.e%tﬁ raRrthe DO'Vmer does

T eyl s pEs e nd RAEEHR Srultare T agon

fragnments includi ng basenent nenbrane col | agen

peptides (e.g., Otega et al ﬁOOZ J Cell Sd. 115(Pt

22) :4201-14). Certain embodifehts of the present

i nvention are contenpl ated that expressly exclude

di ssol vabl e or dissociatable matrix materials such as
wheoeire X is i-6GHs, p&HaTer-CHCKH(QHEAEMDEtHAREdor CH2CH(OH)-, -

LN EIBHEE b Rured SRR AR, pbraderare-ch=ch
adeTy I@ﬂ@leﬂﬁo@dﬂmntﬁedvmmdw,a@m alkeénylser chebstiteited alkenyl
st abl lizer (e.g. , trehalose, lactitol, Ja

to
pRIVOXYSthERe: FolYAXNRreBY IEngicPEsR ral P8 or, ¢ Block copolymer
t‘?‘%rje?ﬁl Wfd WASREHP sorancmt‘ﬁ%‘@“ha%n 'é‘?}aﬂﬁédof’ %’bout 1-100,

rbteln storae or ex e or nore of
ws—soya; eﬁ@ll\bOOB,, 2100842500, Sor Ph58At 3860.5 Syntheais of such

NeimEB Bic ik 8% e By e Rbiigge (oo,

t ylER HeHl, e¥fd b
90%%1%%289#(5&%8?@}47? %u}@gertalcﬁ%er et may ©

aeapnptished aisinge repesaks tihaxeﬁreoﬁoameéﬁﬁ'bt @vajlable (e.g.,
878, oeeal B AMBIgeiaape t of BERE FRlBRRls, such a5 PvP,
cfarrt&ixydmethlyldellmaseheémmté) stamial ldrz @~ hyalroryethylcellulose from

%Cn%g%l I’ICPII a Z%‘iuka, or Carbopol® polymers from Noveon, Inc.,
Cleveland, OH, or poly(2-ethyl-2-oxazoline from VWR, etc.) and
according to established procedures, such as those found in Fiesers’
Reagents for Organic Synthesis (T.-L. Ho (Ed.), Fieser, L.F. and
Fieser, M., 1999 John Wiley & Sons, NY).

"Alkyl" means a straight chain or branched, noncyclic or
cyclic, unsaturated or saturated aliphatic hydrocarbon containing
from 1 to 10 carbon atoms. Representative saturated straight chain
alkyls include methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, and
the like; while saturated branched alkyls include isopropyl, sec-butyl,
isobutyl, tert-butyl, isopentyl, and the like. Representative saturated
cyclic alkyls include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
and the like; while unsaturated cyclic alkyls include cyclopentenyl and
cyclohexenyl, and the like. Cyclic alkyls are also referred to herein as
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conprises a biological or biochem cal inhibitor which
may be a trehal ase inhibitor as described herein and

whanwogs2ent i m crobial activity (e.g., vali danyBCTuge006/045661

sui datrestin, validoxylamne A ML 26537, trehazolin,

sal bostatin, and/or casuar ne”6-0O a-D~

gl ucopyranosi de), and/or with one or nore other

stabilizers and/or additional dry storage matrix

conponents as di sclosed herein, which conbinations the

cited docunents fail to suggest. Certain other

enbodi nents of the present invention contenplate

"bsenotyslesh -oonthomaanaicoringsdi' ssdnsatyeatsd alkyls ‘contain at

325 AR b bR, Do e kitpon toms

(ﬁéﬂir@éﬂ oftcbi ohegi et saamersyldt heyr t Haalkynol'si nsres‘p:ectlvely)
exanp Eolynucleotldes such as synt het j

%ﬂn@m&a e dasraigitonthaRa, aRde uPEPRERES, sEUEN ks, include
S PRIV ey S, o

Zhperenslib 3t emetigtt - hﬂmgersstlorhg\eetiﬁylabeutegvbaZ 3+ dlmethyl -2-

%@%‘?se?n@rlaﬁesn@ﬁ(é'ﬁg‘fs" oggﬁn&sj ez}tgl?‘élsom égﬁ{ chain and

tﬁ%‘n\tﬁ@dt l@ Yrst pitilidezeacetyienyi nptbpypyl,ymbutipwl nb{butynyl
coval en

f mbl e and h el
o ot ie ghe, s e et
- CH2CH( OH) o t
c|-|2(:|-|g %@'ko%ﬁ@&é@*’&%aw 'rﬁézé’c‘é/ z?(tthhed through an

cmm«emuunegem(k;e -GE)—ZaII-aeraythoass[)‘tﬁiﬂ'\que@thoxyl and the
| kenyl , polyoxyethylene pol yoxypr opyl ene, or a
I¥ don1or bl ock copol yner thereof; and wherein n is an

i nteger hawafgiehig?! lﬂﬁeﬁﬁsaléwtalﬂayil%méw 3f8@&ched through a
501-1000, 1001-1500, or 1501- Synt hesi s of

such
Spdflym@mﬂgen@l@m ngﬁ alkyl), spvh ap\,methylthlo, ethylthio, and the
' boxynet hyl cel | ul ose (CMC), 2-hydroxyethyl cel | ul ose,
Bgé‘y(2~et hyl - 2- oxazol ine, etc.) may be acconpli shed
usi ng r eagealkylsbifonyl'e meansran alkyl maietybbttaahay through a

sulfonyl bridge (ji.e., --SO2 -alkyl) such as methylsulfonyl,
ethylsulfonyl, and the like.

"Alkylamino" and "dialkylamino" mean one or two alkyl
moieties attached through a nitrogen bridge (i.e., --N-alkyl) such as
methylamino, ethylamino, dimethylamino, diethylamino, and the like.

"Aryl" means an aromatic carbocyclic moiety such as
phenyl or naphthyl.

"Arylalkyl" means an alkyl having at least one alkyl
hydrogen atom replaced with an ary! moiety, such as benzyl, --(CHz)2
phenyl, --(CHs)3 phenyl, --CH(phenyl),, and the like.

"Heteroaryl® means an aromatic heterocycle ring of 5- to
10 members and having at least one heteroatom selected from
nitrogen, oxygen and sulfur, and containing at least 1 carbon atom,
including both mono- and bicyclic ring systems. Representative
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PVA as di scussed above or other reagents such as PVP,
car boxynet hyl cel | ul ose (CMC), and/ or

wQ20wyar2zy et hyl cel | ul ose from Si gmaAl dri ch or PCT/KS2000045661

Car bopol (r) polyners from Noveon, Inc., Ceveland, OH,

or poly(2-ethyl-2-oxazoline fromWR, etc.) and

according to established procedures, such as those

found in Fiesers' Reagents for Organic Synthesis

(T.-L. Ho (Ed.), Fieser, L.F. and Fieser, M, 1999

John Wley & Sons, NY). "Alkyl" nmeans a straight chain

or branched, noncyclic or cyclic, unsaturated or .
hetenvargs @vephturyd, hbensosmanylconbiopheryk r hgnzethiophenyl,

10 bon . . R ti d i ght I
ARSI LFU CIESTRRIVT. BRaOURLes, YRR gumoliy,
iSodemolinyIn- heowdzolghd t hsodkaeolyhhi | besmtoxamaygl,  pyrazolyl,
_branched al kyl's incl ude isopro }/I, ec-b H‘Il' . iazolvl
imddaaeivl tt@ﬂzwﬂﬂzmvbopféﬂwg,vlaninqrr@% ggolyl, isothiazolyl,

Al Meriaidiat |,C idiahesityl, phthalazinyl,
SRS PR AR VA B LR EA, RN, phthalaziny
dritequikazolihyl.e unsaturated cyclic al kyls include
cycl opentepyl . and cycl ohexenyl [ 3
al kyl s ar eﬂgﬁg%'oraé?"iﬂké@ {Beﬁgﬁeﬁqﬂ%a\&pﬁgmglag@do# one alkyl
hyeigfers | dorhi Heplacad st ai eletdrodryl catdeity, asuch as --CH:
l'east™ one doubl e or triple bond between adjacent
RYTIBIEYY | at otz (erieidiay h and tBR B kenyl " or
"al kynyl ", wy ﬁgﬁéﬁ‘i AeOFSS [ d R )
chai n and blFlgn ed ')’gﬁééh?l S | ndce,’l ﬁgﬂéﬂe)f Eﬁf’ﬁ?fﬁm lodo
pr opyl enyl "Haldalkgilymeanbuarrglky! itebngy Bergast one hydrogen

-pentenyl , .2-pentenyi . 3-nmethyl:l.zb :
stofaiepised ViR halasny siEhyAe B Efiethyl and the fike.
like; whil eqpepr@spiibat {Mgostefirgbll thaas anthdrenchelic ring”)
al kynyl s include acetyl enyl, propynyl, 1-butynyl

rBEAINS) Y| 4-1pert-yHgmberasenManacy dicre Py /- Butiynembered
R el Ao Sosy el ke, en 2" ot sl Reec ctdratea, or
amirhexic, ®idoxsicraagntamd flem 1 to 4 heteroatoms independently
selected from nitrogen, oxygen and sulfur, and wherein the nitrogen
and sulfur heteroatoms may be optionally oxidized, and the nitrogen
heteroatom may be optionally quaternized, including bicyclic rings in
which any of the above heterocycles are fused to a benzene ring. The
heterocycle may be attached via any heteroatom or carbon atom.
Heterocycles include heteroaryls as defined above. Thus, in addition
to the heteroaryls listed above, heterocycles also include morpholinyl,
pyrrolidinonyl, pyrrolidinyl, piperidinyl, hydantoinyl, valerolactamyl,
oxiranyl, oxetanyl, tetrahydrofuranyil, tetrahydropyranyl,
tetrahydropyridinyl, tetrahydroprimidinyl, tetrahydrothiophenyl,
tetrahydrothiopyranyl, tetrahydropyrimidinyl, tetrahydrothiophenyl,
tetrahydrothiopyrany!, and the like.
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"Al kyl thi o" neans an al kyl noiety attached through a

sul fur bridge (i.e., -S-alkyl) such as nethylthio,
wetduylori2zsd, and the |ike. "Al kylsul fonyl" nmeanBCENS2006/045661

al kyl noiety attached through a sulfonyl bridge (i.e

-SO 2 -al kyl) such as nethyl sul fonyl, ethylsulfonyl,

and the like. "A kylam no" and "dal kyl am no" nean one

or two al kyl noieties attached through a nitrogen

bridge (i.e., -Nalkyl) such as nethyl am no,

et hyl am no, di nethylam no, diethylamno, and the Iike.

"Aryl” means an aronatic car bocydi ¢ noi ety such

phenyl or 'gharegyclealky)al opansmehsa gy ahﬁynn%aérnbeast one

aﬂﬁyle?ff&rqﬁ’l ék%@@yéﬁiﬂ@%ﬁ Eﬁnny W&%@%YQ@ %Gcﬁr ¥s --CH»

méHipbrnyl,)add tamjhkhe li ke. "Heteroaryl" means an

t et - 1 )
B SRS (3R pibeckPa TR, 44 pmgmocyeic
rﬂﬁ%e”nﬂ%? hguld Ulsag Pé’té“c?”to@* nUHgaﬁBrét%@St (éu@arm aromatic)

udi ng both nono- and bicyclic ring systens.
caeboes'ehcatnmghecentainwg drem urdd7 sankenuraklgms, such as

ciygL s e gygf%a&o@ %%lo&:%rt%g{?}’:n gdl&q?%he, cycloheptane,

ﬁ@hén)gnd Qnézm{ell I sooxazol yl, benzoxazol yl,
pyrazol yl,_im dazoly benzi m ,dazol I thia
benzot hi azbh§l ter@ot%ﬂ%%ﬁ '09F | ,qurem “Medns any of the

aqﬁ\{f]aé nl%’/? @’ggz'éﬂékl tarllkéﬁ}lﬂyblkyﬁ#ﬂnohbﬂ%cycle) wherein at

qul dzolin t er oar

|emshone hgickypigematom as nemiace@n@utﬁu awu%%tl@@réh npihe case

N

Weis sulbsenateghbaeoer ifefe ehdheodbove groups are substituted,
"substituents” within the context of this invention include halogen,

hydroxy, cyano, nitro, amino, alkylamino, dialkylamino, alkyl, alkoxy,
alkylthio, haloalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
heterocycle and heterocyclealkyl, as well as --NRaRp, --NRaC(=0)Ry --
, NR,C(=0)NR.NRp, --NRC(=0)ORp --NRaSO2Rp, --C(=0)Ra, --
C(=0)OR,, --C(=0)NRaRp, --OC(=0) NRaRp, --ORa, --SR,, --SORs, --
S(=0)2Ra, --0S(=0)2Ra and --S(=0)20R.. In addition, the above
substituents may be further substituted with one or more of the
above substituents, such that the substituent is substituted alkyl,
substituted aryl, substituted arylalkyl, substituted heterocycle or
substituted heterocyclealkyl. R, and Ry in this context may be the
same or different and independently hydrogen, alkyl, haloalkyl,
substituted aryl, aryl, substituted aryl, arylalkyl, substituted arylalkyl,
heterocycle, substituted heterocycle, heterocyclealkyl or substituted
heterocyclealkyl.

| The polymer preferably comprises a plurality of
hydrogen-bonding moieties which may be the same or different, each
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"Hal oal kyl " means an al kyl having at |east one
hydr ogen atom repl aced with hal ogen, such as
wo eoo7lozgasdet hyl and the |ike. "Heterocycle" (BECBUS2006/045661
referred to as a "heterocyclic ring") neans a 4- to
7- menber ed nonocyclic, or 7- to 10-nenbered bicyclic,
heterocyclic ring which is either saturated,
unsaturated, or aromatic, and which contains from1l to
4 heteroatons independently selected fromnitrogen,
oxygen and sul fur, and wherein the nitrogen and sul fur
het eroatons nay be optionally oxidized, and the

hyidnogge bendingatropieky hRVisE | oRal Oy Fuakerargees capable of

) udi . . ) . ! )
REFIHG S dhdroden bd s intlsshd Y, difrérofHhdieties, as may
Heetieseyt! enmay biematieeole dfvirteaest heithimad doiodegical sample.
carbon atom Heteroca/cl es I ncl ude heter,0

s - -
RRa reaase: Danding | molel (TN Mo d Yaregeargnding donor

| yc | 8560y AP6GEALbOKHING moiety
épr\yc?/ﬁcﬁfg%?ﬁéﬁ?{“ %ﬁl i gfﬁ‘;%ag&,pgél 'gi nyl , § o lng- ey
Hasldmth rdnor adrdobacentgt grexpsany HOWR¥EENYT | IS possible for

t et r ahydr,of uranyl . t dr , g
DETERATRA A wpPIEHEE MR, MMl depor or acceptor groups.
TR Afrdesth pr)emyolyheér hhyitigtHy dmgembonding moieties with
t et rahydropyrimdinyl, tetrah rOthi%pheg‘xbt havin
salehaidRME FIEHPSATAY Hfi USRS 50aethas WLk R, RaWpes having

m&%‘-%ﬁin;qw&éti% }Aﬁﬁ*?tsél%?y aé!fdgft;@fdrg‘?ﬁ%@t OmIso, for

ed w heterocycle, such as - .
instahod opke, pahdneremiaykeompiise dathehydapgenrbpadirg moieties
tp. ' " h cli i ng" . QL .
el B BB L Gatt B HRRRGR B Hhbties which
SRWHJlyactepibBgfotgdhon atonms, such as

cycl opropane, cycl obut ane, cycl opent ane, cycl ohexane, .
cycl ohept aReeferyedomalymersaraddisionalke. hake seme monomeric

LSRG offy AL IOt B g prb0cn mano
furetowmelatnonomers are present as chain stoppers and can be used
to control the molecular weight of the polymer. It is preferable if
these mono-functional monomers are present at 10% or less of the
total number of monomeric material comprising the polymer, more
preferably Iéss than 5%. The polymers according to the present
invention which contain one or more hydrogen bondihg group are
also referred to as "capable of forming at least one hydrogen bond"
and may be capable of doing so with other polymer molecules, with
at least one stabilizer and/or with at least one biomolecule of interest
that is present in a biological sample, for instance, a nucleic acid
molecule or a polypeptide molecule.

Preferably the polymer molecules may be capable of
forming at least one hydrogen bond with a component of the
biological sample in a manner that is preferential to polymer-polymer
hydrogen bond formation, but these invention embodiments are not
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| east one hydrogen atomis replaced with a
substituent. | n the case of a keto substituent

WQ 20007523 ") two hydrogen atons are replaced. REEDS2006/045661

substituted one or nore of the above groups are
substituted, "substituents” within the context of this
i nvention include hal ogen, hydroxy, cyano, nitro,
am no, al kyl am no, di al kyl am no, al kyl, al koxy,
al kyl t hi o, hal oal kyl, aryl, arylal kyl, heteroaryl,
het er oaryl al kyl, heterocycle and heterocycl eal kyl, as
vvel as -NRaRb/ -NRaC(=O) Rb - NRaC( =0 NR aNRb,
edgOoNg- mtg@zR@lym@(:@p%mot cg(va@tﬁkyaself—assemble

Af%"%@ & Bgre g M. Y Thrgibons, among the

bieloglicale sammglef uehes mayrike dndfder tisabsttbbuiRst Wréstwt from
t he above substituents, such that the

BYFPoetis Sncgfénguﬁktﬁr?%'easal HeWeygrs QthereRogrgpvalent forces
P IS0 trh iR &y 'thesl?’@ﬁfjlﬁ%tg%‘é S%F@Fé‘kﬁ‘?nﬂe electrostatic

substltuted het erocycl e
forfest viedy dert Méaahﬁeforceﬁ f @rdenwhen tlndeﬂwdmgén/-bondmg

bstituted
B SISR el arise BRe) B taire ettt dnSs, ypisbloptcking.  The
Bmeﬂffgﬂvcbé endpst hwtre@elnet Bbﬂ@NCEﬁefél*é OC\W@@' ¥¥dbm 1-40
ubsL ut ed het erocycl eal kyl
EF@f/ @e%ﬁsing&n 4N Datwie pnsk f%’?@‘i'@@éht‘b@fdthﬁg donor and

getebteS MUlepy be the same or different,
eachhydr ogen-bondi ng noi ety having one or nore groups

capabl e of Thg @noyps hlydtr}'t&gdwdmgémttdncﬂlh@ saoketiés which are

9%65@ é%mﬁi gaﬁygaégp@afﬁoﬁﬁg tchn b'sogﬁwleecgﬁedﬁerent

h}(ﬂebw-aben@lrﬁgld@ﬂ efry tReY fhRe ofy us l? 1% moieties and
donor ano,:Hor acceptor groups. Preferably eac

Mn@?rﬁf'ﬁﬁt@ roEL figgt @xavnve, and=RcefQP-, -COOH, -
9[-0“@5»H FONRvers NLH '§g€°s%f(9lk|f‘l f ol pt*? Eﬂeﬁéﬁﬂ%ﬁ@d mixtures

nmol etied to Have onl horor aéce

lfhﬂregfanﬁreferzabjwlt;hegrbawsnar@%l@@.@m sy 8C=0, -O-H, -NH>,
Q‘Nﬁ“éﬁﬂh » ~C=N- and mixtures thereof.

Stabilizer

The dissolvable/ dissociable matrix may also be prepared
in the sample storage device in a manner such that one or more wells
contain at least one stabilizer, and in certain embodiments at least
two stabilizers, which may include any agent that may desirably be
included to preserve, stabilize, maintain, protect or otherwise
contribute to the recovery from the biological sample storage device
of a biological sample that has substantially the same biological
activity as was present prior to the step of contacting the sample with
the sample storage device. The stabilizer may in certain
embodiments comprise an agent that is a biological inhibitor or a
biochemical inhibitor, as provided herein. Accordingly, in certain
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sol el y donor groups may be used together with a
pol ynmer havi ng hydrogen-bonding noieties with solely

wa@ewepres3 groups. Al so, for instance, one pol yPET/URBY6/045661

conpri se both hydrogen-bondi ng noi eties which are

whol I'y donor groups and hydrogen-bondi ng noieties

whi ch are wholly acceptor groups. Preferred polyners

addi tionally have sonme nononeric units having only one

hydr ogen bondi ng group. Such nonofuncti onal nononers

are present as chain stoppers and can be used to

control the nol ecul ar wei ght of the pol yner.

preséeesbl embodigmntsonsheunbiolegitalm fompPEe arséorage device
resent at_.1 96 0 n f
BFiSes ‘?ﬁa %;I oi’x?,pgfasﬁ ﬂge[' Eﬁ«lat E‘bﬂlcﬁ an inhibitor, for

aXFhplepPhan éﬂﬁsmma@b@%agﬁm sothm $bad:0mtjllrrgted uoaean anti-

e e o kel o2 b [ Biial 87 Slppressing
tfaﬁf’cg'g%q B 'ﬂ?ﬁ‘%l gq}%\ﬁwr%%nﬁ‘}”%ncﬁ/& %Yoﬁ&a‘tﬁtﬂﬁmt@ inhibit

SO W | ecul es, wth at
mmblahe:mtahminatmn atnﬂ/tble wells @and & sspsed sample during

bi onol ecu{e of interest that is present in a
IBPSLBEL8FO" @8/ e, for instance, a nucleic acid

nol ecul e oprafdipbdPersbirzersl @aeebedirty elfcere@rftwm hembodiments
pol ymer nol ecul es may be capable of fo

dﬁﬁcn@add@%rretamrﬁe bigkrieacnt nipChAEIEabinfEditrs that are

@g@%&é% rrs thfdh | 'at? E’Fﬁﬁé@@t 'rﬁhbit%rs (e g, sundatrestm,
ol ynmer ydrogen ond fornation,
waﬂv@mrtnmlnenbwmmmdammmm, aDIL aﬁﬁay,streﬂ'tazg)lﬁs salpostatin,
ner dge covalently s el
Li(ﬁ:mn?l%él g t'ﬂ VT, agilnéégﬁijéggct nsqgérf%n% (2003
hf%éqlevoqmalo )398RL ¢04HE RRUdse! adaer (1898 Comp Biochem.
I zer result from %grogen bondi ng interacti E)
Poyeiodr B Bloohamn-MMoka 2P:63 NmyDaNgo et oak-r (300 7. Am.
the nd| 0 X el gctho
ERebAc 5985 [2tYalk 2571 80" WhegeE AR08 . Antviot
m@kp@prsbombmgsn). An unexpected advantage associated with
the use of such inhibitors in these invention embodiments derives
from antimicrobial properties of these inhibitors, in addition to their
biomolecule-stabilizing effects which are believed, according to non-
limiting theory, to derive from non-covalent interactions, such as
hydrogen bonding, between the inhibitor and one or more of the
biomolecule in the biological sample, the matrix material and/or the
solvent.

In other embodiments, a stabilizer may be another
glycosidase inhibitor such as a chitinase inhibitor (e.g., allosamidin,
argifin, argadin), an a-glucosidase inhibitor (e.g., valiolamine,
voglibose, nojirimycin, 1-deoxynojirimycin, miglitol, salacinol,
kotalanol, NB-DNJ, NN-DNJ, glycovir, castanospermine), a glycogen
phosphorylase inhibitor (e.g., D-ABI, isofagomine, fagomine), a
neuraminidase inhibitor (e.g., DANA, FANA, 4-amino-4-deoxy-DANA,
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noi eti es conprise one or nore aromatic rings, pi-pi
stacki ng. The strength of each hydrogen bond

wee@ierasdy varies from 1-40 kcal / nol, dependi Pgr/osonéess661
nature and functionality of the donor and acceptors
i nvol ved. The groups in the hydrogen-bondi ng noieties
whi ch are capable of form ng a hydrogen bond with the
same or different noieties are provided in the form of
"substituted X' npieties and nmay suitably be sel ected
from for exanple, >C—O COO COO—I - O, -OH,

-NH2, >N-H, >N, - g)éoups and, m xtures
zehanobsfir, BGKerldH)y G$e4@r7dup§55r é e @R, >e-geramide

oufirybibetera®s SRRy oo oP-JiRsdt iy b inhioitor,
nﬁmﬁmﬁimﬁ&?ﬁ:ttiplesth‘;e aa:mife vlshm:ri*aggltymsldasen;r:t:lbntors are
descried Oy é\éanoaﬁﬁpﬁ Ghiohidl k3B IdeR- BhaRdac,

two stabi 'Lﬁeké |58 | %B@%tﬁéﬁt@geﬁﬁet Beabiier which

deS|rany e |nc ude to preserve, stabilize,
amehprisies, apbinlegicalr inhibiion o8 @ deiocheunical ointribitor may be a

GRS AL BTSRRI AT RS bG8 @ kinase
iIRhieeFcal pHddphatases iMBbISIES @ancaspase lmmstapgranzyme
of contacting the sanmple wth the sample s

igBibiter, arr@lgta&aeﬁ@@rmwylt% Bcrelh iV snaBdPrrEer. a cel cycle
I@HWE FeaE\fb ﬁi’&n ngdIiiY inBibitdy Sh‘HQbP"JH probédsé ehnMitér. Those

1 OC fi ca Itor, as prOVI her ei n.
faouidiadi ngrythe rard:ewilhbﬁ:pavatfae‘Er efi aewm@el.rmges of rgadily available

SRR gl 0F Gl , ook S Slha BRlre of the

Bl @a%@lé %lncﬁﬁﬁétpérftfdljléﬁ tﬁlbattmny blfrmteuobsto) See, e.9.,
an anti fungal and/or antibacteri aI ent capabl e

Gihlhl@WEH'@f@orIn&IBﬁpés&%CBm| al(280%u e gI,BtQ,gth]enceS, La
JEIRPT EAY gl OLntithRPLAMI Aerits, mé,b'é.g., Pickering, LK, Ed.

2003 Red Book: Report of the Committee on Infectious Diseases,
26" edition. Elk Grove Village, IL, pp. 695-97.; American Academy
of Pediatrics, 1998, Pediatrics, 101(1), supplement; Disinfection
Sterilization and Preservation, Seymour S. Block (Ed.), 2001
Lippincott Williams & Wilkins, Philadelphia; Antimicrobial Inhibitors,
A.I. 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, Blackwell Science,
Malden, MA; Antimicrobial/ anti-infective materials, S.P. Sawan et al.,
(Eds.), 2000 Technomic Pub. Co., Lancaster, PA; Development of
novel antimicrobial agents: emerging strategies, K. Lohner, (Ed.),
2001 Wymondham, Norfolk, UK; Conte, J.E. Manual of antibiotics and
infectious diseases (9™ Ed.), 2001, Lippincott Williams & Wilkins,
Philadelphia.
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m crobial contam nation of the wells and the stored
sanple during longterm storage. Preferred stabilizers

W@e@anai2ag to certain enbodi nents descri bed heP€i/NS2006/045661

conpri se biological or biochemcal inhibitors that are

gl ycosi dase i nhibitors, such as trehal ase inhibitors

(e.g., suidatrestin, validanycin A, validoxylam ne A,

MDL 26537, trehazolin, sal bostatin, casuarine-6-0O

a- D- gl ucopyranosi de) descri bed by Asano (2003

G ycobiol. 13(10) :93R-104R), Knuesel et al. (1998

Conp. Biochem Physiol. B Biochem M. Biol. ]

120: 639), Mengosedapboveooin xerkain gpegfierspd. embodiments the

, 2 d Ka [ A J t i bi , -
SR AT, Y S eRse, inh iSRS Jouthl BEokne fungizide
\@m{n&tﬁﬁi \rﬁl'bt gelgle lK%g’neﬁasueh ahhi Hi980 s Ji nAntdyet. (Tokyo)
i nvention enbodi nents derjves from i m i al
HRRH RS oDORGSEL At BT o A addi TG 1 He3F12):2733;
2 A0 18C pk s Rakidd rehn9r88 [1eES IR atidnRI bebrsyemt. Prospect,
according to nonlimting theory, to derive from )
Toncatalignnoi nV2a&20 onandsuich eertainir eiRer bembegiments the

SEHEED, B, (SR 338D B an it that 1
ﬂf&i%!l?@ica@ﬁ%bigbheoﬁﬁl Vlﬁbtlhehnic_@u hiemi_brfﬁggimam be @ protease
Stapll 1 zer nma e anot ner . .
B Evelmde 5, STCAEr ) MPOSLUBRE A YLET 2D s usa
9509901 Le@ e alll UEIDDIFSAMBRI A&, (S0 1121:1145; Buhler et
val1olanine, vogl'i bose, "nojirinycin,

ak. d@0omadl i Viroy.c75: 950Q);, thta-tesykdhaichleeemeihylketone, N-a-

AR BB a5 BRFSEFIA 1) piafhicemurony

fogge sy SRS pRolphate e g ansiglase nhiter
F0¢1 ascsPdiuTn, opsIaNAnAdate gr &qdipnadluoride.

0 eos! s B HGRRAY, AdinD! | ee oayangae of the
dhesoivablec osatiixdsi thatbtherstorage container can be directly used
as a reaction chamber after dissolving the matrix and rehydration of
the material. The stability and activity of proteins in liquid form may
be dependent on activity requirements such as pH, salt
concentration, and cofactors. The stability of many proteins may in
some cases be extremely labile at higher temperatures and the
drying of proteins at ambient (e.g., room) tefnperature may therefore
provide a stabilizing environment.

As also described herein, including in the Examiples, the
presence of the dissacharide trehalose, believed to contribute to the
stabilization of biological samples (e.g., Garcia de Castro et al., 2000
Appl. Environ. Microbiol. 66:4142; Manzanera et al., 2002 Appl.
Environ. Microbiol. 68:4328), was not sufficient under certain
conditions to support recovery of enzymatic activity in a protein

following dry storage. As a brief background, trehalose is the natural
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descri bed by Asano (2003 d ycobio/. 13(10) :93R-104R).
In certain related enbodi nents the stabilizer which

w@eown7ees a bi ol ogi cal inhibitor or a bi ochemPCRIS2006/045661

i nhi bitor may be a reduci ng agent, an al kyl ating
agent, an antim crobial agent, a kinase inhibitor, a
phosphat ase i nhibitor, a caspase inhibitor, a granzyne
inhibitor, a cell adhesion inhibitor, a cell division
inhibitor, a cell cycle inhibitor, a lipid signaling

i nhi bitor and/or a protease inhibitor. Those famli ar
gbgh the arf will be aware of a wi de range of readily

Skrafee Pﬁhutfﬁfﬁ%'%eu han mgnaysneel datedcleavwesli disamcharides.
ThenBfjsH %0 oven PLO! ?éﬁt@ﬁkesgp‘ggﬁl %&gg@ﬁ%% RuLr proteins

bi oactivity o nteres
(alrg bi tB@T%E&ﬁe’BtﬂBQ&Sm b21@04whEVD @r@S@h@hC@ﬁdeka suboptimal

é‘s E‘? gtsg%crom al ents, see, a%
PRy ‘?ﬂﬁ mLaIX fordphratesm sterage of proteins
gorambieet Q@rﬂﬂ‘él%ﬁh:g%s sﬁé@iﬁ?ssa ﬁﬁfuraeldélié%\é s%dﬁge for fungi

G ove Village
pedi bactesia. 19@9nt@9’dnatldrtsmtmob(a]:):erlaumnl éumegt .of a biological

LAPCRIE T FRsSIRCBE aPRT et lns BAB. optimal dry

Sto Haagte | pbndltldmtl mlnrcrblsalt lmhl tdWER, of kheladlidridbe(s), and
Lecheval %Eds 1988 CRC Press, Boca

and H. A .

ﬂa?'&ﬁ'raﬁe 'ﬂ'?rrat?'e nirminatian @f the Storadesample can result.
‘?éﬁaégw\lﬂigggaé‘yg?t ﬂ:r‘l CH'eﬁﬂové Qsﬁ#éﬁ/hl;laseé ifthibitor having
Ant FREDNIED] algtraaturd nfwbidhve diffteesi afromS. PhaBaveh etehalose.

tgrft i ogﬂew@gzqea%ﬁawpm arowh by

, @msyczi’n A is able to
%‘idé"é??eb'%n%@%ﬂ@%?é"?ﬁéfi Eﬁb?e.’i’*%éfewg%r%iﬂéé‘é” In addition to
thehareksctiveni effect fauchong-térenf sogrageeof biological material,
validamycin also protects the stored sample from contamination from
microorganisms.

Accordingly, certain embodiments of the invention
expressly contemplate a biological sample storage device that does
not include trehalose as a component of a sample well or of a matrix
material, and similarly certain embodiments may expréssly exclude
from the sample well or matrix material the presence of polystyrene
and/or of hydroxyectoine. In view, however, of the unexpected
advantages disclosed herein as they relate to the inclusion of a
trehalase inhibitor such as validamycin (e.g., validamycin A, or other
trehalase inhibitors described herein) as an inhibitor in biological
sample storage devices, certain other embodiments contemplated
herein may include a first stabilizer that may be any onhe or more of

trehalose, lactitol, lactose, maltose, maltitol, mannitol, sucrose,
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val idamycin A (e.g., Kaneda et a!., 1980 J. Antibiot.
(Tokyo) 33(12) :1573; Dong et al., 2001 J. Am Chem

w®@ew7/0123% 12) : 2733; avail abl e from Research Prpdmos®06/045661

International Corp., M. Prospect, IL, catal og no.

V21020), and in certain other enbodi nents the

stabilizer, for instance, a stabilizer that conprises

an inhibitor that is a biological inhibitor or a

bi ochem cal inhibitor, may be a protease inhibitor

such as TL-3 (Lee et al., 1998 Proc. Nat Acad. ScL USA
95:939: Lee et al., 1999 J. Aner. Chem Soc. 121
seiliol, g, edobipsey . ingsitol,y. ohitesan,7s fesbmxyectoine, and/or

P'D %t‘%é'n :}ﬁ&hb@ﬁogﬁ% %c?té?:gﬁm%\érathat is a trehalase inhibitor

-Lys- ronet h one,” aproti
pﬁemmwaeldylrmlrefmnylalfsbuprgmt)rfor example a trehalase inhibitor

i | v f] hate, . hosphat
Sl cRARHORHO 1ol gBESs i o idemsia: & ovaliseiamine A, MDL
pbw@7,de. fHeniessiin bed Bgsidtath) addgfgadvaphagsritfe-6-0-o-D-

the di'ssol vable matTix is that tHe st orage contal ner
ghiraRyAneEdey ushecerdiagr duct hon-limiting Hieery, a trehalase

bRt MRnblif, oL e T B LB REE] A5 Tl difide (eo.,
vraydbmydeunem)emrmndesta \sdnprmagl Qmﬂtm%ﬁ‘:ﬁ?ﬁsgﬂi‘én used in

| t t t Th t
SEmp R ity & (SR able it ioneng Ihidlagicat sample
Stararfe RMEES! é%eéls%ﬂ?sécﬁ‘%&’éfhng A%eﬁ&f@#lg/so?taddltlonally to

anbient (e.g. , roon) tenperature nay
Hoviuse admﬂidmhﬁrwmmfommlldarrAsJal Jordesmothxed trehalase

B BT, ORe Bk S FURHIE wilShr PEGRE wdalhdnolecules

maibMa\zataolnv;tﬁ/ lalsolnﬁ)lmtﬂ&brsﬁ&jf’p'aﬁfa\(ﬁo@‘s o@afr‘érﬁalg% may be
2000 . Environ. Mcrobiol. 66:

égg/e;%clgpeg in tbg(ﬁzto,lgggﬁ deMigaseras Rdditpnal stablhzers or as
%di"c%?&) td"aﬁwé‘oﬁ\asc‘r‘f% | I RBL ngﬁ'rclé??rE?yPlp% ggﬁrﬁ% i H’\cludmg

to support recovery of enzymatic activi
natural disaccharides, pseudo-sugars that are also known as carba-

sugars, and/or other inhibitors/activators of trehalase. In addition,
trehalase inhibitors such as validamycin provide an advantage
according to certain embodiments disclosed herein, in that they
protect the longterm storage media from fungal, bacterial or other
types of undesirable microbial contamination.

Additional stabilizers contemplated for use according to
certain other embodiments of the present invention may be present
in a dry storage matrix but are not covalently linked to the polymeric
matrix material as disclosed herein, and may include srmall molecules
such as D-(+)-raffinose (e.g., available as raffinose pentahydrate), B-
gentiobiose, trehalose (when used with a trehalase inhibitor as a
second stabilizer as disclosed herein), ectoine, myo-inositol,
hydroxyectoine, magnesium D-gluconate (e.g., available as hydrate),
2-keto-D-gluconic acid hemicalcium salt hydrate, D(+)-melezitose,
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following dry storage. As a brief background,
trehal ose is the natural substrate of trehal ase, an

wepaynes2shat cl eaves di sacchari des. Trehal ose PST/KRDMEI045661

to stabilize organic material such as proteins {e.g.,

PCT/ GB86/ 00396) , but when present under subopti nmal

condi tions may be di sadvantageous for |ongterm storage

of proteins at anbient tenperatures, since it is a

natural energy source for fungi and bacteri a.

Contam nation with bacteria or fungi of a biological

sanple stored in the presence of trehal ose at |ess
anthrealpiumellackapienstage ity drafies and |mays@lsoiimclude other

Conp‘aﬁn@fgtchgﬁso ﬁgséfémg% %tgﬁggg%%aﬁ# ngg)) lﬂ%hﬂimg several

Rredwdaayeing acidasiie dtwins beddahoyeo-; ia amahabmccharides
i nhi bitor having a chem cal structure which differs
SUhPBhat of trehal ose. Validanycin is a non-toxic

fung| cide that inhibits fungal growth by bl ocking the

zyne activity of tgehal ase. Surprisingly and as

%gtﬁéggtgeren oi n the Exanpl anycin Ais
abl biliz i oglc Rmat er i i ent
tenperaturés. In additi’o % he prbtecti effect for

| ong-term storage of bidrogf cat, material, val i danycin
al so p’f"’ot ects the stored sanple from cAht ami nat i on
from microorgani sms. Accordingly, certain enbodiments

of the i nvei*rztJ expressly contenpl ate a biol ogical

sanpl e st ora VI ce that es not i ncCl de tpehal 0s
as a conponent o II 019 of rratr
mat eri al , and ;Si IarI ert di ,,_nts

expressly excl ude fromthe san‘pl e “wel | “or matrl X
materi al the presencg of polystyrene and/or of

hydroxyecto ne. | -n-vie however, of .t-he unexpect ejj\?
advant ages di scl'o'ses herg in,as they;x\r;;ILate tg the /=

inclusion of atre ase AP bi t okNsuch as*¥ali danyé*'ﬁ*
{e.g., validanycin, or gther trehalase inhibitors,

descri bed herein) as an inhibitor in biological

wherein R is selected from -H, -OH, -CH>0H, -NHAc and
-OAc. Such compositions are known in the art and are readily
available from commercial suppliers. In certain embodiments at least
one stabilizer may -be selected from trehalose, lactitol, lactose,
maltose, maititol, mannitol, sucrose, sorbitol, cellobiose, inaositol,
chitosan, hydroxyectoine, and/or polystyrene, where, as also noted
above, according to certain of such embodiments a trehalase inhibitor
as described herein is also present as a second stabilizer, and
additionally or alternatively according to certain other of such
embodiments a herein disclosed matrix material is also présent. As
also noted above, the presently disclosed embodiments expressly

exclude the dry storage compositions of U.S. Patent No. 5,240,843,

U.S. Patent No. 5,834,254, U.S. Patent No. 5,556,771, U.S. Patent
No. 4,891,319, WO 87/00196, WO 89/00012, WO 89/06542, U.S.
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sanpl e storage devices, certain other enbodi nents
contenpl ated herein may include a first stabilizer

WO b@v/oneey3 be any one or nore of trehal ose, | acPd1/v52006/045661
| act ose, nmaltose, maltitol, mannitol
sucrose, sorbitol, cellobiose, inositol, chitosan
hydr sxyect oi ne, and/or pol ystyrene, provided a second
stabilizer that is a trehalase inhibitor as provided
herein is al so present, for exanple a trehal ase
i nhibitor selected fromsuidatrestin, validamycin A
val i doxyl am ne A, MDL 26537, trehazolln sal bost atin,

Patent aNgar 5876, 9’.9251 WG .uPREeNEndstDe, 508 JERI BidB8a46A1, WO
ehal ase i nhibitor known to

é&ﬁ? HP%U 1%292 fungicide (e.g., validamycin

A, p:rgw CEﬁemiﬂar r lstgbﬂazééltrabibdlmei ngnaﬁ'feerctallr?heavaﬂable and

in conmbination with a dissolvable matrix . in,t i

haet SHTUSILITeRHHRS alenajbkaelbesndlodiide e tpliowing:

herein. Alternatively or additionally to the use

di scl osed herein of validanycin (or another trehal ase

i nhi f4leaxctogaEeong with the di ssol vable matrix, other

smal | nol ecul es that have activity as inhibitors or

activators of tr'@Fakase may be usefully included in

t he st orage devices, adeil tional stabilizers or as

additives to the terial and/or to the sanple,

i ncl udi ng hari des, pseudo-sugars t hat

are also k arbé%Ugars and/or ot her

i nhibitors/a rs of trehalase. | n addition,

trehal ase i nhi rs such as validamycin provide an

advant age accor di to certain enbodi nents discl osed

herein, in that they protect the | ongterm storage

medi f ot her types of

undei‘% gﬁ?ﬁ%&@uﬁrﬁ g% %gﬁrk/?r%agét i on. Additional

stabilizergogontenpl ated for use according to certain

ot her embogj nts of the present invention may be

present in a orage qﬁqr LX but are not covalently

ma

li nked to the rlc tX material as disclosed
herei n, and may®nc de smal | ﬁﬁgecules
o /%"'_OPL
o Sy ° &y oH
B-Gentiobiose
OH
O OH
HOn O O
" * 8 |OH
HO ©H o
HO OH
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such as D-(+)-raffinose (e.g., available as raffinose
pent ahydrate), b- gentiobiose, trehal ose (when used
WOWa/025263 ehal ase i nhibitor as a second st abi | PEEUSHS6/045661
di scl osed herein), ectoine, nmyo-inositol,
hydr oxyect oi ne, magnesi um D-gl uconate (e.g., avail able
as hydrate), 2-keto-D-gluconic acid hem cal cium salt
hydrate, D(+)-nel ezitose,and cal ci um | act obi onat e
nonohydrate and may al so include other small nol ecul es
that conprise structures (i)-(xv), including severa
known_am no acid side chains and nono-, di- and
pol ys s such as: wherein Ris selected from
-H, -OH, -CHROH -NHAc and -OAc. Such conpositions are

s. | n certain enbodi nents at | east
hn be sglected fromtrehal ose,

l actitol, Heefos | tosE€, maltitol, mannitol
sucrose, sorhb | 1 obi ose, inositol, chitosan,
hydr oxyect oi r pol ystyrene, where, as also

not ed aboveOtacesrdi My to certain of such enbodiments
a trehal ase inhibitor as described herein is also
present as a second stabilizer, and additionally or

al t erB&kQiDGl y according to certain other of such
enbodi ments_a herein disclosed matrix naterial is also
present. d above, the presently disclosed
enbodi nents ex@ressly exclude the dry storage

conposi tions U S. Patent No. 5,240,843, U.S. Patent
No. 5,834,264, U BJ Patent No. 5,556,771, U S. Patent
No. 4,891,319, WJ[87/00196, WO 89/00012, WD 89/ 06542,
U. S. Pat ent NP7 392, U S. Patent 4,451,569, EP
0448146A1, WD 9D/ 05187, d WD 91/14773. Exenpl ary
stabilizers are commercially avail abl e and have
structures that are well known, and Include the

foll qﬂ':gg'ﬂo%-,td]tact ose D-Ct+)-Raffinose pentahvdrate

HO: OH
\

HO OH

-
Y
-~
-,

HO OH

D-lactose monohydrate

HOCH.,, HOCH,

O

HO O it OH - Hzo

HO OH HO ‘OH
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b- Gent i obi oseTr ehal ose Ectoine M/o inositol D-|actose

nmonohvdr at eHvdr oxyectoine H Maititol Magnesium D
w@bkuwconase hydrate SucroseD- (+)-Mltose nonohvPCHUB2006/045661

2-Keto-D-gluconic acid hem cal cium salt hydrate

D(+) - Mel ezitose Cal cium | act obi onat e nonohvdrate

Det ect abl e I ndi cator Detectable indicators include

conpositions that permt detection (e.g., with

statistical significance relative to an appropriate

control, as wll be know to the skilled artisan) or

simlardeterm nati on of any detectabl e paraneter that

di rec f ' a condition, process, pathway,

i nduction, activation, inhibition, regulation, dynam c

structure, states tion, degradation or other

activity or functio or structural change in a

bioIogicaIFﬂﬁDpLe, ixcl uding but not limted to

altered enzymatiq (i nclfybi ng proteol ytic and/ or

nucl eol ytic), redqpiratdly, netabolic, catabolic,

bi ndi ng, catal ytic,; NI oster|4. conformational, or

ot her bi ocheni cal olbi ophysical activity in the

bi ol ogi cal sanple, and al so including interactions

between i nternedi ates that nmay be fornmed as the result

of suMalb&el vities, including netabolites,

catabolites, substrates, precursors, cofactors and the

like. A wildQuariety of dej€dtable indicators are
known to the a?fgand can be sel®acted for inclusion in

the presently diSclos OH
Nk /@/-OH
OH oH © A

Magnesium D gluconate hydrate

OH OH ©

Sucrose
I—-IO\1
HO __
O O
OH L/HO>
HO O [\\
OH OH OH
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conposi tions and net hods dependi ng on the particul ar

paraneter or paraneters that may be of interest for
w@aroriozizbar bi ol ogi cal sanples in particul ar sSEOPUS2006/045661

storage applications. Non-limting exanpl es of

paranmeters that may be detected by such detectable

i ndi cators include detection of the presence of one or

nore of an am ne, an al cohol, an al dehyde, water, a

thiol, a sulfide, a nitrite, avidin, biotin, an

|nnunoglobulln an ol i gosaccharide, a nucleic acid, a

polypeotuge an enzyne, ha cytoskel etal protein, a

78 TgR kD SEH B 8rae€al ion, pH Na+, K+ d

a cyani de, 53£5P08pha sel enium a protease, a
nucl ease, , a pho se, a glycosidase, arid
a mcrobial contgm nant, and otHers. Exanples of a
broad range of d | e indi cdt or s i i ng
colorinetric i ® Cérq't*gdfor’ H>O
speci fic purpo and, 2002
Handbook of Fl uo earch Pr oduct s-
Ninth Ed., Midal ar Phegess Eugene,FQ?I in Mohr, 1999
J. Mater them, 9: 2259-2264; in Suslick et al., 2004
Tetrahedron 60: 11133-11138; and in U:.S. Patent

No. 6, 323e83D -4 I9RD it %Q:!g %é?m_ﬁ IF% é‘é‘ﬂq{, @jl%rt% I
Pr oduct s arog, Si gma

Li fe Sci encescipsearoipCatal og, 2000, (§¢qwac3§q O

Louis, MO) AWetectdble ifpdi cator ma

f1 uor escent umichescent- CD“
phosphor es , a ragLonE ric |nd|cat r,

dye, an en at Ca<En &aKne O eﬁ%%gy
transfer nolecule, or an affinity label. | n certain

preferreq enbodi nents the detectable indicator may be
one géﬁﬁsiggggz%ﬁéﬁol red, ethidiumbronide, a DNA

pol ymer ase,na restriction endonucl ease {e.g., a
restriction ehzyne used as a .Lgskriction nuclease such
as a site- orés qgrcevsPQplflc(restrlctlon i
endonucl eagg bal t Qlish a noi sture indicator

t hat changesD o &Q___’ge

| 2 J I
&
Mo w
Y ]

Q1

Calcium lactobionate monohydrate

OH OH O 2
HO\ - (Ca +)‘/z
T o
S HO
HO O
4 IO
HO OH

Detectable Indicator

Detectable indicators include compositions that permit
detection (e.g., with statistical significance relative to an appropriate
control, as will be know to the skilled artisan) or similar

54



10

15

20

25

30

from bl ue col or when water is present to pink when
dry), Reichardt's dye (Aldrich Chemcal) and a

wo baoazzéni ¢ prot ease substrate. A detectabl e POTUSENO045661

in certain enbodi ments may conprise a pol ynucl eoti de

pol ymerase and/ or a suitable oligonucleotide, either

or both of which may be enpl oyed as an indicator or,

in certain other enbodi nents, as conponents of other

nucl ei ¢ aci ds-based applications of the conpositions

and met hods described herein. Polynmerases (including

DNA pol ynerases and RNA pol ynerases) useful in

gdeterminadon of aey idetectablalipanarsetér that pliesetly relates to a

b t d t h
ERBMORY BT oletbiatter Aot UekRy machiRiliEys inhibition,
fégubatmm Wn&mﬁ@%truEhﬁ?ﬁémbm ne@aeémuaa@othabgPéaatuon or
gﬁé¥rrerase Ther not oga mariti na Tna) DNA pol yner aSe

FroReld¥ity 19r JuActionar |0ror5tVFHiFF{ﬂarh hprge in a’ biological
Fgﬂ%r aﬁ?clu Cgﬁ‘ﬁuﬁoftullﬂﬁ'l‘ﬂécy:l( %“)alt@}"édooé {9?'21%\/\53 (including

rase r 0CoCCUS WOOSI
Dl\mtqniwlmeraisd/ oBaoiudieslysia)y, otrespimatbiy ps niSsDolA catabolic,

B, el G o SRR Fics Ceia FaRionaly i, SGSF Bidchemical o
ﬂifmhﬂwtasﬂacavitﬁ}oﬁhd |‘¢Hé (BRbgiM) RArMpRs ; aS@n?T@éﬂu%cludmg

flavus (Tfl/ Tub) rrerase Ther musr uber

BNg g6t Hﬁr%@’é/ve¢ﬁem@§rnﬁ®@vzeartha§ wNARY fEmer) a@Nune result

?f\)/lt ﬁﬁmglwlﬁggggéﬂahgbgﬁ eri bﬁ%o%é%ﬁ%é?é substrates,

preayradrsp cofackbnsudadtthe Hkd. vari ants and derivatives
msra and SP6 and

th f. R | T T
mtancs, vA vERetVBRE R oT witeltatl, indishting aekngwn to the
dsehnd 28Ap0BERNESIaMER FBR (HMABIdPNin F’L‘H%”BFé’s?ﬁﬁly disclosed

used in accordance with the i nvention my
eANRRsitinas 2ad Beihasts dependiogepo mwmno&dar garameter or

éé%ﬁﬁé tBHS 'tﬁbffﬂ%'ydbée@ﬁ)frﬁ%?esf ¥oi B%lrjc%u'lar bit Gioglcal samples in

ction
particular sample storage applications. Non-limiting examples of

parameters that may be detected by such detectable indicators
include detection of the presence of one or more 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, selenium, a protease, a
nuclease, a kinase, a phosphatase, a glycosidase, and a microbial
contaminant, and others.

Examples of a broad range of detectable indicators
(including colorimetric indicators) th‘at may be selected for specific
purposes are described in Haugland, 2002 Handbook of Fluorescent
Probes and Research Products- Ninth Ed., Molecular Probes, Eugene,
OR; in Mohr, 1999 J. Mater. Chem., 9: 2259-2264; in Suslick et al.,
2004 -Tetrahedron 60:11133-11138; and in U.S. Patent No.
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acid polynerases used in the present invention may be
nmesophilic or thernophilic, and are preferably

wo b@viopii | i c. Preferred nmesophilic DNA pol ynmeP@r®S2006/045661

i nclude T7 DNA pol ynerase, T5 DNA pol ynerase, Kl enow
fragment DNA pol ynerase, DNA polynerase Il and the
like. Preferred thernostable DNA pol ynerases that may
be used in the nmethods of the invention include Taq,
Tne, Tma, Pfu, Tfl, Tth, Stoffel fragment, VENT(tm
and DEEPVENT(tm) DNA pol ynerases, and nutants,
variants and derivatives thereof (U S. Pat. No.

6,444,038: (Pee #50. avs.. Fles lgmratosy mmducms Catalog, 2001

ﬂ‘h@%} ﬁigwaﬁkée P?\?I %d 553%%13332§e %cge Eg% Rﬁgearch Catalog,

BQQm Sigma,USR. PauisNdVCR) 04A 3d@tedtable Pridicheor may be a
é 512, 462; W()j92 06188; WD .92/ 06200; V\D 96/ 10640;
YPRESCER MdicREne ﬂz‘u'zbngéc%@bgﬂ) lc@meraetpmsphorescent

FCh) oPeBod i A8 416THA B Whpstare o

@ﬂdﬁé\af/@ﬂ@, falt eRergyy gansien mﬁjeduleanm; enmaeffrpitzyt éaibel In

AfEn PPt il 88 BBk ste e Ridigater Thay be one

Gsrap’rqﬂeocmfcq:\mmlr eedl, peehiion® bpoRiige) & DNAL F%'lyn%‘“erase,
Ct'c'%[‘iorS) vidin, biotin, other i gands receptors
'Zﬁs mrrs@ sage (6edr amalrgglaction myw upad as a

ﬁé@ﬁridtkﬁm rﬁ?éleéééhsﬁﬁﬁ' Bist % g&tehogﬁl Q@dﬁéngéﬁ?@&@i‘fﬁt restriction

i mmunonmetri ¢ neasur enments SucC as Sul
q?la@@nelabeﬁezbdcebadﬂ' d¢hdotrides, (ammdvstlmeepad&:htor that changes

h | abel ed wi
(A Bl e BB LB i g ecneras
ahy ¢ (AddpichnChenbicel) and SEii6rGeENRNERStesd §95§trate

prepared as anti bo enzyrre conjugates (see, e.
Wir, D.MA HA8 lef “indicatarentral certainol @mpodissents may

r%‘Iié‘%zyrml ogg;qugfﬁ@%eggﬁ}éi%gng% an:;aﬂgzlgt hOdS suitable

Gimfplbudie&tlde; leitiverat or yodtmuef ,whidid SRy nge Herfgibyed as an
|h?i*?8£t.%t 5¥, in certain other embodiments, as components of other
nucleic acids-based applications of the compositions and methods
described herein. Polymerases (including DNA polymerases and RNA
polymerases) useful in accordance with certain embodiments of the
present invention include, but are not Ilimited to, Thermus
thermophilus (Tth) DNA polymerase, Thermus aquaticus (Taq) DNA
polymerase, Thermologa neopolitana (Tne) DNA polymerase,
Thermotoga maritima (Tma) DNA polymerase, Thermococcus litoralis
(Tli or VENT™) DNA polymerase, Pyrococcus furiosus (Pfu) DNA
polymerase, DEEPVENT™ DNA polymerase, Pyrococcus woosii (Pwo)
DNA polymerase, Bacillus sterothermophilus (Bst) DNA polymerase,
Bacillus caldophilus (Bca) DNA polymerase, Sulfolobus acidocaldarius
(Sac) DNA polymerase, Thermoplasma acidophilum (Tac) DNA
polymerase, Thermus flavus (Tfi/Tub) DNA polymerase, Thermus
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1988; Haugl and, 2002 Handbook of Fl uorescent Probes

and Research Products- Ninth Ed., Ml ecul ar Probes,
wEa@enes2sOR; Scopes, R K., Protein Purificati oPCT/US2006/045661

Principles and Practice, 1987, Springer-Verlag, NY;

Her manson, G T. et al., Imobilized Affinity Ligand

Techni ques, 1992, Academic Press, Inc., NY; Luo et

al ., 1998 J. Biotechno/. 65:225 and references cited

therein). Certain other enbodinents of the present

invention relate to conpositions and nmethods for

substantially dry storage of a biol ogical sanpl

ruberei(fruheDNA r PRIYIErase, sToeageUs ohtEHIG NS |(&%NAZYMET”)

l'.?lﬂér Sg)ij\,JQgrégét ai @Qﬁér%f%ﬁ@ﬁ nfl‘?ing?ﬂ IZr}]'ltdogthottPéeﬁﬁrcum (Mth)

mHAepb&;h*n@raBél aslygobactecinmf DMA gholyonprasey Mtb, Miep), and
uni que and readi |l \égédent i fiaple

reRERRES 0 @b AHaBES spRdt ASHMT \%%Cg,@repgg BNA JiQlymerases
e agurs S¥E b SpE U A hoRANeS, 4faklshd Bcriratiés thereof

e se ected for use a one or in conbination as
rdetyeallsa)bbe uskethtin faeooraaings with the innenditus, to

encode Ul gug, SEVESSRSEIATR BLCREAIALES A LAEPRIVHRion may

peldmy diyzye ehat! darstgaithasize da netcleicideiti mnlecule from a
various different conbinati ons of one, two or nor

e RIGaAE] (tegapPiRfe, by Rigaky inothade vl dipeckion- n n The nucleic
Hnﬁélﬁétag%;yge% F¢he ‘Sﬁl’ésérﬁ’t RSvé B8R fiRA b‘é”rﬁé’@ophmc or

aSIS S|gnat ts contents, there
thermophilic, aapdsangl mr&ﬂaaablss tiaebawmtelhlcl y Rrefeveat mesophmc

AR PRvetTges eibaent vt FoSAT BaiTRERes T8 My Boymerase,
KieMo v 98 ghisht GENA, BoBy rh'élré!;éomA' y@hﬁneaase III and the like.
net hyl styrene o- ani si di ne, of a nunber of

Riieferrrd “theranastablgl ém/ésp@lvr@ﬁﬁéﬁeed&)@ii é@aa’oﬁﬁom in the
HR¢bRRS SEhelriAiA Ak RETIR “tReshungs T, Ten, Storre
fi‘agm@ﬁ’F,XVEeNTT"Plaem DF:EP‘(/E/brrJ&’h@rNA I‘;b]c)lymefasna and mutants,
variants and derivatives thereof (U.S. Pat. No. 5,436,149; U.S. Pat.
No. 4,889,818; U.S. Pat. No. 4,965,188; U.S. Pat. No. 5,079,352;
U.S. Pat. No. 5,614,365; U.S. Pat. No. 5,374,553; U.S. Pat. No.
5,270,179; U.S. Pat. No. 5,047,342; U.S. Pat. No. 5,512,462; WO
92/06188; WO 92/06200; WO 96/10640; Barnes, W. M., Gene
112:29-35 (1992); Lawyer et al., PCR Meth. Appl. 2:275-287 (1993);
Flaman et al., Nucl. Acids Res. 22(15):3259-3260 (1994)).

Other detectable indicators for wuse in certain
embodiments contemplated herein include affinity reagents such as
antibodies, lectins, immunoglobulin Fc receptor proteins (e.g.,
Staphylococcus aureus protein A, protein G or other Fc receptors),
avidin, biotin, other ligands, receptors or counterreceptors or their
analogues or mimetics, and the like. For such affinity methodologies,
reagents for immunometric measurements, such as suitably labeled
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SigmaAldrich (St. Louis, MJ, including Supelco(r)
products described in the Supelco(r) 2005 gas

wa@ booges2sgr aphy catal og and avail able from PCT/US2006/045661

Si gmaAl drich. The di ssol vabl e (or dissociable) matrix

may be applied to storage containers for biologica

sanpl es, for exanple, by contacting or admnistering a
matrix material that dissolves or dissociates in a

solvent to one or a plurality of sanple wells of a

storage device as described herein. For instance, the

di ssol vable matrix material may readlly adhere to

anﬂnleedmajopl leckin sraae Yo beg paepased gnsded ngs ukar gzample, those

PRI SR PRI AR BB T Uiy taos, win

Bieein ioF bidgni hhinsétiat SequbﬁC&SCOﬁpth(SiEBCbltﬁpai‘lad as antnbody—

éjé%b%gezé‘%n%&?éﬁe%#ség? & GooWeibol M4 rendlbpdia Bngrimental
FrPORGRRYY 2! £0¥e®! EYQ&I@\Qeﬁle"?ﬁéﬁttW@ %@Vcﬁf 'wesiten, W.H.,

pherfc pressure , partial or
Medmodj; aimd/ Enzwxiefogysm.’t’ﬁtﬁ@-@&s é-ﬂ’a?dm klﬁﬂlp\éls and Lane,

RoiBagsE 1A o LEbE aBbby. sl olshShy s Sfiaf SLaboratory,

ﬂ988n9-18”69l§nd nolDod rhAdBEbkK | orZAlUdrestent. Probes and Research

freeze-dryin under reduced pressure V\,herebyééozg R.K.,
Rrackests-s MintheEd on Molegwag i giiise BUASNGI (R)  Scopes,

/%:E)t%[r/ntﬁﬁrﬁ}c%? 69; qfvﬁh&%/é? 9199' P)‘ﬁclf? c8Blfgx7! I'g‘;Brlhéjer-Verlag,
antraflly et’e 'dryi hg
INYwi Herstaatison, GaTl’ stgalf |Imm@btllaleld dfﬂszrwsugﬂnﬁﬂg@chmques,

n renov

t abl I t.h d
gé??vg %%p%rﬁelﬁnser\?\éegnwg;aw'al L‘r.'i?y?ﬁ é(fhgg'gfg J. Biotechnol.
dhsaobval tefdrenccs e pRerdi)mterial s ready to

accept thebiological sanple to be stored. | n cert . .
preferred &ﬁﬂbdlﬂreﬁt‘@eé eEbodimeatsi ©fs iha aHF‘?%‘F'P "invention :

e JoR MR, ARSI tof Sloshangfylep storase of 2
biological sample wherein the matrix for dry storage contains at least
one, and in certain related embodiments two, three, four, five, six,
seven, eight, nine, ten or more detectable indicators, each of which
comprises a unigque and readily identifiable gas
chromatography/mass  spectrometry (GCMS) tag molecule,
Numerous such GCMS tag molecules are known to the art and may
be selected for use alone or in combination as detectable identifier
moieties, for instance, to encode unique GCMS spectrometric profiles
for separate storage matrices in distinct sample storage device wells.
By way of illustration and not limitation, various different
combinations of one, two or more such GCMS tags may be added to
individual wells in a manner that permits each well to be identified on
the basis of the GCMS “signature” of its contents, thereby permitting
any sample that is subsequently removed from a storage device well
to be traced back to its well of origin for identification purposes.
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t hat has been conbined with a sanple and from whi ch,
Wth statistical significance, all or substantially

wa@bdo7de2ext abl e sol vent has been renoved. PrefBCBEDE3006/045661

and in certain enbodi nents which may vary according to

the nature of the sanple to be stored and its intended

uses, greater than 75% 80% 82% 84% 86% 88% 90%

91% 92% 93% 94% 95% 96% 97% 98% or 99% of

det ect abl e sol vent has been renoved for purposes of
substantially dry storage. Biological materi al

Er ovided in or derived froma biological sample my
Kasnplesaddet tGGMS wetdgs orinalbde i ,ooubtmfupootoluene, o-

o RSty el e, @h'a_(q“%rd t chlihBel of Biainct cocaine

aagbgues ot Mh@at GCMSi &59 urftléSmlﬁbeﬂeaBll? identifiable
ﬁ&vg}g” al | owi ng the dry| ng of the biological

Mpi Hoppiure: RRdark defired aconsitippsecfont ingtance, as are
89BRabldae, fr{)ﬁi %‘PER' eCe'i'HP?éB' Vi@t ﬁM&hEhﬁF{ﬁorNJ) or from

substanti al Storage as provi de herern
&g Aasich ﬁStr Mmis,eM@b,t inclodinef Supettadbmd dwctissdescribed

T SPeltiod A5 MR FBrobEad @Rt Chtplohandk availgble from

SigmiadAldron.t he bi oI ogi cal sanple prior to further
processing_of the sanple, for instance, prior to

per f or mancd hg %$%Q'N@ﬂﬁ|@a00rrébﬁﬁq%@le)smﬁtras ragydye applled to

I
SEo/ehe CokEaieL 5 WcRIER SPAAREP Bridiaife by contacting
antadminisebiecnd matdx sundtetriat thgrtedisgolivBsnoptdissociates in a
#é t 98 percent, preferabl reater than 5 per cent,
R B0 B85 9" BATEATSn g SRR, wellSopt b Ferean: device as
desthpeli Bepdirtal Faetih¥tdicd etlge dl%@éWB’élleCn%trlx [naterial may
affinity activit or struct'ural integrity or ot

B@%‘ﬂ'&)@l%‘éﬂ‘e@tﬁov¥'tlbeasa!ésl@lrateédmaad@lof .Iﬂis&rmwplastlc such as

S Bhst R SRR P “BBLE LR TR giosonabie

material is dried, which may by way of non- Ilmltmg illustration be
accomplished by air drying at ambient 'temperature (typically within
the range 20°C-30°C such as at 22°C, 23°C, 24°C, 25°C) and/or at an
appropriately elevated temperature, and/or under reduced
atmospheric pressure (e.g., partial or full vacuum) and/or under a
suitable gas stream such as a stream of filtered air, CO, or an inert
gas such as nitrogen or other suitable drying gas, or by other drying
means including lyophilization (i.e., freeze-drying under reduced
pressure whereby frozen solvent sublimation to the gas phase
transpires).

After the step of drying to achieve a matrix that is
substantially dry, which may be complete drying (e.g., with statistical
significance, all or substantially all detectable solvent has been
removed) or, if desired, to achieve only partial drying, the
dissolvable/ dissociable matrix material is ready to accept the
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elimnating the need to | aboriously renove the sanple
fromthe storage container and transfer it to a

wo e@aeias3 buf fer in a separate container. CertBCTIUS20061045661

i nventi on enbodi nents correspondi ngly provide the

unexpected advantage of elimnating the need to

separately aliquot and/or calibrate certain biological
reagents each tine a stored sanple is to be assayed.

O her non-limting exanples of matrix materials that

may be used as dry storage matrix materials include

materials that conprise one or nore of pol ycarbonate,
bmlpgl@esam[ye tede lﬁtos%dpa@erselstam rprefeTvéd ymbodiments a

ace a)§ em%el ulsg'g{a&ﬁﬂt@l&h&wl cpé'qu%%g bgglgﬁ§§gantlally dry

starsgjd rfed wj@rdgieaBleFfen (\e/vhngga:rg)célgdes storage of a matrix

, 3-dj bro r opanol - cr oss
13t ahﬁ?di%) §n gsPRhined Wéth ransaHp@let gad from which, with
%W%Ihéfqrg?ﬁa'n%l ughiy "G %%@t?@h%f%ﬂ%&@ le solvent has

ol ysaccharl des such as epic i N-Ccross ed

eenr sanueved N ﬂrefhn;atdlyeabndsmrqératmmieemmsd;mehtsj which may
r05|I| te m.crof i ber, ass, SS,. .

gg&ssggo'bcggﬁyﬁ@r SnGaFHEE  PES rk%c??'g@'ﬁof pBSpyc'E%rr?ed and its

mby}%led s PQ rﬂééitév|trﬁ’§ﬁe7§°}’d°r809/o§ FYDBY, 84%01.86%, 88%,

sulfone yet hersul f one
§§f’9te94%(n %f‘bt BA%ne 94%%d 85% v R6Ves W%,h&8% or 99% of

dBtdiaIa L8kt Has bd Arﬁﬁ*e?ﬁa/eﬁsﬁﬁﬁa&{ﬁ?oﬁ§edf substantially

materi a s as are known or ~as can
depdtoyage. determ ned to be suitable for use in the

devi ces an t ho des r| bed herein based on the

present di %dgf%gl F %T'QE RroVidsdnpine, of, Sdelf‘é(teé’nt from a
bk@ﬂogfcélS%a‘i*ﬂBIeUnﬁa 4a$§ﬂ B&9, adéeQd ﬂo@ﬁe%ﬁellé‘”% tubes in
U S. 6,610,531. The rratrlx material may be treated {

epebjpatiae avith prtheer stanage omatrix ogn cdiql:ialtbeﬁmhs (e g., by
simijfpHEdutace g (s, mBR el e ne SaRfple and tne

matrix dissolved or dissociated in a solvent), allowing the drying of

the biological material and the matrix material to proceed at the
same time, for example, to arrive at a matrix for substantially dry
storage as provide herein. The dissolvable matrix does not, in
preferred_embodiments, interfere with biochemical reactions such
that purification steps may not be required to separate the matrix
from thg biological sample prior to further processing of the sample,
for instance, prior to performance of biochemical reactions, such as
assays or the like, in the wells of the sample storage device.

The buffer conditions in the dissolvable matrix may be
adjusted such that greater than at least 90 percent, preferably
greater than 95 percent, more preferably greater 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 biological sample is maintained
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enzymes and ot her reagents can stabilize DNA and RNA
(for exanple, Sanbrook et al., 1989; Current

w@e@roT2bs, Nucl ei ¢ Aci dChemi stry, Ml ecul ar BPGI/O§3006/045661

Wl ey and Sons, 2003) and/or proteins, enzynes and/or

ot her biological materials (for exanple, blood,

ti ssue, bodily fluids) against degradation from

enzymes, proteases and environnmental factors (for

exanpl e, Current Protocols, Protein Sciences, Cell

Bi ol ogy, WIley and Sons, 2003). Matrix conpositions

for dry storage and net hods for their use that conbine

uponai rSQiMémtcalreconﬁbhlehoﬂ t depgavi dehysratian al with  water),

Shibmhag DL, U Rl TanAPRe: My B8 eralecrom the

Sttt .coviainer sngtrehefecat teorPeagation™uffeiCinds separate
but are not lLimtedt o a buffer capabl e of

RN IRGH ng @edadnr sychH Inveatior paybedinendst &@regspondingly
phOVR S BBy Beriabe” ATLAMMIAL S the need to
:aﬁpaathSahm aRdpes, calmltamatoermldv wobugieabmbents each

@f‘%% %rg"'r‘u ];%ﬁﬁﬁﬁsj t%&ﬁeﬁ#gv&ﬁlZFQS"E604/zoos pp.

6869 and 1@gRs AbhelimitipieeRanklathp PRbBHE thatkAals th
Jolla, CA) and suitable so utegﬁg@ch as salts ?e.gas at may

usQet as caloy, s@mgeema;rlmma‘eﬁ:ma@ nmg,nde materials that

i¥&Ngne 'H}a%b?g %5&%’% E%gm) e (eg., cellulose

proroti ng one or Nnoreé
papgrs suohobsc FTESY, pavpearptWhatynlanf fcw@thabrha)'nbeark, NJ),
g' ted and tlnlzeq for partjcular activitjes of

wiass bPS Youl eEIIOFeas RERIS ¢ alg‘taocellulose agarose,
tyoysiihiaad | ORgRrodet | \Yudes 8 eQZ?U@ﬁzro‘?ﬂBE Sbﬁ%]-‘?:rrosslmked

ot her proteins, or other buffers I nsta
PARFRFS( THAM, Gfla@mctmol_-galactose, dextrans and other

RO RS ARG LAY il SFESEH (Rl polYsaticnarides sucn

asif f eep@cSB(S)’thﬂPSi—s:@dssﬁilmlaedt at eleBrdnbuf ier  ( MPRB} methylene
e”a% Pamlc?e crossllnked dextran, borosilicate microfiber glass,
fiberglass, asbestos, polymers and plastics such as polypropylene,
polystyrene, polyvinylidene fluoride (PVDF), nylon, polysulfone,
polyethersulfone, polytetrafiuoroethylene, and derivatives of these
materials (e.g., U.S. 5,496,562) as well as other similar materials as
are known in the art, or as can readily be determined to be suitable
for use in the devices and methods described herein based on the
present disclosure. See also, for example, U.S. Patent Nos.
5,089,407, U.S. 4,891,319, U.S. 4,806,343, and U.S. 6,610,531.

The matrix material may be treated for the storage and
preservation of biological materials. It is well documented that the
adjustment of buffer conditions and the addition of chemicals and
enzymes and other reagents can stabilize DNA and RNA (for
example, Sambrook et al., 1989; Current Protocols, Nucleic Acid
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tetraacetic acid (EDTA), sodium acetate buffer at
physi ol ogi cal pH, and the like. O her chem cal

w@eoponess s that may be included in dry storagkCT/US2006/045661

matri ces include ethyl enedi am ne tetraacetic acid

(EDTA), human pl acental ribonucl ease inhibitor, bovine

ri bonucl ease inhibitor, porcine ribonucl ease

i nhibitor, diethyl pyrocarbonate, ethanol, fornman de,

guani di ni um t hi ocyanat e, vanadyl -r bonucl eosi de

conpl exes, macal oi d, proteinase K, heparin,

ﬁdroxylan1ne oxxgencuprlc ion, bentonfte, ammoni um
cheraisdry dMalesu ReBﬂ@lbg(yDWV)leybandn‘éonaptzmm)aanld/or proteins,

SRS, SR, e AR, FARAAR g i, o
asbaéartbd)diﬂ/yfldldsﬁtayaiﬂgt ofiegradgtion edmSaFY\enes, proteases

rising a matrix material that dissolves or
gp §E‘|Vé'f%n19fﬂt§|sﬁ§q!2@ﬁ$ (far exaspleacCureant iPretocalsy Protein

Qc%fﬂ%lse treﬁatsm%ovm%v R Soﬁ%e 5@3%)‘9 ”g?ﬁge@émposmons

composi t'i on ma rise’an actl ér ‘a
ttws atiybestoreagew,areh d et idus smnrpltlaein easereti‘tat combine certain

GRS AR Brieh il iy o e oo

|éréf’é al%ﬁdc@nﬁémlﬂ MR MM V2 agerbrd
r0VI ded t hese enbodi rrent s, the \/gr\)ngt oragg % £ partlcular

Rﬁﬁ@ Mﬁﬁ%é"‘@r%%& of conponents prepared to

effect a d t

t he sanpl e%sﬁﬁﬁ%r%%ﬁigﬁq%m?ﬁl Cﬁahﬁé‘lggbﬁ?%r%ggﬂﬁf:wg but are

nat dirbitetichot a knh‘é‘eeloapablesbémincamlagtan@eshﬁd pH level as
with, or

Ie WI t cur,s si neousl
gﬁealsgl <§,ctﬁqe os? Higr wit p%n%/or example, buffers
mwmmgmr@@ Qfitridte, dét&%t@itbhés H%thovséraﬂé“ H P%S MES,

certal n conterrpl at ed enbodi nents any fer (indlu
Pa%t|RLHE)S,b@ﬁﬂ'bDna&ecénU/Dysb@amen@te ercoyher buffers (see,

Sof, gAY LSRR GREE | BBl EHet ESR%° catatog
2008/2008) ppcl68+69 @id Ep”agh‘s)/ld'@d kRep&RT,28M D BBidsEiences, La
Jolla, CA) and suitable solutes such as salts (e.g., KCI, NaCl, CaCl,,
MgCly, etc.) for maintaining, preserving, enhancing, protecting or
otherwise promoting one or more biological sample components
(e.g., biomolecules), or activity buffers that may be selected and
optimized for particular activities of specific biomolecules such as
nucleic acid hybridization or activities of enzymes, antibodies or other
proteins, or other buffers, for instance, Tris buffer (THAM,
Trometanol, 2-amino-2-(hydroxymethyl)-1,3-propane diol), Tris-
EDTA buffer (TE), sodium chloride/sodium citrate buffer (SSO),
MOPS/sodium  acetate/EDTA  buffer (MOPS)', ethylenediamine
tetraacetic acid (EDTA), sodium acetate buffer at physiological pH,
and the like,

Other chemical components that may be included in dry
storage matrices include ethylenediamine tetraacetic acid (EDTA),
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only water may be added to obtain a functional,
reconstituted bioconpatible solvent fromwhich to

WO e@owe253 he bi ol ogi cal sanple. An activity buP€BUSI00§045661

conprise a solvent or solution in liquid form
including a concentrate, or one or nore dry
i ngredi ents which, when reconstituted wth, dissolved
in and/or diluted with one or nore appropriate
solvents (e.g. , water typically, or alternatively, an
al cohol such as nethanol, ethanol, n-propanol,
| sopropanol , butanol, etc., an organic solvent such as
bHReeRyPlagensRl gbonudesset inhibitophdeinectibonsicbease inhibitor,
; t : r oORrd f he ,i nt ended

oEein Pl SRR InARie PEIAET . Bl e iENStE, ethanal,
EQJEmBB‘dIdleSe OQLIE!’I’Bdb’ﬂiulmgl Cuhimae,SUCbaﬁ%ch-ribonuc]eoside
%ﬁncﬁional or sﬁructural_charact ri zation of one or

MPIEKRSo BRI, REOtEIRAse KnbiRRaHN: ihwdrotpmise-oxygen-
efipsi¢cionls ildc il 0 - -
engyme act P\?l@géﬂé)dgﬁgﬁ#ﬁ?ﬁy%mnﬁel%ﬁopgm %ﬁf‘%’d?%{r)' beta
MerGartershanol er«necifictinbipitivxe andigdiesspeci fi ¢

pol ynucl eoty j n Ld .sequence or  of .an

i munol ogi éo‘aﬁqi%)'/-amwﬂege%%i"?dg’é/% MY %{n@é}q'ﬂéﬁnts contemplate
ol imasexcHar dsulsstartiale, digt etbirageofoPapt ikivlégical sample,
viruses or. of mcrobial cells or of human or ani nal

QNRISIRG: & nimeHEX panaferiphrthak sdisspives opr dissociates in a

selhvebt! idtepattne é’ﬂdbiﬁéel‘““?ﬁa éaébrg%&%gt&%g?@éﬂgggmposition.

usi ng conditions that are defined an
ERelsauple tréetmendveom positiohnmlaydcogn stistadh ectivity buffer as

i.£1.Qn can,be provided through contacting the
gggn%ll'éé@m ﬁélgﬁ}'a@?q}é"i a a%‘:t'mHI?y%B%?Vé‘le.”tA qamposition may
tysipriseifdree omymbeeady £ wEMOH$isOButfer & Srragl ?&Hgﬁl trapping

to |yse é%.e., di srupt a boundary nenbrane of) a c
el ganteMplesdenpinarticantdon Rathogen-nedtialmimgtagent. As

A, (PN TS NafaTHs of | -
DIBsT: DY MAERE" SPRbBAIRERTS D e MY S3HdC tfufunanay thus
cuEpriee a pehofcomporeTtst prepgred te effecbfa desired treatment

on a biological sample when the sample is introduced to the matrix,

for example, in embodiments wherein the step of contacting the
sample with the matrix occurs simultaneously with, or immediately
prior to, rehydration or solvent reconstitution of the dried matrix.
Moreover, in certain contemplated embodiments any buffer (including
an activity buffer, a cell lysis buffer, etc.), additives, sample
treatment composition or dry storage matrix described herein may be
designed and/or configured such that after drying the storage matrix,
only water may be added to obtain a functional, reconstituted
biocompatible solvent from which to recover the biological sample.

An activity buffer may comprise a solvent or solution in
liquid form, including a concentrate, or one or more dry ingredients
which, when reconstituted with, dissolved in and/or diluted with one
or more appropriate solvents (e.g., water typically, or alternatively,
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surfactant such as a detergent (e.g. , Triton(r)
X-100, Nonidet(r) P-40, sodium dodecyl sulfate,

waole@prizes at e, octyl - gl ucopyr anosi de, bet ai nesPCDUS100€045661

i ke) and/or solute (e.g., urea, guanidine

hydr ochl ori de, guani di ni um i sothi ocyanate, high salt
concentration) system Nunerous cell |lysis buffers are

known and can be appropriately selected as a function

of the nature of the biological sanple and of the

bi onol ecul e(s), biological activities or biological
structures that are desirably recovered, which nmay
ahsoalicohs:dnselmodasremethamd)l)dethlamcﬂel aepi‘@panbl isopropanol,

te pH buff bi h
BRRRBRLor Etana bt cOrGANE | saNEh, Suchmas " difetnylsulfoxide,

d@é@éﬁkﬂﬂés pﬁéﬁdlardmo%rmr ¥t@sodf dtlﬂfé‘i't S@Néﬁt)té@ approprlate ‘

i ol ogi cal sa e an dry storage matrix, but
fcnmtb@elretﬁrulﬁtuaaaateswm dovallsuidythat ds §L(lt;atgle for a desired

UET o s BRog BePobehRS osUEhr At raoPulifipap! pr structural
chasactavdzatiohhef bheeer dnors coonpbneots @fidte sample.

quarternary, tertlar and/ or cog(gfary s ructure, .
degree of SUPDAHTHHN Bs 0 SPGUEP i‘i‘% pobaN e USSsH £ PAY  Include

capagﬁh m&‘ t)bn‘é" of b€, rAbr8Y draganmONdietititids, determining

a bionolecule of interest In the sanple
Extarpn@kewlasabpnélrtganmu&raﬁt@mnckiﬁitecan@otfrr@e@resence of a

ceginic " A aBREd Ot HHINBLS SRR peaiShRESOR of an
ommuheiogaailys definedbigpitopas @f ca(gezmt sl_dﬂraed potigosaccharide
Hoeodhan St ik ek B i cete o o
an® 6 f‘paé%'n‘?nég tef8l Y dltepriihingg 2 I"a‘?d Hétﬁbohtes or

I cal ectron rom a reactive co oun such
ce&aboutesv,xygen apleof exhijakospn e mmpbshed usmg conditions

BHRE: 81 B mBRL ST bGP R iRkt Fhspngnfetevant ar,
IREILRRRGtsXapTd 2bndifiBAs BfitCaln be provided through contacting
the sample with an appropriate aictivity buffer.

A cell lysis buffer may be any composition that is selected
to lyse (i.e., disrupt a boundary membrane of) a cell or organelle,
and many such formulations are known to the art, based on
principles of osmotic shock (e.g., hypotonic shock) and/or disruption
of a cell membrane such as a plasma membrane through the use of a
surfactant such as a detergent (e.g., Triton® X-100, Nonidet® P-40,
sodium dodecyl sulfate, deoxycholate, octyl-glucopyranoside,
betaines, or the like) and/or solute (e.g., urea, guanidine
hydrochloride, guanidinium isothiocyanate, high salt concentration)
system. Numerous cell lysis buffers are known and can be
appropriately selected as a function of the nature of the biological
sample and of the biomolecule(s), biological activities or biclogical
structures that are desirably recovered, which may also in some
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trappi ng agents. Accordingly a wide variety of known
free radical trapping agents are commercially

warariz2be and may be sel ected for inclusion i PCT/ER1086/045661

enbodi nents of the presently disclosed conpositions

and nmet hods. Exanpl es include ascorbate, betacarotene,

vitam n E, |ycopene, tert-nitrosobutane,

al pha- phenyl -tertbutyl nitrone,

5, 5-di et hyl pyrroline-N oxi de, and others, as

described in, e.g., Halliwell and CGutteridge (Free

Radlcals in BIO|O%Y and Medi ci ne, 1989 d arendon
direpts d ingiidechipeerselecsion 6pf \approgrise® pH buffers,

6 K
ey o1 ek Blacrhhc JSRbinliBr el dehOeiaft i,
al . (2001 {Sramplfr%b@enaﬂﬂ‘afkﬂ:)s S?Qdarlxwzgfﬂgmﬁéﬁ El‘(?mctuon of
cer n e odi ne S Ccon
B o CERaTP R A Calum s taTags Baetixy bt dpRYsREiude an
ﬂéﬁ@stﬁa@ﬂﬁo@%\i@bmﬂﬁ’alw@r‘é g‘:' W?ﬁ?\l @%ﬁt%@ﬁ;’é‘i suﬁylﬁcance

i's capabl e of conpl et el
"eQ,‘éﬁ'tVei r‘ioaaﬁaﬂﬁ@mﬁﬁl\ﬂtﬁgcenamlssuehl asugm ﬂntmated sample) at

Ik ti t N REPrGRLLA ont r ol neu
e e SnouiP g PERTbirBRRO S8t oERPRe MatleiEn: aHgriemary,
twtiaryr @ndfay, secbrdavy steoacease N odeqred h@fV\SéR/atlon, surface
%}OCKI na alplé pat rl%gem ffect of a pathogen such as a

Rk i GROTHG - §Y Rydrophabigity prefile, wradtydrogen bond-

a tiQusya h .

RIMPLDBapb Bl | NS tiBmSled P Shteress, in the sample.
Exaoiries iaf wamapke odenatushnts cinmhiidel shaedrepes (e.g., urea,

Wi e art recogni ze suijable
%@%@dg% nghﬁgﬁ%% ﬁg@%? fjgye'ﬂg%ngtc Fdl-ng SOV R dodecyl
suléamﬂ)t, tiigl ! seitr eonBxeoRs abY wﬁéPSa'g'éﬁ'ltgd%rsQ@rH ations of

zide,  Dborate, sodium hypochlorite, hydrogen peroxi CP

E?)Qe'aﬁf%'?a%?lr@mrr?gd%t—@'”%@@ﬂ@mﬁ’@@m or oi socyanur at e,
et hanol , 'FP@éOp@é@4calanEHakH;§ih cs, r#) gl cigges. use, in certain

nucle03|de analogues antivira ounds, “and
imenkss ; mahesinadudet ramy agerite timitedse(tapable of stably

;ﬂ%&.fb%ag 58 tn%p% eodertflrgg of dtlcal electron from a reactive
compound, such as reactive oxygen species (ROS), for example,
superoxide, peroxynitrite or hydroxyl radicals, and potentially other
reactive species, and antioxidants represent exemplary free radical
trapping agents. Accordingly a wide variety of known free radical
trapping agents are commercially available and may be selected for
inclusion in certain embodiments of the presently disclosed
compositions and methods. Examples include ascorbate, beta-
carotene, vitamin E, lycopene, tert-nitrosobutane, alpha-phenyl-tert-
butylnitrone, 5,5-dimethylpy’rroline-N-oxide, and others, as described
in, e.g., Halliwell and Gutteridge (Free Radicals in Biology and
Medicine, 1989 Clarendon Press, Oxford, UK, Chapters 5 and 6);
Vanin (1999 Meth. Enzymol. 301:269); Marshall (2001 Stroke
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particul ar biological sanple of interest. As
el abor at ed upon bel ow, each well of a typical

whe@ogi2éal sanpl e storage device in which thePCT/US2006/045661

presently described dry storage matrix nmay be used
hol ds about 5 m to about 100 m of liquid sanple
material, preferably about 10 ml to about 30 m of
liquid sanple material. Sanple amounts can vary from
about 0.01 ng to about 1000 ng of DNA, RNA, protein,
bl ood, urine, virus, bacteria, cells, tissue, cel
gxtract tissue extract, netabolites, chem cals, or

2htPOdatanaiet abaf%@ﬁoaﬁﬁpb dvevow. |¥353h3%h;gl2|”c80 @&ttal. (2001
%P@;HR@Q ?éjgigffﬁn gﬁdaéiéggﬁ.feg%l The spotted wells may

e provi d a dete ndi cator such as a

col or indi éat onotedt abewees c@itamn i Emdadintents contemplate
Col or change may be achi eved by

@gﬁ;fc %' egcﬁméaltgé)gqn -negyt r@ﬂg\ﬁg @99Hn Hd thed p@@gently disclosed
dwmrpfys.n@nxeéhavvn&h@aﬁw ohﬁgbﬁﬁ]or%) o opﬁ%ﬂt gﬁﬁeﬂs capable

hyl Orange, Congo red, can
Qfewpé%ltﬁllyt ﬁl‘opaptlbﬂy,t b%ubsemngntevtmtt e aampbaner havmg

513 £ Y0 B B BAA B, et
lpwpawm,demp@mh@", rmgmhgpmohklr?@P'pré@eﬁﬁﬂﬁg !&%”Lﬂﬁéractmg,

o] or. after deposition of a sanE0 a bi ol 0gica
&4‘6‘?‘“8 §GCISNG AroOthRrwise b G/lﬂlﬂﬁu anvmamﬂgenlc effect of a

Ao T o 8 B AR Rl oot iap, veast,

nt tenperature or within’ab
Rfidtozeanat iInfeeliqusdagemteoat ang. oY aaicrobiokigical eent that

R PR ThE AR arli oy Blagh OfvaySnihrate animals.
Raﬂsohsonf&mﬁatﬂplvﬁtlbuﬂﬂﬂ rERSvAY@NBIE, v@ige F@é’dé}%z@ suitable

bl?@ ical pHof 6.5 - 8.5, such as Tris buffer
G NW?BF"’(QI’EPQ%l Jfiarchise i @scosdingn ¢ot ridtes present

st Ret i SRR SRR i Bke, soctum
trathiosite, kinpdrogent peroxide The cthersbidigig agents, sodium
dichloroisocyanurate, ethanol, isopropanol, antibiotics, fungicides,
nucleoside analogues, antiviral compounds, and other microbicides;
these or others may be selected according to the properties of the
particular biological sample of interest.

As elaborated upon below, each well of a typical biological
sample storage device in which the presently described dry storage
matrix may be used holds about 5 p! to about 100 Ml of liquid sample
material, preferably about 10 pl to about 30 pul of liquid sample
material. Sample amounts can vary from about 0.01 Mg to about
1000 pg of DNA, RNA, protein, blood, urine, virus, bacteria, cells,
tissue, cell extract, tissue extract, metabolites, chemicals, or other
materials. Sample application is through direct spotting arid can be
automated. The spotted wells may be provided with a detectabie
indicator such as a color indicator that changes color indicating an
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device design is applicable w thout further
nodi fi cations for the storage of biol ogical sanples,

WO p@b0d2ey), for exanple, purified genom c DNA PECDDS2006/045661

bacterial, yeast, human, animals, plants and ot her

sources. Wth additional nodification, such as but not
limted to coating the filters with denaturing agents

for proteases, the dry storage device can be al so used

for bacteria, buccal swabs, biopsy tissue, senen,

urine, blood, proteins and other sanples. Related

enbodi ments are directed to kits that conprise the

ereupigd avelanplCelert sthangeeray be debimvearkdyheadding a color

20RB8, o5 of PRGntfiec P ndl e, Bk i 82k Wilamty Brbks Thymol
Bhu ude Bromecressle, Greerdlr umMmektaper , Orabigest . Congo  red,
éarton, carr handl e, rack, tray, pan, tank,

) .50
FORIRHIOTOPbENS! Faiudi gleRosiked | vkl of B cistaspbsequent to
R esaipibabhst&98t abpek ﬁfbs%ét'i ﬁﬁ@%edﬁi%( 'Fﬁ%rt?%lga before or

i ncl ude one or noré solv or ers as des
aBesi depasitionvef tsampe anatediad imtp the osetlai A pH-dependent

' i ncl ud actjvity buffer. The Biol Qgical .
GRS LR T BBRG it Lot e oBi, §8b53hkion of o
seviple With @ 8usiodpracpH offeieorses itd BPéé”ﬁ'ia‘%Fi% Within the
conprised of a sanple plate and a |id. The di nensions

BE!: he SRQYTEFe RIS cdrrayithint adaubdutto aboub 2Bominutes at
[ j 2 .
A e etk RRHTH, aBotiod 180 BP0 minutes at

I ength, and t 0 abo .
eesfetedbtemperatater apdlAleaincbehastrieved ghrogghakowydration of

t bput 15 ale of about. 100 mm t o_about )
IR e Bl U S astnt At o stk 89 Hmes- 105R R e-hydration

© | § r¢ FoP’ i
oty s s b A g rov

wlagifsilePtle 95sFiSwel 85, BHEh sSolaige budfe e ThissEXFA buffer
ﬁ;@d; L?gnﬁj}:grga bﬂ%ﬁ?%gﬁq%@%ﬂgﬁ:&rﬁgg poHSe ('?gc?,e MOPS/sodium
acetate/EDTA buffer (MOPS), sodium acetate buffer, or another
buffer as described herein and known in the art. The dry storage
device design is applicable without further modifications for the
storage of biological samples, including, for example, purified

genomic DNA from bacterial, yeast, human, animals, plants and other

- sources. With additional modification, such as but not limited to

coating the filters with denaturing agents for proteases, the dry
storage device can be also used for bacteria, buccal swabs, biopsy
tissue, semen, urine, blood, proteins and other samples.

Related embodiments are directed to kits that. comprise
the biological sample storage device as described herein, along with
one or more ancillary reagents that may be selected for desired uses.
Optionally the kit may also include a box, case, jar, drum, drawer,
cabinet, carton, carrier, handle, rack, tray, pan, tank, bag, envelope,
sleeve, housing or the like, such as any other suitable container.
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and can be made in one piece or in nultiple pieces. In
preferred enbodi nents and as descri bed herein, the

whe@ogi2éal sanpl e storage device is confi gur eBCT/O82006@45661

in a systemfor processing sanple data that conprises

a radio frequency interface between the storage device

and a conputer-inplenented systemfor receiving,

storing and/or transmtting data. The data nay pertain

to the storage device and/or to the one or nore

bi ol ogi cal sanpl es contained therein. According to

certain rel ated enbodi nents, therefore, the biological
é@ﬁﬂﬂ%’%t@ﬁ@@ﬂt&em@% ineindeseneadr| puyte sodvents or buffers as

HESEHBRED BEPRFTRRE,, RREMGE, Bentr offic BTy i certain

genbodirpetsintydd@mbttivRy baffe, i nterior or
exterior surface of the storage device. Additionally

or alternatlvely, the storage device may be barcode
: Idément ain one or nore
' asaol e mar ker pens,

and/ or rray Td'm |bmol=.dg|§zal sahwzle storager det/ecda (cstdlragg device”) of
astic material of_the sa | at e

t | Th
P8 ket iy i B8h  FaMiSed D sATINE labearndes’lid. The

Resferisiohadfl t’he%t@réa ehééhdeeﬁhéﬁaéé PO ALRRYD mm to about
1000C. The sa e cont ai ns hol di ng areas or

#&l MMy inh h@l an.t @quut &{htming mealé@ub@oaomm iip length, and

t | I
BPORE 88} il 1B abollt IHFfim I WREH: SrPrefShall (e storage
denidee ﬁas;lta tmﬁlgl’@b_{_habbund.’sin?h 7)) ablolnld LB ahﬂnefaOIength of
an er _shape e es of the we can be o
E? y?’ﬁbamm:&' i QP“&rlng mshQBB aTH‘@dE'?Jn‘Pfgla ut 60 mm to
¥wBbut €80 PRNAS ML atora¥R! Helfde %é"rﬂ%@lea%ta%f colorful

many as several thousand. "Most preferably there ar
BRbRTaEY lepeatsnd 8w ikolds dsocaasy ias t965 aeaﬂm d536 or more

3o, IBECRMIN 1 Lach bR BByt oo IoR By seaing

HdmplEhelstbeadesdevies rhayebeThtamefactuked by injection molding
and can be made in one piece or in multiple pieces.

In preferred embodiments and as described herein, the
biological sample storage device is configured for use in a system for
processing sample data that comprises a radio frequency interface
between the storage device and a computer-implemented system for
receiving, storing and/or transmitting data. The data may pertain to
the storage device and/or to the one or more biological samples
contained therein. According to certain related embodiments,
therefore, the biolo'gical sample storage device comprises at least one
radio frequency transponder device as described herein, which may
be an integral component of the storage device and/or may be
affixed to an interior or exterior surface of the storage device.
Additionally or alternatively, the storage device may be barcode
labeled, and/or may optionally contain one or more fieids for coding
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arranged on the plates in rows. For the plates with 96
wells one row contains 8 wells. A unique aspect is

w0 b@tv/0t$283 sanpl e pl ate can be a tray that accepCBHUS2006/045661

nunber of individual sanple slides having a varied

plurality of wells. Each slide fits into the tray and

allows for the storage of a varied nunber of wells in

a single plate. The | ower surface of the wells is

thin, preferably with a thickness of about 1/10 of a

mmto about 2mm | t is contenplated that the present
invention wll be of major value in high throughput
sisirgnhay-erasable mack@rrmemstemmg oray copionaljyoinclude an

IR ApPogdloming HTRsEE materl & the.somple plate

mavabérabogtoﬂpm of arhlneStcf be@\@tt i enaPnpreRdTranBmits heat
appar at us and resent i nventi on ar e

t hod
ﬂ%%ﬁaé'ftb\(’eaaﬁfe'ﬁd‘b@@t rSS%&aaﬁatnaao PG ve high

th hput |

amrjoagvgul ﬁj‘%l% appﬁl%ggt gghg?c"hl gﬂ roayranégr QF%gﬂs with a

rﬁoatmanewhatals gpreferkvlyl opundt iprsiapesbut cam also be square,
odi ment of .t hei n\£ ntlon t he

|
rEtn SR DBOMGNoF (b ApGLNeEr SaapRy  Tiiediodhem portion of

Reanfisveih e HE,f esnrbal, Q?hﬁHPFHalrcﬁgHbéhdt Vi@shape or of any
di mensi onal array, ‘such as a 1536- or 384-wel

PSheRi graper o'ﬁbﬁp@dggsr@féhhagweﬂs ¢an rhe ofscylmedgf:ahecomcal or

%ﬁfe?rs"i"ntél e a”ﬁg&:%ﬁnb%raé’f W’éﬁ‘%’ & atagslo?%faf e?\ﬁgll per sample

exa {t an autonate
plate dind) d rhagly abr segbrait ttsousandng Moboprefetsblef there are

abiaulk 566 boREr b cyelisiaseeed dn s ampiempfate. The sample

WBIld ebhehiseABeCspiit | Wﬂrbu?%nbf qr 4 hanesu Isofhat can be fit
each step of the process can automati cally alter

im® 1| ﬁgarp@a@dju gamrhler Rlpsas daseribed eheeeul t§'he wells are
DRk 0% BIES b7 R0y L TR B R ¥is one ro
agetbmsaBewaIRN i dRdiigue aspect is that the sample plate can be a
tray that accepts a number of individual sample slides having a
varied plurality of wells. Each slide fits into the tray and allows for
the storage of a varied number of wells in a single plate. The lower
surface of the wells is thin, preferably with a thickness of about 1/10
of a mm to about 2mm.

It is contemplated that the present invention will be of
major value in high throughput screening; /.e., in automated testing
or screening of a large number of biological samples. It has
particular value, for example, in scréening synthetic or natural
product libraries for active compounds. The apparatus and methods
of the present invention are therefore amenable to automated, cost-
effective high throughput biological sample testing or drug screening
and have immediate application in a broad range of pharmaceutical
drug development programs. In a preferred embodiment of the
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“libraries" or collections of conpounds, conpositions
or nol ecul es. Such nol ecul es typically include

wepot2ds known in the art as "snmall nol ecul eBCT/ARINNG6/045661

havi ng nol ecul ar wei ghts | ess than 105 dal t ons,

preferably | ess than 104 daltons and still nore

preferably |l ess than 103 daltons. Candi date agents

further nmay be provided as nmenbers of a conbinatori al

library, which preferably includes synthetic agents

prepared according to a plurality of predeterm ned

chem cal reactions perforned in a plurality of

ireaarttion, vdss elvells ware horggnizedpinvadadglasthddghpaot ascreening

torage deyi ce_accordin t present, di scl osure. For
AP e sUeth {Bae St aPrivRY cBlftat i TRaY U pPLBSF edegular two
armkepsicNaPReTay, B Hs P! 1938base I§P1Wefi format. For high
recorded random m x net hodol ogi es and recor ded

theaiighput sareening theusrmabitispéraniafore ginafarably amenable to

SBSHAAL LS AHREC 8 HBAAL! sl on automatec

appdratusis. forhe usesulddardimgducd s higtpr i Hercughputr yscreening
ta‘gg an be screened foll owed by iterative selection

el %@»mﬁe $305r§b%der%§¢n§ulewe&t'cw sifntyedec the control of a
Py il i  de g.. A
SO O o PR R818LD, The controller car
confiosiau byl gnamito milye i nesultse of e@dhstep wifethaaprocess, and can

j r e ee . PCT. 94/.08542. EP 0774464,
FLESHiRTCRY, Suflrl € 1859y R3AIENS, IRereiborisa {6 thiggresutts.
havi ng or dmaggigab¥j ldnd Nnt Bertaiih preferrdPr@Fitsdinidnts such as

dj verse assortnent of such |ibraries may be prepared

coidt AreygbpuifiTudhsereeBltduradidategagestague provided as
Qﬁyﬂ&‘?és’a%dd%@Ib‘cgﬁﬁé“?ffegamﬁl%%, t&ﬁ%?%éi‘ﬁbﬂg oF molecules.
I n o the pre ent

devi ces and net hods accor
guebl ovoteculesr tgrnaplye, inchnder sconfpaunddr knpwaf iresthe art as

RS SRl SR BN ARURGRlAY el ess ehan 10°
daftome), eppéfiradty dessCenbAr 109edattohd gy tdHiPUsHre preferably
Isecslrsei?l'?elarrn1 9185 rdae%itoar?s.pr((:)g:wg?c(ijatgegelen'ts further be provided as
gents fu may pro
members of a combinatorial library, which preferably includes
synthetic agents prepared according to a plurality of predetermined
chemical reactions performed in a plurality of reaction vessels, which
may be provided as wells in a storage device according to the present
disclosure. For example, various starting compounds may be
prepared employing one or more of solid-phase synthesis, recorded
random mix methodologies and recorded reaction split techniques
that permit a given constituent to traceably undergo a plurality of
permutations and/or combinations of reaction conditions. The
resulting products comprise a library that can be screened followed
by iterative selection and synthesis p.rocedures, such as a synthetic
combinatorial library of peptides (see e.g., PCT/US91/08694 and
PCT/US91/04666) or other compositions that may include small
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The wells may accommopdate a bi ol ogi cal sanple or a
bi ol ogical material in the formof either |iquid or

waeleao7/08263 i al or both. Solid matrix material, BUIOSAS6/045661

but not limted to sponge-like material, silica,

silica powder, silica filter paper, absorbent powder,

or filter paper or other matrix materials as described

herein can be added to the wells and will allow the

i ntroduction of biological materials, according to
non-limting theory, by absorption, adsorption,

specific or non-specific binding or other nmechani sm of
ealechiesit asi npradided t hesein nyskei ng.d.or RETHANSOM /08542, EP

O S5 S B8 T8 T UES: 8 8T e Ut Bet5 )629).  Those
hadirapheedmaand/ ekilthym othé | iagt i Rbiar %pn‘é@at@y@hﬁﬁe% diverse

bond fornmati on electrostatic interactions, and t
PFRRIMABE 1t | RURRE clibrariaay m@Y ntheyr Arepared haccordlng to

S
SOUBIEN S BEOGESGAL 14ee 3DHEa8 eI lys lescripgd nerer
ahd/ﬂelﬂestedr usm@rdemtcesdaneld metfmodtleamﬁMcHngr torthe present
concomi or subseq hgo |ntroduct| on of

SR T exBhinle, Toshibe RRNbOTEGSE GRMPEUNds can
Eféeaﬁlrmr%tél*&:l Vﬁi |5 Wah?ysbf atbﬂ%gfhral ”§¥rrﬁﬂ%%a'lﬁ‘ each of a

protrudi ng ed Protrudi ng edges nay I n cer
Bhﬁtféch‘tYre sW {Sau iR teheSAMME] §|tome|saemeufort mse as a high

Rt B Che ity el RSBV I PBER G, car' Shape

of the wel FFSheMwells smay | aoo@mm@drartethetﬁurd@el ofample or a
erse oni cal .shape wi | retain

he bhott
Do d R Hhaeriel insis Kimeof Ariparulini: PirY FRIFE or both.
§bﬁd|mﬁtﬁﬁdnb@teﬂ4lélh%”ucﬁ'i ak t9ut F\%\\‘ﬁnﬂﬁﬁ ér‘ﬁ—%fe material,

fit into the wells'of the bottom sa ate
gifiga: hellisanpowgent silitaofiter tpaper, hednsagﬂrbemuhgpbwdexf or filter

SBeE P bEndl eSS o L B B L DB acced to
t;f'L&e wellst arey eiilihatiove pheckstratuectibri hef PBIJIBRI&N Phaterials,
accordlng to non-limiting theory, by absorption, adsorption, specific
or non-specific binding or other mechanism of attachment, including
those involving formation of non-covalent and/or covalent chemical
bonds and or intermolecular associative interactions such as
hydrophobic and/or hydrophilic interactions, hydrogen bond
formation, electrostatic interactions, and the like. The matrix
material may be integrated in the production process of the sample
plate unit, or attached through adhesive interactions or wedged into
the wells, or later introduced into the wells prior to, concomitant
with, or subsequent to introduction of one or more biological samples
into one or more wells. The rim of the wells may be straight or may
contain protruding edges. Protruding edges may in certain
embodiments retain the material matrix within the wells with or
without adhesive interactions. Liquid storage may be achieved
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sanple plate and lid or around each single well. The
joint may be attached to the sanple plate or to the

wo 2@7/0P26s erably, the joint is located in a riPgT/082006/045661

glued to the lid using an adhesive material. An

airtight fit may be achieved by inserting the

protrusions fromthe Iid as a precision seal into the

sanple plate wells. The sanple plate may be connected

to the lid through a hinge system |ocated on one of

the sides of the storage unit, but it may al so be

| ocated on the two opposite sides. The hinge connects
threughorevetse aomniadl shapehef deniwegliainithl assmplbfopening on

theadirRapr e bolRErCRE Ry eseoPlifRl Yiapy it retain
tHetiRjuicNRaLIePETS 9RslI©M i SpARproeRfashiorthe hi nge or

hi nges allow for renpoval of the lid fromthe sanpl -
pl ate. Thelkedidnaayrbe githernfiasor H@V%Hﬁ%’ua'gg%eth@ﬁ fit into

i . Lol .
chECYSPRRE L AR, Sartbl BRGRL TREOIS Spah Sample plate
cesmetitheadtiegwmh ahtugofighobt the samplef platad cyndgthe lid, or
the Hd onto_the plate may al so be enpl oyed accggdi X
WBV&Q%EP%H‘BB’&‘Q&Hthé&ﬁ¥EI’}BP& e alco %?e‘ﬁ' 6}} ogfhgggnpressmle
rREESEE]. OfEjeRit May ReENEH Be. pREdarbuntt iHw perimeter of the
exanpl es, snaps, seals, adhesves, hooks-and-1 00

. ! PS, ..
sanpielinigte | ardrkd ok arensidi€adhy ginglscsrglbal The Joint may be
S 0 i C r clias h e
e o W0l PRl B S Piprdsbl e doint i
Ibcaterd inha khgr egegluad to Hine lidnupired ean edlledivei material. An

SRR B Mo Rt R e o the
dds [?r‘é”ﬂ?éi%rpbééﬁirﬂﬁﬂtﬁé%a‘?ﬁpté‘hﬁléﬁém%.dew ce. The

magneti c attraction between the sanple plate and |lid

i s strong Eheugampleaplad® may thgieonnegteds te Hie lid through a
895 AeRibedobn Sng 14 ghe, A HETLiBe Bhir, but i
magnaldte be todstarporedhe Thwo nmgpeosite sidesur dhm@shihge connects
tuhséegwgoug}ttsaggdoéng\svs the opening and closing of the storage unit.
The device may be produced out of plastic material, whereas the type
of plastic can be determined dependent on its application. The hinge
or hinges allow for removal of the lid from the sample plate.

The closure of the lid and the sample plate for the long-
term storage of biological material may in certain preferred
embodiments be achieved through magnetic adhesion, although
other means for closing the lid onto the plate may also be employed
according to other embodiments contemplated according to the
present disclosure, including, as non-limiting examples, $naps, seals,
adhesives, hooks-and-loops, threading closures, solenoids,
frustroconical closures, bayonets, pinch closures, clasps, and the like,
or other closure means. The sample plate and the lid of the storage

unit thus, in preferred embodiment, contain magnets that may be in
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devices to the storage unit that allows the processing
of biological material prior to deposition into the

waet@ragesunit. The magnetic attraction of the BCDUSHYO6/045661

unit may be used to attach the storage device to

addi ti onal devices below the unit. The magnetismis

t he connecting nechani smof the basic unit to other

devi ces or units. The storage device preferably

conprises at |l east one identification and data storage.

tag such as a radio frequency transponder device or

"RF tag", for use as part of a radio frequency

thenfonit af i magneticaskeebt oreienthd dobbdgrmall sagriets located

LA oS e T 8 e S Fhe magnenc
bogbesiomnbetwadi thelddmpdé Jietd 3G Wdt@l Etr‘b’nggzm% to allow

storage device. The storage device may al so,
the cdgbhisealnbbdine steragenpleateebutsnat sectgongi 8a to prevent

S Life . S for. in ce, be
88ck oot Diedlng, S Bviihbe o Herorfing B salfipls plate when
tinel lickis epermed.o THe magpetiotRisurel mdy ®@lused to attach other
agg{l [ ca|t]1_| thof arprl ntin roceﬁs. Optionally, at B )

%18 Ehesiragee Wilkpginatopdowsdihen precassiia efebiological
AdrRAad pRlore g BebABont ﬁnﬁé‘rflféestomgé I hi®f 'fRe magnetic
storage device nay have an area for witten notes and
abirAckos of the kiorage wunddonayobe tisedufpeattact diwe storage

[ dupl i cati the,. .
fev I tor dapiffoRal dtEs TulRli o 4By Tiie, Magheism is the
tbenestiggemettdnisng A B dhsidenht 6b ethed deWes & units.
and for thg_I associ ation of the sanple plate and the

lid. il ti JNE RETage Hryise mirfemRIYbAapariegssiatedeast one
BN CNIER 5@ C\HdthY %95@@' S¢q ngﬁéﬁe ég‘ea"fralt%:ggs?requency

i dentification/datastorage deviCces becones detac
ranspander deviceviae BT teglgbfar uSkeadgpardt of ageadio frequency

gﬁ@gﬂgﬁi%oriﬂ%gﬁ%%\g Cgegvegepme t??ed' %cﬁ%gfigarl V\gmple storage
device and.the computer-implemented systems described herein.
Certain embodiments contemplate inclusion of a plurality of RF tags
within or on the storage device. The storage device may also,
according to certain embodiments, comprise visual recognition parts.
The different wells may, for instance, be numbered and marked
through the engraving of numbers and letters onto the 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 lid of the storage device may have an area for
written notes and comments of any kind. In addition, the upper
surface of the lid may also have a barcode, duplicating the barcode of
the sample plate. Dual bafcoding allows for the unique identification
of the biological material and for the association of the sample plate
and the lid. Multiple RF tags and/or multiple barcoding sites may
provide a security mechanism in case one of these identification/data
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sanpl es through one or nore changes to the well
desi gn. Crosscontam nation across wells through

wa piozloaggss whi | e openi ng and cl osi ng of the wel PET/1S2006/045661

avoi ded by a design that provides a small opening on
the top part of the well while retaining the liquid in
the well through surface tension. The small opening on
the top part of the well may be provided through a
reverse cone design or through plastic flaps
protruding fromthe top of the well into the open
space reduci ng the overall opening of each well. The
skorager adevites cédécomesuf aigtachedyy idgreagech or otherwise
nol di nd can be nmade in one piece or in two pieces
Bpﬁ?ngbﬁ% the storage device. The wet storage device
W t hst ands tenperatures ranging fromabout -80 0Cto
about 1000C. Strip N%II Modul e All devices and

' in this invention nmay be used
in astrip I t r
strips. The s FF%P& dé%'éul € rfé% Vﬂ]omgggef% Ws‘élérﬁtlorrage of
bampl@ﬁrmugﬁ oz bhamsrercigmgley toethd well Uemagmhe(:ross-

storage smal | er sanpl nunbers hhan tge 96 we
EPB&%;%UHP SEEEESTTENE g'é%‘?lg‘.ﬂl AR'BAEC W "%?B@Hf%ta"d closing
ef tlﬁr@' Wellk'isPsvdigied bl',” & &%ﬁgnmrﬁétf BF&YidEses %‘r@bﬂ &Féning on

elither contain 1 4 or strips can
e domepart of thei wet!ia\e/@n@l mt@l@iﬁméhEtlmw@ghﬂ tlagnwell dhrough
H%r CE rg or through clips present at the end of
% € height of one strip, including the

thl ckness ofh¢ kenahpanialgeoni thetop!pdit of tiegubel may be
basi ¢ §orgé4e unit, so that the lid of the unit allows

PEOV va DFEVRESASANG CPROPQISIOUGR AlREtiGHiaPS
BrOEM RGO e ORI RIEIL I e hor? sPARY tediicing the

ovecallleperingbé estahr wgadl da'\ha:wetastfanaga dewice immmanufactured
Brye%?gf:ﬁopll %oqd'rjr'lng' tané‘ anabgIr made fnz%ne piece or in two pieces
similar to the storage device. The wet storage device withstands
temperatures ranging from about -80°C to about 100°C.

Strip Well Module

All devices and applications described in this invention
may be used in a strip well format with either 1, 4 or 8 well strips.
The strip well module has the same or similar basic footprint as the
storage device. It allows the storage of smaller sample numbers
than the 96 well plate unit. The modular design allows the
attachment of well strips to a thin base platform. One strip can
either contain 1, 4 or 8 wells. The strips can be attached to a thin
base-plate either 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.
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air system Al units are of equal dinension,
equi valent to a standard 96-well, 384-well or

was®3/0wes3 bi ol ogi cal sanple plate. The di mensPOIESWNG6/045661

the pressure device are about 2 nmto about 25 mmin
hei ght, 80 mmto 200 nmin |length, and about 60 mMmto
about 150 mmin wdth. Preferably, the pressure device
has a hei ght of about 3 mmto about 20 mMmm a |ength of
about 100 mm to about 140 mm and a w dth of about 60
mmto about 100 mm but can al so have small er

di nensi ons to accommodate small sanpl e nunbers, or

Fhel PeessiampDevdgat ens. AII nodul es may vary in
he size of the sanple stora

di nensi onngﬁg? dant on
devico di neilis SRESSHER HRVICRO NG ATesSEnkanvertian ko comprised
@5 seraf roBlds PRhIGRMRERICRY Bhée ﬁ@/l@ﬁmy@éséﬁb@%@ample

of thousands. Mbst preferably 96
§\E(U\ﬁgfédewlcﬁhé fél&ep Laitp atm’e&swprmwemu anoiug Irpressu rized

b Tetsooall §ABELoR shAl dinedp sl i Eyatenf #Bte Standard

o6euEll, 0384 -wékllaod 1% 36l Hielo dcﬂaal bani;bke piite.t rae

atanda[d sanpl e device described in this invention.

HOSHSIQRA QS e PressYrensleyier@rer abakbrd mmpragthout 25 mm
Wh@gﬁt SP I‘?ﬁ‘h & 200Bh#Nn & | gdP n@h?‘%ﬂ)&gﬁéﬁ nli’t?ffb about

The body pressure deV|ce ar ule
ﬂrﬁ@emm lmj\/\edth\orPrrafledabb/ dtherpcassere deviiog has a helght of

eBBEke 8L 182580 200y 2 Ihatinar AR Y S b e about

A0 o, Gidiga dedts @F Secat Eeehieteiabdin !traanmmc but can also
An additional clasp may be ovided to aid in

orces r
&Ptfﬁsm?dt%dﬁnenﬁm%u@@mmﬁgo@p& srak sarpele inurepers, or
of |
g@éplg ypro ["ene %?yle@%g éH ?@éb’g\é agrércf}}a'}érlgggn
deped\dm‘ttrw ther sizd of the samplefstoady g, devieti dinension,

B AR B4 B B 22l B e e

ahbt&s rHahly 88%ehBf thousands. Most preferably 96 or 384 wells
may be provided in the sample plate and processed through each of
the pressure plate units. The number of sample wells of each
pressure device can also be split into groups of 1, 4 and 8 wells that
can be fit into the standard sample device described in this invention.
The pressure device is made out of colorful plastic material or out of,
metal or of combinations of both. The body of the pressure device
and its modules is made by injection molding or machine tooling or a
combination of both.

The filter unit may be attached to the pressure device
and the sample storage device and any other devices described
herein by nﬁagnetic forces. An additional clasp may be provided to
aid in withstanding air pressure during operation. The filter unit may
be made out of colorful solid material such as polypropylene, acrylic,
and contains paper or a solid matrix for filtration. Preferably, the
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appropriate nunber of holes/slots that fit over a
sanpl e storage device and holds 96, 384, 1536 or nore
wa aplogs2deposit hol es. Each filter unit has itBCDWe2006/045661
tight sealing lid. The rimof the holes can be either
straight or can contain protrudi ng edges. Protruding
edges can retain the matrix material within the holes
with or wthout adhesive interactions. Each hole
within the filter unit may contain matrix materi al s,
such as but not Iimted to sponge-like material,
silica, absorbent powder, and filter paper for the .
filtidrt walt oas &f thicknesiscafl abauéririmn, tasabbuisl pmimr@eépending

limted to bl ood, bacteria,. i C..DNA, . it i al

opnihe R reinoed RICTEEBRA: s Biths vk R @

a?g?b?r e ALRSHEF Bf HoleBpsbes that Fieover rd sempleystorage
ected to support biological sanple processi

ng, for ‘
devioplandyoldy B, BBAUstIZIS IBnMBE ﬁ@mwlensi@apﬁ%mol&%e Each

lereBhf.Bop dhachilh tafsedina i BB rirr et L8 haRedh be
eStH7Er Stratght ovi ga cosrainmppobasdisigngdgeisooBrotruding edges can

rocessi ng, protein rifjcatjon and cell sorting.. Th .
rRtain thenmatt i marepialeviEhimehe; noles Wity o wvithgtt adfiesive
; ' f th I | at it,
B P bugh adhesi ve | ntor achi ons or wedged i nt o
t he hol es. Eanl meler witdindhe fHesavel mayhgostamyenakrix
t echnol o necessa .0 ey Sl t ' . -
EPRRRLS % O SESB0 AU Rl BELARE Hapig. snca
ot ;bbt:/.lbolmi, cal':ﬂd ffiém*lb@per\(/f\?rrth@(ﬁgpbﬁonmg gggbgical

rot ocol s, ecul ar Biola e on -
MMRSSHAIS i SUGRES PHE DGR tBebﬁq@F%%&Erfsév 5endhic DNA,
r@wgcl?\%q‘\ a%b‘?\?A,‘ PER gg?ehE@g abfidd DNA, proteins, RNA,

rgeselective,” i on ectiVe, group selective (e.qg.,
@tensyr miaebabsyor fonernicaisl i Thesnatriges dpaybbe, selected to

8 SRl o BT S LB by Uiy e
illustration and not limitation, one or more of DNA purification, PCR
amplification, sample size fractionation (e.g., on the basis of
molecular size or cell size), serum processing, blood processing,
protein purification and cell sorting. The matrix materials may be
either integrated in the production process of the sample plate unit,
or attached through adhesive interactions or wedged into the holes.
The matrices are prepared using standard technology necessary to
make size fractionation filters, or treated material to degrade or
retain unwanted biological fractions (for example, Current Protocols,
Molecular Biology, Wiley and Sons, 2003). The matrix materials may
also be treated with antibodies, lectins, or other affinity, charge-
selective, ion selective, group selective (e.g., amino or ¢carboxy!
functionalities), hydrophobic, hydrophilic or other seiectivity
molecules or the like to retain fractions of the sample material,
and/or with small chemical entities conferring desired biological or
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and/or with small chem cal entities conferring desired
bi ol ogi cal orchem cal functions or functionalities

W@ s@e/07268 exanpl e, Current Protocols in Ml ecBPCHIS2006/045661

Bi ol ogy, John WIley and Sons, 2003; Scopes, R K,
Protein Purification: Principles and Practice, 1987,
Springer- Verlag, NY; Wir, D.M, Handbook of

Experi nental | munol ogy, 1986, Bl ackwell Scientific,
Boston; and Hermanson, G T. et al., Immobilized
Affinity Ligand Techni ques, 1992, Academ c Press,

.Inc., California). The matrix materials may be

@tﬁ@mucat AdhttiopsesefviectitfahtiesqWeea! foreéeamlebCurrent
g ulati on of buffer_ conditions and by nmodi fication of

cods indipiecrdar Biokegy, Jehs Wﬂleyegngdﬁpnén 2003; Scopes,
8
’?sr R rdtetin Buuneduoh: PROCIIES did Hracttel JacH ShPinger-
WVerag, MY ; Eﬁleim@ MC;eHlanIafbﬁaj?pf ENﬂ@ryn‘aevatﬁdtmmLénoltogy,
.= E . LT rom, ghout ou
£885. 1B ISk i B B Hithne s G T B
BPoHbbAiZed A rhityNdeah @ reidth nk@besim 92 DNAadBMic Press, Inc.,

rotein, blood, urine, virus, bacterla cells, tissue,

alifomig) acthetmattix satesals rnaValb@|n>rteé§eat¢féﬁporare§erve the
|
Bloi8bRel RlkEhiat Y, reBIRo AR bifE: YoditidHP4AR by

mcmhélcamdn emnjhermlulrafqbdmaﬁes estﬁalbcblmzeﬂ'seomjegrﬁddtmn reagents
ter unit an rces thr t . .
PRI, Samprapk <bpfy iI€S R eht MoSorgisucleic Acid

Qﬁb@ﬁ\fstrp eP?é‘feﬁn@&e*?ﬁeﬁﬂBiéc‘%ﬂaf'rEﬂm W@%‘ﬂuBlcﬂ@gy Wiley and

| abor at OI‘ alr ystem or a pressurized alr cani st
Jpaspr. }-e E;mh hodg ayapridess fr@mrmbodtxéeut be @lgut 1000

408 BSERGHE 5ol SRR B 2 Bef b LS. o or

DNA tosdbout 1Q0G g gEIDNALRNA, ptb@eum,mlbbm urine, virus,

stallo aphy devic t he di agnosti c devi ce, and t he
ge ?Gﬁf%f:f%' ebtsspe, el BrEAGH &%ﬁua extraGt, ek bolitrs

@héhmealsescrceeﬁéﬁtmﬁe%ﬂﬂ)s.geda%ﬁpi@ bRt igkRroddR direct

air intake is attac
spotting and can be automated.

The pressure plate unit applies air pressure from the top
to the filter unit holes and forces the sample through the matrices
into the well of the storage device located below. Pressure may be
applied from a pressurized laboratory air system or a pressurized air
canister. The pressure unit may be applied to introduce through top
pressure the reagents into the wells of the sample storage device,
the PCR device, the sequencing device, the restriction analysis
device, the protein crystallography device, the diagnostic device, and
the strip well device. The pressure plate unit is provided with holes
connecting all holes to an air intake. The air intake is attached to a
valve that has an air-tight seal connecting the pressure plate unit to
a pressurized air source. The pressure unit attaches to an air source
by turning and securing the valve. The valve can also be attached to
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val ve that has an air-tight seal connecting the
pressure plate unit to a pressurized air source. The

WEe@SAUE263 unit attaches to an air source by tup@i/ng20a61045661

securing the valve. The valve can al so be attached toa
pressure gauge indicating the required pressure for

each specific filter unit. Al nodules for the

pressure device described herein are preferably

airtight to attain a seal that w thstands the pressure
required to force the sanple through the filter system
into the storage wells. Each nodule nay be flat or
apregeurer gaiugedndicatingt thex aeq Uirednpoessiereafipoieaichgspecific
gﬁgule” An airtight fit is created by use of a joint

€5 Wilkhi on of conpressible material. The joint may

ei ther be El’llfiﬁ?@déféyrtfr the ﬁJ%fsisﬁl?é%%\%_eeé‘éé‘cHBéH [%rein are

around each single well. Preferably the joint is
poetaradly midighintocattain iaxedat thathwithstandsgharpressure

PERER e ThES Pae S Big thPBhabutnd Hird! s 28R Rio the
steeige welkralEddh medela'mdy ide MiaklobRakt gedtedsichs that fit
The attachnent of all nodul es, incl udi

bel ow. m S, ding a
gxastyriotodhe agieiningr maduleananaktighigit ipereated by use of
e | . ) hosi _
TRt B PRI i, ol ST it R “Ph g md T either be
ptaagd boblod, thenpaymeateeofatachuniteamarasndesaah biawgle well.

i n). h, unit _contai hs magnets either in.the.form
BFEf i Ptk s TEFo R T PR nbs e Uhdhicid Usth an
dbbeshgnenatedbl.r 201 aPitidiet HEeRagAsE dbHibves BYriABarting the
enough to allow the tight seal for the processing of
Bretrégiens fremerash BRItoas GopaREsiN ise! iRt theeunit it will be

f r other device. The magnetic

gt&{&aég%r?gr:}(? b?ﬁlsrﬁe three independent nodul es (pressure
unit, filtheasattachhesttoofagh medudes, imglulddnd w pihessure unit,

BiTikef Lk pbf 3 Storan® dePindd RisTReagl phEIgYRLLnTough
FRsthE6c adhesion (but may alternatively, in these and other device
embodiments which follow, employ other closure means as described
herein). Each unit contains magnets either in the form of a magnetic
sheet or in the form of small magnets. The magnetic attraction
between each unit is strong enough to allow the tight seal for the
processing of biological material prior to deposition into the sample
storage or other device. The magnetic attachment of thé three
independent modules (pressure unit, filter unit and storage device)
may be further secured by clasps. The clasps may be made of metal
or plastic material that is formed to wedge the three modules
together and to reinforce the magnetic attachment mechanism. The
clasp preferably has dimensions smaller than the sides of the
filcration unit. The clasps may be attached through the application of
outside pressure that opens the clasp, or the clasps may be designed
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together and to reinforce the nmagnetic attachnent
mechani sm The cl asp preferably has dinensions snaller

wo b@/ot$283 si des of the filtration unit. The clpSpPESIA§045661

be attached through the application of outside

pressure that opens the clasp, or the clasps may be

desi gnedto slide over the outside of the filter

nodul e. Two or nore clasps may be utilized to secure

the filter unit. Each nodul e has visual recognition

parts. The different wells may nunbered and marked

t hrough the engraving of nunbers and letters onto the
targlide pivardha oubsidegof ahelfilter noodafe.a Twordr Agore clasps

. . Portabl PCR ice Th I | at b
bRk e Eh S e Ot UNERCR devi ce) ¢t ough
magneti c f E£&as moRGIE HE €Lsgla;ltr‘éc®§q1ifi6ﬁ BQstdeﬂ*gh%Zg{fferent

contain magnets either Int orm of a nmagnetic
yrelissmag funbaredsaad maiiest thitaugh éhei esgdavielg ofi@umbers

S0P 2 s FBRAGR LA ATGREALBAE0S of o printng

precessnt and tight attachnment of the sanple plate to
the PCR device. The PCR device contains a tenperature
platformwith the footprint of the storage device. The

PoR-&ISI PERPDRALSSES tenmperatures in the range from
about 4C 10 about 1000C. The PCR device contains a

conput er corp@isampteplateamay e agrerhad tba thepera@tling

[ rotocal s that, contain nmultiple_tenperatures
B LBBRERBLRED, f'aliin goRefictonces. nihe BrabIe Sidte and the
PR eleafite eoritanyehayhelts @théanyeherid 6t ® Mmaghetic sheet or
and that accommodate the requirenents for standard and

Hythefarm efemah Magnetvlocadad inside qfi the spanplecplate. The
PhasaeicTad SERERN0RIy 1 B98RpISRIHEC Ao PR device
pHows forexbehtpddcement and tight attachment of the sample plate
to the PCR device.

The PCR device contains a temperature platform with the
footprint of the storage device. The PCR device produces
temperatures in the range from about 4°C to about 100°C. The PCR

device contains a computer component that can be programmed for

repeated 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
requirements for standard and hot-start PCR ampilification conditions
(for example, Qiagen "Taq PCR Handbook", Qiagen "Critical Factors
for Successful PCR"). The PCR unit can contain an integrated heated
lid or cover that sustains and produces constant temperatures up to
about 100°C, The lid or cover may be made out of metal or similar
material and is placed and held in place via magnetic force on the top
of the sample plate. The energy provided for this PCR unit can come

79



10

15

20

25

lid or cover that sustains and produces constant
tenperatures up to about 1000C. The lid or cover may

wheomagesdout of nmetal or simlar material and PET/phBE0O@MH5661

and held in place via nmagnetic force on the top of the
sanpl e plate. The energy provided for this PCR unit
can conefrom a standard 110/ 220V el ectrical outlet,
froma battery pack or froma solar driven energy
source. PCR Reaaent Mdul e The PCR reagent nodul e
contains all reagents necessary for PCR anplification.
I t can include reagents such as but not limted to
frohh & Stamdane@risl0/ZROVEileserical yUEet pfbraeaxyattelg giack or
des (for exanple, Q agen "Tag PCR Handbook", Q agen
frem @ sQlaFdEVensePBrIRRAEES - ul PCR'). The reagents
are provided in a 96, 384, or 1536 well or |arger
format which matches the format and di nensions of the
BGRpRea Emﬁdﬂoﬂhéedinensions of the PCR reagent nodul e

b hei.gh b
R0 about 208G T eaHEE MRy SOt AL FeAqERtd Hecessary
fﬂeﬁopum aﬁqmﬂﬂééﬁhoﬁr eftecahiclide rBQBehQéGﬂdh &BAbYE not limited

has a hei ght of about 3 mmto about 15 mm a |length of
tab@wfemso nﬁmmamﬂjvma@smﬁnammg, ang: deexyansirotddes (for

;tzxagp]?qf)ypr gngggn %89 rﬁ:ﬁ%dﬁ)r&l&s for
ﬁuceessﬁmll%tﬂépoérhe \neblgentéﬂm'é:’a%vmm an®6yi384 sor 1536
Waihet faraseimal wiish Mattamihe IEREY SRt dmeRsions of
fr?ét@g% f@?!’ét‘é e sRmRIrsiBhalsr @l Pdre reaganrt%%me are

dul e contain gnets preferably in the form of
a’aguétz cneméetatmuti A5t e iy heighls neboub@gher t@@h@@t 200

S EEIS o2l R G eD i BF SER) 2B b ROt

Rréfeiva bl tiex PR reagrmnindndet hgbta aAkigishwérdbout 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 PCR reagent module is
made out of colorful polypropylene and holds 96, 384, 1536 or more
sample deposit wells. The PCR reagent module is manufactured by
injection molding.

Magnetism is the connecting mechanism of the sample
plate to the PCR reagent module. The sample plate and the. PCR
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
PCR reagent module allows for exact placement and tight attachment
of the sample plate to the PCR reagent module.

The PCR reagent module may have different designs.
Each sample well may or may not have protruding edges that reach
into the wells of the sample plate. It may require application of air
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of the sanple plate to the PCR reagent nodul e. The PCR
reagent nodul e may have different designs. Each sanple

waowedoz/oney3 or may not have protrudi ng edges t haPCT/@8106/045661

into the wells of the sanple plate. It may require
application of airpressure applied by the pressure
device to transfer the reagents fromthe PCR reagent
nodul e into the sanple plate. Sequenci ng Reagent
Modul e The sequenci ng reagent nodul e contains al
reagents necessary for DNA sequencing or DNA cycle
sequencing, i t can include reagents such as but not

pradsieg dpphebfsy thePpreBdifre 86GHRNED tBaASHMMERe reagents from
deoxynucl eoti des and di deoxynucl eati des (for exanpl e,

the: PEiR: regogntriepidsie yntadheceampiei eS8y, Wley and
Sons, 2003). The reagents are provided in a 96, 384,
or 1536 well or larger format, which matches the

$equencang Reagest Modolfe t he sanple plate. The
di mensi ons_of the sequenci ng reagent .nodul e .are about
2 mmto abdite SSAHRNEM S EEFBENtIROMLISFoRtaiRs albrgagents

@Qg?%ﬁwgélemw's REAY 0P BHNA é)ﬁtlé@é’duéﬁ@id@ﬁhim can

erably, the sedquencing reagent nodule has a °
imei gtie refagardst sechnas bubimi: lindteshtobuEeEs hPEMEEBUL

368,P0ip Bl el P Ao B A BB o
exandle; N ocleid Awed YTHemiteys MotbdulbdBigtogpSWildpathd Sons,

le d it lls. Th [
2003 THENARIGTA AEy AEPVIdRRdD: 2P GrosBfingT MagHetPLrAr
l'a'%-ab'ilefowr‘i‘é‘@%hfh@h 'iﬁ%g?r‘lﬂéé 'E‘E}gffo‘rPr?aﬁséHB' §irRkRkfon® ofithe
se ul e. e sanpl e pl d the

uenci ng reagent nmo ate an
saqEeaeddliader eigerdinedsians ofitherseqgigaackpreageabimodule are

4fiab% BEATES o 83 b LRI A Balb e i 88 spour 200
Faanel lengtit,r a8di abo e 6@ et fe abwyt €501 atre in width.
Preferably, the sequencing 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 sequencing
reagent module is made out of colorful polypropylene and holds 96,
384, 1536 or more sample deposit wells. The sequencing reagent
module is manufactured by injection molding.

Magnetism is the connecting mechanism of the sample
plate to the sequencing reagent module. The sample plate and the
sequencing 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 sequencing reagent module allows for exact placement and
tight attachment of the sample plate to the sequencing reagent
module.

The sequencing reagent module may have different
designs. Each sample well may or may not have protruding edges
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and the sequenci ng reagent nodule allows for exact
pl acenment and tight attachnment of the sanple plate to

wo b@7sereenci ng reagent nodul e. The sequenci ngPCEHESENG/045661

nodul e may have different designs. Each sanple well

may or may not have protrudi ng edgesthat reach into

the wells of the sanple plate. | t nmay require

application of air pressure applied by the pressure

device to transfer the reagents fromthe sequencing

reagent nodule into the sanple plate. Prinmer Extension
Reagent Modul e The prinmer extension reagent nodul e

At RdEh fto tHeaaRallS ofatrssamplkoplatel NBY nfxy ¢egudre

I t can include reagents such as but not limted to
applicationnf arRrressairgnaprieddry fhe, PRSSUNuERYIRG Bedransfer

B hEBN HIFEMS Senyting B SRy SAAIE ino g samle
plekey and Sons, 2003). The reagents are provided in a

96, 384, or 1536 well or larger format, which matches
the format and di nensions of the sanple plate. The

iS4 SIS EQRSn Sfort E‘é%ﬁé‘d’felﬁ/lo@ﬂlénsi on reagent nodule are
U MM 10 abou mm 1 n hei ght, about 80 mmto

about 200 fine prireagextensiompeagest medudeganains@ll

JE s P 65, A GRSt

ety tdy blit dwuimiesd wo borffaboupritd@rsmpobiesase drieyahe,
about 60 mm to about 100 nm The pri m?r ext ensj on
deay¥ntcirpfifes iaé‘qTﬁlch@e%VnHF'QRﬁ'@?? {FOnL EXANBIR,I EHErent
%‘&MIQSN% icAeid OB MRfstRP! M ?Hﬁlaﬁ,* d?cnegzt, Wﬂbgsand Sons,
he priner extension reagent’ module 1's manufactured by
2080t i Thensatjery:s daypeoivited sntdh @ 6;0384¢0rn536 well or

I%Eégg:ﬁ)?%| v&ﬁ?cfﬁ Ennglgﬁjpé)%?%g g%)grrgq]n:ga%i el n[\elexéFo%'@ io?'%he
sample plate. The dimensions of the primer extension reagent
l;nodule are about 2 mm 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. Preferably, the primer extension 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 primer

extension reagent module is made out of colorful polypropylene and
holds 96, 384, 1536 or more sample deposit wells. The primer
extension reagent module is manufactured by injection molding.

Magnetism is the connecting mechanism of the sample
plate to the primer extension reagent module. The sample plate and
the primer extension 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
s.ample plate and the primer extension reagent module allows for
exact a placement and tight attachment of the sample plate to the
primer extension reagent module.
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the prinmer extension reagent nodul e contain magnets
preferably in the formof a magnetic sheet or in the

wo osomoef2ssmal | nagnets | ocated inside of the spOPUS2006/045661

pl ate. The nagnetic attraction between the sanple
plate and the prinmer extension reagent nodule allows
for exact a placenent and tight attachnent of the
sanple plate to the priner extension reagent
nodul e. The priner extension reagent nodul e may have

di fferent designs. Each sanple well nmay or may not
have protrudi ng edges that reach into the wells of the

sanpl e pl atge b(rjﬂ'%gﬁ)éﬁ%éﬂﬁidr? réeagin@%bwefm%hépgye different

pressure applie the pressure~device to tra
dedignsagbach samwplehwelrinay oexneysnoh hayggpnotmmtingeedges

T T MBS an it ShtfulelRY R nidistuire

ANSPRESEOR émai%mmeowpiiea- by t‘heCEFeéWéléévjce to transfer

reagents such as but not [imted to buffers, priners,
the, IRATRAES Erpynthe rsbparexiansiassreagent module into the

ot eotides (for exanple, Current Protocols,
%ucl‘bglé)cmig%d Chemi stry, Ml ecular Biology, WIley and

Sons, 2003). The reagents are provided in a 96, 384,
[ iL 36.well or I?r eé ormat whi ch matches the format
i i |l e plate. The di nensi ons of

the hapl ot yn@ﬁaﬁ&ﬁg@vh%%deqﬁtaﬁﬂ:&b@&oﬁtémst 8l 38adents
25 mmin height,6 about 80 mmto about 200 nmin
NeFRIIRIYafRr g@b@h%ﬂomﬂm.aﬂbmammﬂuﬁei reagents such as but

R ety BURieP R, 205 EESBRTL ket forpylectces
axg%) ljjtidebaymmmlmoﬁd@smmraa)chmplé,ddmgférr}glgglugo?gsmme@eic Acid

EMUFt6 Bl 56 S BISaYT Wi mithaians 5600334, Thegsagents
die BROGICRAITM @ JepTB4, ¥R!1536 Wl PIRGLP Boniseafiitn
matches the format and dimensions of the sample plate. The
dimensions of the haplotyping reagent module are about 2 mm 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. 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 reagent module is
manufactured by injection molding.

Magnetism is the connecting mechanism of the sample
plate to the haplotyping reagent module. The sample piate and the
haplotyping reagent module contain magnets preferably in the form
of @ magnetic sheet or in the form of small magnets located inside of
the sample plate. The magnetic attraction between the sample plate
and the haplotyping reagent module allows for exact placement and
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manuf actured by injection nolding. Magnetismis the
connecti ng nechanismof the sanple plate to the

whaphorigss ng reagent nodul e. The sanpl e pl at e pOTUSIY06/045661

hapl ot ypi ng reagent nodul e contain magnets preferably
in the formof a magnetic sheet or in the form of
smal | magnets | ocated inside of the sanple plate. The
magneti c attracti on between the sanple plate and the
hapl ot ypi ng reagent nodul e all ows for exact placenent
andti ght attachnment of the sanple plate to the
hapl ot ypi ng reagent nodul e. The hapl ot ypi ng reagent
c

U SR UL SR Tb I PR B LR R RN cagent
mibelulel | s of the sanple pl ate It may require
appl i cati op, of, ai ressure I i ed the ressyr
devi ce t o TP RFRloWRE d5bek s Sy Hifferent
d&Agasl paenl sample wor rﬁé'ﬂipbﬁnﬁé?tr?ot Ré%fpﬁét!r@t@img edges
Anal'ysi s Reagent Mdule The restriction analysis
thedgeach g the wels @f the sampjenploteecEs By rearimna

n d
diificdsion ¥t AP grer2pefied by Ehs St evRett o Banster
thal reddentsficorpl Ehe Sapobglinegt re&gent‘t@ﬁ@du@nn@the sample
Protocols, Nucleic Acid Chem stry, Mol ecul ar Biol ogy,
R}\F @y and Sons, 2003). The reagents are provided in a
96, 384, or 1536 well or larger format, which matches
the format and di rren3| ons of the sanpl e plate. The

=

EL@h AR o ReagentcMasiulenal ysi s reagent nodul e

T

rEagentsi mletreektairy RsieDNAabestrittien g@ablysisi ot camlingiugle
r eagent rmw as a he@ght of about 3 mmto_ about 15
N&Ad HB(S\R'C Haiternte Palgrs: negtrigHomshzyme, and

salt (for example, Sambrook et al., 1989; Current Protocols, Nucleic
Acid Chemistry, Molecular Biology, Wiley 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 restriction analysis reagent module are about 2
mm 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. Preferably, the
restriction analysis 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 restriction analysis
reagent module is made out of colorful polypropylene and holds 96,
384, 1536 or more sample deposit wells. The restriction analysis
reagent module is manufactured by injection molding.

Magnetism is the connecting mechanism of the sample
plate to the restriction 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
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wi dth of about 60 mmto about 100 nm The restriction

anal ysi s reagent nodule is made out of col orful
w@obyprizpy| ene and hol ds 96, 384, 1536 or nor ePCHIPL086/045661

deposit wells. The restriction analysis reagent nodul e

is manufactured by injection nolding. Magnetismis the

connecti ng nechani smof the sanple plate to the

restriction analysis reagent nodule. The sanple pfate

and the restriction analysis reagent nodul e contain

magnets preferably in the formof a magnetic sheet or

in the formof smallmagnets | ocated inside of the

r@%%%egs Ec{)g% ﬁ%ﬁp%’@(‘ Qlué %a%b[)eﬁﬁi%@y?ﬁé(ﬁg Ié\%t%lc attraction

beedden thé ssmbie praketng mermetnaﬁdntaghtysastmelgmttmodule
Ff the sanple plate to the restriction a

allewsofer Ryast Slosemensenaciohh a9 "ot §bRisample plate
té“%ﬂké' Fei@btti@ﬁ/%n%lgéﬁfﬁé‘é egﬁtﬁ &ach sanple wel |

or may not have protr g edges that reach into
the vel | s e restdaipheamakysis reageny meduileemay have -

| icat,ion of ressure applied by the ssure
AfREreiaE HeSlrtis hact? RETTEIES WRHENI Y A, st RaYF Grotruding
eddRisye st readenhtorbel wellBter tHe saaiple ptat.e It may require
D agnosti c Devi ce The basic sanpl e storage device na

ae&'wa@wrn 8ff aip preasuremRRlieth bynm§tnr@§pua@ﬁ%@cg5%¥ra nsfer
f
thE (SR IRSHREIY (SIS Rl ANGEA fogBle into the

sdnaglmptatxe deV| ce may inpl ement the placing of a
cylindrical diagnostic device on top of the sanple
‘storage device. The diagnostic device may be produced

D,ggh\ogtw@v,éé an i ndependent production process and

as the conplete device into the sanple stora

devi ce, orTh¢ hasjesainpie sheleas davicaningy hﬁtrqulgadrto
fifibLioR ol Mn SATN ST AEIR% B8UHCS the detection of hormone

levels, physiological conditions, human, animal and plant diseases.
The diagnostic device may implement the placing of a cylindrical
diagnostic device on top of the sample storage device. The
diagnostic device may be produced in two ways: 1) an independent
production process and added as the complete device into the sample
storage device, or 2) layered as independent units within each well of
the sample ston;age device,

The diagnostic device may contain a zone with at least
one specific ahtibody or specific diagnostic reagent within the device.
The reagents may produce a visually detectable reaction when an
antibody-antigen complex is formed. |

Shipping Sleeve

The shipping sleeve is used to safely transport or mail
biological material. The shipping sleeve is designed to hold a sample
storage device and an information storage medium, for example a
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The di agnostic device may contain a zone with at | east
one specific antibody or specific diagnostic reagent

wowndmions2she devi ce. The reagents may produce arP@T/SRE06Y45661

det ect abl e reacti on when an anti body-anti gen conpl ex
is formed. Shipping Sleeve The shipping sleeve is used
to safely transport or nmail biological material. The
shi pping sl eeve is designed to hold a sanpl e storage
device and an informati on storage nedium for exanple
aconpact disc (CD) containing the informtion
concerning the material. I n cases where dangerous or

dothpRick HSCTTRIIS) CBtaRifgStHE AfbISHER Loncamit the
sealed wth an adhesive filmprior To closing o e
reatprial stloy agsesovhere dirgatoypongnitcives matéripls are

Fibkée b Vel SR SRS ol SHRBSING Hiy peiordgeclosing
Sfthebarmplbeeshgd e, oThé SHIbBIE Sidbve IS BA® parts, the

the exact footprint of the sanple storage device an
hoftoma martisapimler starpgentevisie boddageanddherenktosure. The

SOUR Hart e BENE bul L OBl SRl bPSogm aterial
thewn bas threl exdaet Ifodtpeint | afste lsadnfl@isaﬂat degfice ahd a
e Stora evi ce

netic {)i d-cl gsur_e The. sa e. IS,
BB GO RERRT JREQTTELION PHIH FREHISr cB0E Shipment or
tbahtport Bﬂfb_iﬁl%c_ﬂéﬁl heagstigdecnd %%rﬁbFeeisOEgb'Et’%ém the wells of
storage device holder may be determ ned by the size of
theesaamleesiaregaydeving, cand tthealid ristclosedramd eealedthaough

. ice, i be_ | _th .
O RSB AT 0B el b il 1§ rdeed into the
tighittfitgofireh e shap ppre Bleebd b otedri .S tThe TRImboase Al

el o st oF BBAB AU SARaP L sheraam tiavice HiRlgermayabe
RS B0 4 8 OL T Y eraflaborc ke not ve
sinalepshes 8 garopée stotegerdivice, but it may be larger than 10
stacked sample storage devices. The surrounding padding material
preferably consists of at least about 5 mm additional padding and up
to about 10 cm. The sample storage device holder aiso ¢ontains
space for a secure fit of an information device. The location of the
information device holder within the transportation sleeve depends
on the type of information device. It is designed to provide a shug fit
for either one or multiple CDs or memory cards/memory sticks. The
sample storage device holder is produced preferably of formable
material, such as cardboard or foam based. The sample storage
device holder including the padding material is either surrounded by
an outside enclosure or is integrated into an enclosure surrounding
the sample storage device(s) and the information storage device
from all six sides including an opening lid or surrounding the sample
storage device holder from 5 sides. In case the sample storage

device holder includes an opening lid, the lid is attached to one of the
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on the type of information device. It is designed to
provide a snug fit for either one or nultiple CDs or

woreononys2sar ds/ menory sticks. The sanpl e st or ageCTES82006€045661

hol der is produced preferably of frnable material,
such as cardboard or foam based. The sanpl e storage
devi ce hol der including the padding material is either
surrounded by an outside enclosure or is integrated
into an encl osure surroundi ng the sanpl e storage
device(s) and the information storage device from al
si x sides including an opening Hd or surrounding the

s?c%??'o? t“i{é’&é&?pl@‘%cﬁ%d@ﬂé@icé hORIGr stoesrs bre ofithe sample

the sanpl e storage device hol der includes an o

)eni n
stodageldevice heldartsidesdand QtﬁéCB¢St%§?%@§99£¥%élge and

sampl j o] -

<SP MR A S Erb SRy e Slasi st storage

diflﬂﬂééi ﬁ@ld@r@ﬁ&@@rﬂﬂgggme/ cﬁ?mof Ithet%ta’nsm fis provided

sl eeve. For the 5-sided sa e storage device hol der .

thrppetngi Algstngk: bepo Ridngs g\?ﬁ’é tBereatite SEnple vFokage device
g C | - Q". .d.t

Ll RNl Rl SR R g et

toeties isaimplestaiage deyiide tholdes. t Bpasanis| rramigedgen the

SRR UL SRR RaRCNT Sgphet B BhicpBLedde
sthaps: Protein Crystallography Mdule The

crystal | ography nodul e contains wells that may be
filled with different protein crystallization

Mtgﬁti] %;ﬁgﬂogﬁgéqszqﬁ%@wghe basi c storage device may

e-through plastic and each
i ndi vi dual T trysiallagraphyprdile coptains wellsi dhat may be

SRRt Era S vaRed At pafiiong i fenvdrated.
PHEbasicitorage dévideerdy b@g?@ﬁ_acétlacbmtf of ¢lear see-through
phosphate, Tris, citrate, HEPES, im dazole, formate, ..

plastty bndecasiEdndiridiuad wall icontains & ErO*iﬁEpEB‘,VSSéthrﬂt@”
&g]IQdﬂii(;I‘E %rp%'ﬂning the pH range from about 4.6 to about 9.4, Each
well may contain different buffers such as but not limited to acetate,
tartrate, phosphate, Tris, citrate, HEPES, imidazole, formate, '
cacodylate, MES, Bicine, Tris; citrate, HEPES, acetate and different
precipitating salts such as tartrate, phosphate, ammonium and
lithium sulfate, magnesium and calcium chloride, magnesium,
ammonium, sodium, zinc and calcium acetate, sodium citrate,
sodium and magnesium formate, magnesium and sodium chloride,
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 also contain PEG 400, 6000, 1000, 8000,
10000, and 20000, PEG MME 550, 2000, 5000, and 2000, Jeffamine
M-600 or other additives like tert-butanol, glycerol, Co?*, Cd**, Fe’*,
Ni%*, and Zn?* ions, dioxane, ethylene glycol, polyethyleneimine. The
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precipitating salts such as tartrate, phosphate,
ammoni um and |ithium sul fate, magnesi um and cal ci um

w@hbéoonrste3 magnesi um ammoni um  sodi um  zi nc aPdT/US2006/045661

cal cium acetate, sodiumcitrate, sodium and nagnesi um
formate, magnesi um and sodi um chl ori de, sodi um

acetate, sodiumcitrate, amoniumformate, |ithium and
ammoni um sul fate, imdazole, CTAB and precipitating

organi c solvents |ike MPD, 2-propanol, ethylene

gl ycol , dioxane, ethanol, 1,6- hexanediol. They can

al so contain PEG 400, 6000, 1000, 8000, 10000, and

RRAROM BFEB VR i : ' ol | ne

M 600 oér{ﬁo% her egg%iitthizggg SI(?EQQ)P é??é] ggﬁtgg%oﬁfﬁ%fc%@er ol ,
eepeentgtiops 3+ heivwells are dehydnated) wetaieingthel sutestances

\Y I imae. Thewells m e filled wth
PRER AR ST i T Bfie BeBRR S Ry i ko EomBE
rehydratesd deibly dvat@dandetive ProdeinhmSy e agers.on the

wall's of the wells. The wells are ready to use, can be

rehyd rated with water and the protein nay be added.
StaskinlP RZRGK The individual sanple storage units may

be stored.either at roomtenperature or refrigerated

i n speéci al Ifhelgndiyiddatsanaple staragerheitsamay $eestored either

h PPERT el PRufhe b ErABEraMRY T ket AT RiSsiab e arage
ragk SITHke raeki ds‘:éeOFigﬂuQéfsi): r"‘nd)g ﬁ_@ﬁgibﬂf?eﬁf %fr@ggdvsétfcﬁ sample

may be either open or enclosed in astic
E‘F%'ﬁgrﬁg ugdls . thehbaseadriingorieferalbiynvisible aodctie amiteimay
li [ Lot : h ~ €.
Bide i oth@stia brafke, "I sfbrat ek os8Be Bitper open or
enaldsed in @ plastit bolki witir gtdsing dooki ng mechani sm
prevents t cards fromfalling out of the stacking.
rack. The gtﬁﬁcé?@‘m&@%ﬁaﬁegﬁiRW%?UQ%FE@U(‘}rOfnﬁiF. or metal.
o e s emcbeser sy sBH%@Céﬂ(%f%tdlgaéwéés.a%é)%mple

hi nged door at the front side o
storage devices slide on tracks into the stacking rack. A locking

mechanism prevents the cards from falling out of the stacking rack.
The stacking rack can be either open or may be completely enclosed
by protective material and one hinged door at the front side of the
stacking rack. .

System for Storing, Tracking, and Retrieving Data Associated With
Biological Materials )

The foregoing storage device in the various embodiments
described above can be combined with other technologies to provide
for integration of sample storage and sample management for life
science applications. This embodiment of the invention enables the
integration of biological sample storage, location, tracking,
processing, and sample data management. Data regarding samples

+ €an be associated with the location of the samples through direct

physical association of the data with the sample storage devices. The
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stacki ng rack. Systemfor Storing, Tracking, and
Retrieving Data Associated Wth Bi ol ogical Materials

wab@7ei2ezjoi ng storage device in the various PCT/US2006/045661

enbodi nents descri bed above can be conbined with other
technologies to provide for integration of sanple
storage and sanpl e nmanagenent for life science
appl i cations. This enbodi nent of the invention enables
the integration of biological sanple storage,

| ocation, tracking, processing, and sanple data
managenent. Data regardi ng sanpl es can be associ at ed

stotr-BdtidFoeraio®a®l bengpaardd esithNi@d@io i @5ta that
physi cal association of the data with the sanple

FiginafesiEeine dsventigsy anstl trankinge®f santRlesokd apobisation

i+-h i Li . : L0l fr [ r
W RS P Yool ke SEARIRLSof, FPHUIE S Phpsgsses,
dureengngpbioassay shpatientasiktoripspelinidaintrpilogges eand other
screeni ng,, bi oassgys, patient histories, clinical .
SQUTEES AL HevalopatHiBfotBatian, dineidatpgisspciated with the
sianﬁ?)léf%tair%e danstaitfed isﬂa"r%d"‘éﬁﬂbdg‘? 2588Pl Fe FiBrarchical
be transmtted and shared through a seclUre
safewarenandineyorking archibectwrekihat enabies interfacing of

| LN acing of . mul ti-yuser, nmulti-site
@Wrgﬁ%n@l&l %@% ?ﬁ:"r%?ﬂgﬁ'i on about a sanple is
i nt egr at edIaedly | heforanationsdionage seiisie iRYimBgrated with the
assoil ated el %rom c interface, preferably a wrel ess

SDee Aeroge devsedy & asepeipiercgladiepnia interfase,

B j b [

freteably BIWREIESS inidtrate SLERS JRIADfERIARY ' "
idemtfication (RFED )naleaspondesui Wbile barcodes haviehbeen used in

' ' ._These |im¢tations ingclude the,
st o REHY e esc LBl dyaPes dimitgitions that
rhaiesitalinghithBi@ FARtUsaNin bheifRGdrt iphEHE SR, Cﬁﬁ’é‘f%tlh‘nitations
.and interference through environnental factors such as
lagg{qe ,pagsqqgtgregdm@-n%ﬁﬁgm_ agerrto the barcode for transfer of

information, limited information capacity, and interference through
environmental factors such as dust, moisture, and the like. Radio
frequency identification technology overcomes these disadvantages.

Remote communication utilizing wireless equipment
typically relies on radio frequency (RF) technology, which is employed
in many industries. One application of RF technology is in locating,
identifying, and tracking objects, such as animals, inventory, and
vehicles. Examples of publications disclosing RF identification tag
systems include the disclosures of U.S. Patent Nos. 6,696,028;
6,380,858; and 5,315,505.

RF identification (RFID) tag systems have been developed
that facilitate monitoring of remote objects. As shown in Figure 9, a
basic RFID system 10 includes two components: an interrogator or
reader 12, and a transponder (commonly called an RF tag) 14. The
interrogator 12 and RF tag 14 include respective antennas 16, 18. In
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frequency identification technol ogy overcones these

di sadvant ages. Renote communi cation utilizing wreless
weou7pnest typically relies on radio frequencyPCREP2006/045661

technol ogy, which is enployed in many industries. One

application of RF technology is in |ocating,

i dentifying, and tracking objects, such as ani mals,

i nventory, and vehicles. Exanples of publications

di sclosing RF identification tag systens include the

di scl osures of U S. Patent | Ms. 6,696,028; 6, 380, 858;

and 5,315,505. RF identification (RFID) tag systens

Jk?é/reatl?(?ﬁ”tﬁ@‘fﬁfé}ﬁ%@attb?tli %Féﬁéﬁ'ﬁisetﬁmu%ﬁrlté‘%rﬁénna 16 a

r'enot e obj ects. shown Tn gure , asi ¢ RFI
raylo diregoeinay| mdtesrag@tloomjgna 29 tathenpsiengatb® ofithe RF

e 1 St FETEPRIVIED S MRt gSRer RgHRIcE0, the R

tzRp RACh FyQueas %nﬂaméﬁtud@-mbdmaeé@treepon@bes:gnal 22 that is
interrogator 12 transmits throug s antepna

transenitied hack/to ﬁh@ﬂﬂtgm%@‘ baaﬁ r@@%t@fﬁéa&q?@mna 18
se to receiving the

&’ﬁt e?r og%lg{grqt@?n]a% b?&ﬁsg:ﬁgl‘%g tag 14 producgs an

anpl i t ude- Fﬁh(dautam\iéntmmr%fé tagghdlingludémen smplitude

et eh s Wag Swif eB SRS MAs BEiEdr Fopnected

lséfweéh' Hakafa A @hid ﬂ@@h@dgso@ﬁdaanéwdaermMa@t o is
4 with a swich 26, such as a MOS transi stor

@@i‘rm@t;ecédpybﬁnmaheltmatayw sigeahd01® dhtyeyr Gibtashonen creates
égﬁ § éﬂﬂg sy Sﬁh‘é‘?tzefjb%etthn é‘ﬁ‘?ﬁf&‘iﬁéh‘&?\ ?b???ltyplcally

owWn) ‘creates nodul atin
an gclehti:fitdtm ¢ode astoreﬁamtmm-waeuetmmmaw W nat shown)

oEERLALTa5' 08, ROl Rt A e e TS Yoptro
Eérrﬁﬁﬂ%l' SOtRE switORIZ®! WiHRER dil s thdSvwitth Cr6 26, alternately
whi ch causes the switch 26 to alternately open an
epepcandiainseheWdwvin chexewitehoers epent ﬁ@eamgeﬁﬁaenea 18
reflects 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 null
portion 29 of the response signal 22. In other words, the
interrogation signal 20 is amplitude-modulated to produce the
response signal 22 by alternately reflecting and absorbing the
interrogation signal 20 according to the modulating signal 27, which
is characteristic of the stored information code. The RF tag 14 could
also be modified so that the interrogation signal is reflected when the
switch 26 is closed and absorbed when the switch 26 is open. Upon
receiving the response signal 22, the interrogator 12 demodulates
the response signal 22 to decode the information code represented
by the response signal. The conventional RFID systems thus operate
on a single frequency oscillator in which the RF tag 14 modulates a
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reflects a portion of the interrogation signal 20 back
to the interrogator 12 as a portion 28 of the response

wakgnais222 When the switch 26 is closed, the PCT/US2006/045661

interrogation signal 20 travels through the switch 26

to ground, w thout being reflected, thereby creating a

nul |l portion 29 of the response signal 22. | n other

words, the interrogation signal 20 is

anpl i t ude-nodul ated to produce the response signal 22

by alternately reflecting and absorbing the

i nterrogation signal 20 according to the nodul ati ng
RFgtetrier” frdt] Len dye to praaatier astindicdtidm ¢osthas aetterrogator 12
information code. The RF tag 14 could al so be nodified

it Fae R'ﬁéagn%‘ér'ﬁﬁﬁﬁedﬁ signal is reflected when the
sw tch 26 "I%e?%ﬁ%%@aﬁﬁ%l %Qﬁf%!’rﬁ%g; '?(F‘I'ng‘é'céﬁ{% %Sthé non-

open. Upon receiving the response signal
cantact gaofliri?-afesight! capability mfettpmmeehsnogmgv Thet o

FEEiRaatE; (AP e EhEdATed e mwpe 2 With anange from

8peridich R ohed h&@icﬁ‘eﬁ REEBE YNBPE] eplediding upbahts ower
RF tag 14 nodul ates aRF carrier frequency to provide

aHtpHE A the rasliefeeadencyoysedr Tags ean bﬁ!e"ﬂf@ﬁ thgough a
%ér.'&xﬁét%ﬁ?%taﬁ%@s §HEﬁt€§‘tchAr %ﬁg ?,_ gagrﬁﬁ,%ﬁrp, and other

noncont ac non- |
veqwﬁly any ehvtﬂwmeﬂtauyag‘yaIle'”m@mgwtenduigansrwmre bar codes

t he

BRoterietiCaf Rt ethRoliSles Wolld Rl pshlss, Kitkaos can

biso Béweéa@lattmémawdabr@sb@@d% f|hqw0¢aéeﬁﬁ9es6@ﬁéung in less

~can be read through a variety of substances such as

b on%@unmed pailisecends. and ot her visually and

envi r onment [ [ Iy

o ot hor ot PRRIR] R S48 RECLY HBSn eRHBiNE s, figiiBer of R
Rigs agb acahttae $atedeogeadrat2 r emartbgblaeresﬂ&ﬁded intontiatee main
cases r.espondi in less than one hundred

FRIe9eEesndth eﬁgtgﬁfﬁ@ﬁri%afﬁgb%@m'@ﬁv‘i@r% fpassive tags,
BaBtetyIpoerdB 8N pBEsive tags, and active tags. Each operates

in fundamentally different ways.

The beam-powered RF tag is often referred to as a
passive device because it derives the energy needed for its operation
from the interrogation signal beamed at it. The tag rectifies the field
and changes the reflective characteristics of the tag itself, creating a
change in reflectivity that is seen at the interrogator. A battery-
powered semi-passive RF tag operates in a similar fashion,
modulating its RF cross-section in order to reflect a delta to the
interrjogator,to develop a communication link. Here, the battery is
the source of the tag’s operational power. Finally, in the active RF
tag, a trénsmitter 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 three parts, a consumable hardware device,
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tags 14 and the interrogator 12. RF tags are divided
into three main categories. These categories are

whe@moptzder ed passi ve tags, battery-powered  PCT/US2006/045661

sem - passi ve tags, and active tags. Each operates in
fundanental ly different ways. The beam powered RF tag
is often referred to as a passive device because it

derives the energy needed for its operation fromthe
interrogation signal beamed at it. The tag rectifies
the field and changes the reflective characteristics
of the tag itself, creating a change in reflectivity

trineentorysand mé—lr:é@enrmm at;@ﬁ&tarre, ah@apteeRFDD\r/]\mftéﬁface between
eni sive a ates_. I n a sLm. ar asnli o

ERR I SIWETS CSVifS AN ne saftwren BRIBHING jaFigite 40, shown
ﬁﬁé?éﬁnt B é@/étéh‘?rfmﬂ%%é@ %%%b?@aﬁc?%}?ﬁ”?ﬁ@té%odlment

Here, 't he atterylst e source o
@ﬁéh@t ﬁwtlm\h@rmmdelum storage:desice & (RF dmgrltmd above,

bh@IAVERSREy clhdfientBeto et Sorliald ok brRatnt TU4) Breferably

fipddhTamtecdin 'ahéoﬁimiﬁﬁ SY$tepAtio6 a‘hhptﬁéiﬁa% frequency
consists of three parts, a consumabfe har dwar e

%@CPH@@nWﬁyfm 10hsgupling the skarage girvicrel G1and the
dREQ ‘fﬁ%?eltzﬂ?g gh@gggfqgﬁ‘féﬁfamc%ngﬁghﬁ\cludes a

twar e. eferrln ereitn I1s a
§I§m183mllder ﬂcﬂOTessomaiedowuitin tleevstbhagaedevimmlttﬁ@na ndfan

v | ude th tor e devic
B PUBE L R whitdh 5 Gohbled & B shitehtst- Cwiemeated
spstEemenD6104, preferably inplenented in a conputer
system 106, and the radio fre&gency identification

interface JI@Strt'&ﬁmhRjjlﬂh%nbt e §jeanenender o2l Qg asseciated -
39k MREsable e 8o 0BT RATBE RSy e
transporider and so amiaaateagmtsmrfa&é ofithe Btbragedvide 102.
%&é‘&e}?oa Utt%r be ungers toeodd %ngit; %qultransponder 110 can be
affixed to or associated with a tube, a plate, a rack, or even a room
in which the storage device 102 is maintained. While it is preferred
that a single transponder 110 be associated with a single storage
device 102, it is possible that each particular sample stored in the
storage device 102 can have a transponder 110 associated with it.
Association can be achieved either during production of
the storage device 102 such that the transponder 110 is embedded in
the storage device 102 or after the storage device 102 has been
produced, such as through adhesive affixation to the storage device
102. Inasmuch as magnetism is the preferred connecting mechanism
used in the sample storage device 102 in its various embodiments, it
will be understood by one of ordinary skill in this technology that
appropriate shielding may be needed to prevent unintentional
altering of information stored in the transponder 110 and to prevent
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I n this enbodi nent, the transponder 110 is associ ated
Wi th the sanpl e storage device 102, such as by

w@bdorarag t he transponder 110 to an exterior sPCT/ESBMOEH45661

t he storage device 102. However, it is to be
understood that the transponder 110 can be affixed to
or associated with a tube, a plate, a rack, or even a
roomin which the storage device 102 i s naintained.
Wiile it is preferred that a single transponder 110 be
associated with a single storage device 102, it is
possi bl e that each particular sanple stored in the
Hterteyennsy With redie freauercy aoranspoiaidiond etween the
ring

R el b TRt baef 3 A ce 102 "such that
the transpamgetrdrispondertiadredn betpleprogragsntiey i\/\ﬁgh data

182 Qr after the storaaz) devi ce 102 has been produced,
epeHL Fhe stuage devics JO2pnidthe sarpplassterast dyéhe storage

eyl 0% i b AL GRREL yraaon,
aoaIYSiSii?ﬁonrgati«nm men:;ﬁ,oddtsswﬁ |c||ibt®calltnﬂﬁél8¢@l@duct,

. or dl nar SKI I N | S ecnn (0] a
s R B GEsy sinRls BUCRERmS) AN StBpsrinformation known
tonthbeatdianed ial tres g tAbt Vb QId Bl ?F‘ vl 9& §A. Htr%r{ré;;gpg

transponder 110 and to preventinterference w
$RRIBACcyIN aaditiPHata GepregrRmMing sucndpbadthe ttdnsponder

' Y ! . r nder 110 can be

E10 s e BRI R e berp B imbERE PG d e datingor the
dath withiaitsl mersboyedln additiost, ahagtratedredd®2.10 will contain

I'ugl ng \ywe ship, i Pf rmation, | ocation information,
sty SPeRitEehrs Shat desinks PorcisesBesess condiipasi per type

o . a .

TP Fe e S i SRt P dRyng- For
2xPMRlg, ithet REIRrinte HacewbQBdcde min entisuea nrbemoagiqugred to

e ool T ab P B LB He R 14 pareictitar cSmputer-
impicmeatedrdated prodessing &Y stdifi, such as the software
application described herein below. In addition, data written to the
transponder 110 can be encrypted for authentication and security
purposes.

The use of RFID transponders or chips offers the benefit
of a wide temperature range (-25°C to +85°C) without the loss of
functionality. In addition, the transponders 110 can be utilized to
controf remote devices, such as a signaling light or generator of
audible tones for alerting and locating the object associated with the
transponder 110. Storage of information in the transponder 110 also
provides an additional backup should data in the computer-
implemented system 106 be damaged or lost.

The interrogator 112 is a conventional radio frequency
identification reader that is coupled to the computer-implemented
system 106. Command and control signals are generated by the
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data within its nenory. | n addition, the transponder
110 will contain security architecture that defines

w@e@ciosesnaccess conditions per type of data toPCHERMD§045661

restrict reading, witing, and updating. For exanpl e,
the RFID interface 108 conponents can be configured to
receive control signals fromand to respond to a
particul ar conputerinpl enented data processi ng system
such as the software application described herein

bel ow. n addition, data witten to the transponder

A A A B0 R Bibgipers 110
bh@l fiepetetveorb .aeswlesé “éﬁ@?éﬁfbvﬁ Qh@@ngqor(oc%%s@d B%IIthe

+85C) without the loss of functionality.

saétwar@wﬁhu*ertbelqmﬁetselrﬂplem@@&edos\csﬁwow@eﬁﬁt@e
KBRS PO P 1 Bt SRR B es vie

eem@uedtwﬂshfrﬁm theansieenogatdri@ 1 2Storeptacd or update data

i pfor ion in.the transponder 110 al so provi des an
§E‘6"ecdrgh§re'5‘ackup should data in the

conput er i MleERAt PApRIPIHTL LR Qﬁné‘%ﬁiﬁaﬁﬁsﬂreorntle%?/a@}% 112

interrogator 112 is a conventidnal radio frequen
pdemodgitiomacowithiadarfachilly at acsufficient sranige to communicate

SFERAPE ThIMEEY oSl SR o3, PRORes HRrkg, btn the

U peYeerON 19, M@Itﬂjlewﬂtérﬁdg’é@@nﬂEE%éﬁ‘Beaﬂﬁebofor
receive a response therefromthat is Er ocessed t he

%lﬁ'ttwafeecl@_éaes Pft Hanspasdens: 1 4P @] @dngwdyml toansponders
A 197€ AFRSHH % g‘ thetlﬁf‘elirb 388P 1 ﬁfz?né]iQnSWi‘l P@chnology can

reprogranme conmuni cat ons e I nterrogator

cocnmanieptaseitbrmuyltipie tcﬁmapendeesi e multipledirequencies

B BeFRTeRhie T iqmeanpledy drabelitpfiohantige sample
ebdrayge eidhvece 102 or individual samples are processed, multiple
interrogators positioned at various locations within a structure or
along a path of travel, such as a conveyor system or a shipping
system, such as freight lines, trains, and the like, can be used to
track the location and the status of the sample. This includes
checking environmental factors, such as temperature, humidity,
pressure, and the like in which the specimen or storage device 102 is
located. .

Thus, the RFID interface 108 can be expanded to monitor
and process data related to 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
proéesses 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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via radi o frequency signals, such as m crowave
signals, with the transponders 110. Miltiple

WO paoorgat ors 112 can be used for nultiple cl BEEFES2008/045661

transponders 110 or with individual transponders 110.
Al ternatively, one interrogator utilizing known

t echnol ogy can communi cate with nmultiple transponders
110 on nultiple frequencies in serial fashion or
concurrently. | n applications where a sanpl e storage
devi ce 102 or individual sanples are processed,

mul tiple int errogat ors BOSi tioned at various | ocations
wi thin a $As menkienad abevg, Sampie storageand sRrekiag are

rachEgied By, RCHATY ¥ sAniplcP A gy heed KR jnterface
betedert hike| RE &ranspanderfan thetsempietdieragepdevicéhand the
ORI ALk S R i s meevec
thASu§RaGIdBig §in P BHPBFORNRBI TR é@%hbs%ﬂd?%@eeibcafw,’ such as a

the RFID inteéffdce 108 can be “expanded to~nonitor an
speiRge Jagk; @ sWragsiroom ha nefrigesatonm labdench, afdesk, or a

r storage device 102 located in a |aboratory,
b%@:ﬁ%fﬁlgt ed by | aboratory robots, and the |ike such as

dur i n?. bi wr?gmei- tprtmé?eta} gamrwng}ﬁ_sasrﬁlje tdmfizoilce_l.oz or

exec 1.oNn OT experine .St eps. IS al SO alds I n )
SR 6y e FATHBGIRET 1 1} 65 E0BT R BLoT O GeEhiBtEagPaIOte
db'%é’é’,ggv'g‘HkésﬁTBt Sl‘i’anngsﬁg'ht%ESE@& tReeRorAge device, an

protocol s. nenti oned above, sanple storage~an
audible dgvice assocldtest witthyhestarage devimeyl e acaogichange

o e et EhSE SR oIl hELE 5 o FRREBRTSEDy an
ateopd rd 'szrst@mﬁrﬁoeénamé eastieseriebaopene samlechin s
achi eved t hrough the taggl ng and nonitoring of the

agidiviage thecaaneRondirh 13D is sepfiayseddacactivatermgemote

A WAPER SR AbAMEeAtE PLoRENTN fadBXEecteda
predetermined environmental range, including but not limited to
temperature, pressure, and humidity. In one embodiment, the
transponder 110 is a passive device that is activated by the
interrogation signal, from which it draws operating poweér. When the
transponder 110 is used to activate a remote device or to increase
the range of communication, the transponder can be semi-active as
described above. Alternatively, an active transponder can be used
when large amounts of data are to be read from or written to the
transponder 110 or increased range as desired. Range is also
affected by frequency, as is known in the art, énd one of ordinary
skill would select the appropriate frequency range in accordance with
the environment, and the functional objectives. For example, certain
specimens may be sensitive to particular frequencies of radio signals,
and such frequencies would need to be avoided or the specimen
appropriately shielded when designing the system 100,
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| n order to trace a particular storage device 102 or
sanpl e, the transponder 110 is configured to activate

wa@ 2002003263 devi ce, such as a blinking |ight | ocRCBUSING045661

the storage device, an audi bl e device associated with

the storage device, or a color change of the storage

devi ce that can be recogni zed by a person or by an
automat ed system to enable fast retrieval of the

sanple. | n addition, the transponder 110 is

configured to activate a renote al arm when an

environnental condition has exceeded a predeternined

envi ronnenthe inyageery acidimanagement spitvwaerl 110 is tailored

& TRE Rt rREER R ErmRbicatdh Sristenis el ra rraggssing of

dfahataSSbcﬁeted'?WlQH the life slclér&féSlgéltld@msE@wF a tustomized
which it draws operat ng power. Wien the transponder

upel interface apdL srlafePredelined drtakase fables M pPagse
eMBobifhEhtof A%Q@?"Ebﬁaé séH?plEl §§§8€%‘i‘§6 &éfé B‘i" import

sem -active as descrlbe fernativel
infrinvetionafropmo rmms:darsdwcesedPMefmadg@baleemes pofvided in
tten,to the,transponder

thFaifadd 1 FabTRALE el ot thi S e Bl 4 FR i have

thbfestiod Y chEesvRRe fielas Wirhimawe tableBe Thk, ralatiomss
of ordinary skill would select the ai)%roprl ate

dﬁtéaé§ﬁcﬁ}am e\ﬂgléldéh tables EFa’nQé\IMSﬁmp cionaserefigenucleotides,
PRI fF%@n’TéWt%t | et‘?ﬁ éﬂet?om ”?J’(?\:e e Wi‘éfhbohtes,
sén3| it requencr e

Specl ns na Ive to
lmvﬁds,adebutarghalcslormr)cbledmglchﬂ sampt&&ﬁ'omwmfemm dncgamsms

ded h t el hi el ded )
S L SRS S i
saehpMay Buél‘s Bldad) arafe f 8hdUusEcyait Sivapse! Q‘é‘ialled sample
conmuni cati on systems and the processing of

infyeaptiopdant SAMRetassodaten data is pr@@fam\gngdomta the
R T o AhaHe RaBRrs R Smdls By Bfiflgle source,
ctomp|rraaes aped ¢dsdett nantie) MBErt size, insert sequence,
modifications, vector name, vector size, antibiotic selection,
induction, terminator, cloning sight, 5'-tag, 3’-tag, purification tag,
oligonucleotide name, purification, quality control, forward primer,
reverse primer, Ty value, and size selection. Clinical patient
information can be, for example, age, gender, location, ethnic group,
body mass index, family history, medication, data of onset of
symptoms, duration of disease, and medical tests. Sample-
associated data can consist of research data from various sources,
such as, for example, sequence information from a DNA sequencer,
transcriptional profiling information from microarray chips, protein
data from Western blotting or in-situ hybridization, bioassay data for
drug discovery, high through-put drug screening data, chemical
library synthesis data, and the'like. Data can be supplied in the form
of text, numbers, tables, or images.
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i nformati on from outsi de sources. Predefined tables
are provided in the database to facilitate setup of

wo b@79yReMm but a user can have the option toPCT/US2006/045661

custonmi ze fields within the tables. The relationa

dat abase can include tables for DNA sanple, clones,

ol i gonucl eoti des, PCR fragnents, cDNA, chem ca
compounds, proteins, netabolites, |ipids, cellular
fractions, biological sanples fromdifferent organisns
such as viruses, bacteria, or nulti-cellular

organi sns, patient sanples such as bl ood, urine, and
buccal svva'Bge smﬁtmar@dcmrms@ lirﬂf @@rﬁathe@rﬂ@tmsources and

S TEF eidn b P RART S, s, o8 TR

SWidsPeot ¢ bARCOtIREE sirpeae dém%ﬁhs rmﬂpropﬂeemty SbZleces Ideally
i nsert sequence, nodifications, vector nane,

t@ﬁz‘éofta\mreous(aab!ff $a|ipkerfase WMUE@P@HCStE‘éWﬁPﬁB?BF to track the
s‘(‘ﬁrﬁé\é‘%ﬁh p|50cé§’59 aﬁ”d t?é@kln%‘#ffth%aﬁ%@ébésa@an t?e displayed

onucl eot i de nane, cat1© |ty con
doanaadcymiutativer sampsle rpxstmey foﬁ’nsrcosehge withih ¢heesample
ient i nformation

T R e S R e M

tﬂ‘aﬁgpbﬁ@@k 1j_gm Iy history, nedication, data of onset
of synptons, duration of disease,  and medi cal _tests.

Sanpl eassot gt sftware isdesignadto greasgan infarpatics
;RF%Et}‘Q{-I P et aSMﬁsequenc%éRé rSER S oeaq%ugﬂae

transcriptiona
ipfofmbition setowlkichds mutmatlynsttooad ratya dbcpbwankstation in a

d f bl [ hyhr.i di
BfefdekgPaseTorbiat: Riowrdel, thS SatiRMEs drsiAe Of linking
rﬂ'i.!‘l‘lg ﬁ?h@%’i‘é e é’?ﬁéral‘?ﬂ?g@élcéhviﬁol?frﬁ@‘stsyﬁﬁé%Férrﬁéﬁ:ﬁ)n

' ke. ta can be supplied in the form of

a@umumt‘rﬁﬁeby atsibpie User sampest e Woleaded toan cgnivalized
ARt Py e Ghi SUUER” NGB L B Rt
arvieonsent aandalsy be @weh tpoveser ihteefaces THeleallty-user
environménf can be expanded to multiple-site environments, and
software and databases can be located on a personal computer, on a
server within an intranet or on the internet such as an e-commerce
site. Access control and log control systéms are also provided in the
software.

' Shown in Figure 11 is a computer-implemented system
architecture 114 for utilizing a local area network 116 to intérface an
application processor 118 with one or more interrogators 120 that
communicate with one or more remote RFID tags 122. The
application processor 118 is coupled to a database 124 It is to be
understood that the local area network can instead be a global
network, such as the Internet, in which case web-based applications
would be utilized.
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the software is able to interface with robotics
equi pnent to track the sanple within a process, and

wo e@ckii2g3 of t he process can be di spl ayed as aPCT/US2006/045661

accumul ati ve sanple history for storage within the
sanpl e device as well as the database, such as storage
in an RFID transponder 110. The software is designed
to create an informatics infrastructure where a single
user generates their data and information set, which
isinitially stored at a |local workstation in a | oca
dat abase format. However, the software is capabl e of

Ii nki ng mideplly, inene eMbodiraat dhieckiveniaryoandnt .

TR PR SR EUIH A8 a8 GBS CAREA

be u oade a cen rallze

mwan'e direporienigcd inniddiewdre cempohertvandranbckeend
%lff\?,o be a web browser interface. The nulti-user

VRSB RN PRAIEHe expanded to nultiple-site
envi ronrrentts,s éﬂ@rsﬁefmbﬂaﬂ%taﬂqe FPOAPRPRF SERW is utilized to

| ocat ed on er sona uter, on a server wt
Gr@tataraaf‘user onterrfece it eTInEt candie a‘@mexarrmjmm meeb browser,

e cont rol control .sy
MlasoeaflERER] REL SPniBl ok dRbidrnt [T Rt Brdweer
sufipat-erwolid e nked forsh &Néb%é‘sééféyﬁténﬂl‘bd Olvhereas the
'\ztl i zi ngaa | ocal area network 116 to interface an

ssPsetk Fsrepeatiwace V&q'sldAPﬁhU%% fer argesktop system. The
Wﬁbebégﬁéfﬁﬁoﬁzﬁr%\gaﬁhe skl @ie? U8, AW ,8and can be

renot e tags 1 ion pfocessor
exxpandddito acdanabaskaté2thdudands tof lmsensmddhst degdktdmtoption is
i,nstead be ,a

t Kk b .
AR Tl brindfe e MR aBSS ot AP 1 G Shepina of fata
i lsarapleonsrorpiatiobevid blnawdoteeal Iy, in one
enbodi nent_t he inventory and managenent software 104

has three tBRpdHddiewaseGashindnde Microsoft Excel macros or
grid components developed for use as a desktop option or custom

software created by programming language suitable for use with
web-based systems, such as PHP. The middleware is configured as a
collection of programs that is capable of receiving user inputs and
queries and returning database information to the user via known
output, such as printer, display, or audible output.

The back end software is preferably Microsoft Access,
which is proprietary database software offered by Microsoft
Corporation and hosted by Microsoft Excel. This particular program
provides sufficient database capacity to support up to 50,000
records, and to a maximum of 100,000 records with increasing levels
of performance degradation. Another option is MySQL, which is a
freeware database software developed collaboratively arid available
at no charge that runs on all major servers, including those based on
Windows and Linux platforms. This'database is capable of handling
millions of records, and would be suitable for the large institutional
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sof tware conponent, a m ddl eware conponent, and a back
end software conponent. | t is envisioned that the
wo e@n72nsl software is utilized to create a USBET/US2006/045661
interface." This can be, for exanple, a web browser,
M crosoft Excel or a simlar grid conmponent. The web
browser software woul d be used for a web-based system
100, whereas the Mcrosoft Excel software would be
used for a desktop system The web-based option
provides for nmultiple users, networking, and can be
expanded to accommodat e thousands of users. The o
usesk sughops ignveararsentakpgencies, unyargitessandysiitinational
dees not antici pate sharing of data and sanpl e
ei'ﬁﬁb??fati on via a network. The niddl eware can incl ude

M crosof t Fixe&offmaresi®4 igrdothfigpmeehentmroltdel apeitol signals
for use_as a desktop option or custom sofrwvarf_e cregted
teyther BELEnAtRETaGEHd 0fyenslta sereivieofata @nf {pformation from
- e )« . r .
S AneeiTRcs" 1085 I FUBRCR, Wien Iermidoaisidiidied ro @
todnspoerdernthe saftwapat 04rid aprdiguredibd indiatenwriting of the

dtbrEugt HeRtafdddter b1 230 rd0skinae fq using
rR8ths@s tad @dguipBi@hekawn Yhahes aft afdcesschvibireadily

proprietary database software offered by M crosoft
cosppirrgialbn avddlatet ed by M crosoft Excel. This

parti cul argprQar . ' i~ t ]
parti ol T FRLAT 42\ MSH S SHHHASH EpLig fifecture 128 in
wiiatchnadafabete 0G0 ixtlinkds o bhpiuratibafndeskciap soofputers

{378 4 TGS SERRF 3487 mAS0eBE o be Y n b 35 software
tggk ;lﬁil?ﬁiiééé‘éewnﬁ%rﬁlféi:ﬂo?pl & bBBWeBAr Bfe Udr, tHBSdatabase

I
a maj or servers, Includi'ng those based on W ndows

153, andustepktan spivvamilsSGisesstant 08 thapessktep computers
1'1_?‘.5_1.d|\}v'&9w a web browser interface 138, a user can connect to the

RFID reader 142 through a standard USB connection 140. The user
can then control re.ad and write operations of the RFID reader 142
and the remote RFID tag 144 using the wireless connection 146
provided by the radio frequency communications.

Referring next to Figure 13, shown therein is a further
embodiment of the invention utilizing a 3-tier architecture 148 having
a desktop computer 150 with a front-end web browser 158 linked to
a backend database 154 via web server middleware 156 on a web
server 152. The middleware search, retrieval, and display ability to a
user. More particularly, the business logic is contained in the
middleware program 156 on the web server 152. In addition, there
is (optionally) an RFID reader 160 coupled via a USB cornnection 162
to the client-side program 164 on the desktop computer 150. The
client-side application, which reads and writes to the RFID tag 166
via the reader 160, is launched from the web browser 158.
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mllions of records, and would be suitable for the
| arge institutionaluser, such as governnent al

wagenores3 universities, and rultinational entPCT/@S2006/045661

The software 104 is configured to provide contro

signals to the RFID interface 108 and to receive data

and information fromthe interface 108. In addition,

when information is supplied to a transponder, the
software 104 is configured to initiate witing of the

data through the interrogator 112 to the transponder

110 using methods and equi pment known in the art and

whi ch is rEnain pltesnative attigr arsenasmentpfdhés aschitecture

da#’a@éé'gé E%S?‘i S PI nr&;%&: gﬂga%,lc%,;q% 856@ %QEEF%%\Q c‘a?nauter
mmhaercmrﬂ:ﬁ?uni@t&svahbesﬂymithlﬂﬂe dﬁab@setlsn aat_htahe back
Gither o DHSIRCBRJOREReTe s STaDAsicd e Exdeharet
q{] A We‘ﬁﬁ%r RS s BB {Glﬁélézr%g‘@fﬁélér%‘rt Rfasdlﬁézdata (e.g.,

owser I nterface a user can con
96) roms Rﬁldatae@@mesmﬁdmgcﬂqgaaahswaﬁdara plete) into a database

G BBt OB Pt iBkedt o dRihs. 480 a EBRY M drasaing
diWh, teag. 144 using the wirel ess connection 146

pr ovi ded bi{fét he radi o frequency conmuni cati ons.
Ref erri ng Hem fudher plkernativeidkien agrangement of the

- | a
SRt PRI TRl LB Spollbbibe §ggRafrhéSront enc
doromurichtesodiveotlyewithothe |da<ted1>ase h5daatk tihe bhatlaleask The

b d 156 ,
BNEs R PBln e conkplicd vtRiLag StaRe?alSle 25l anigcation,
drid @ ussduleVRsiereadin (ﬁﬁ*@?ﬁ' éindt\hﬁthig‘pltﬁecfﬁfé RFQDCta@ 166 may
contained in the md evvareg ram156 on the we

ajgp g conrained viidhin tbi apriication Ldfki birm y)e @.ﬁivantage is
Rot RHe8PRiich bR RHBOATHIAE EnH LY EGHETS Hdvisible) and

does not require third-party software (Excel, web-server). The
drawback is that it is not as network compatible as the 3-tier
architecture described above.

The following Examples are presented by way of
illustration and not limitation.
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to the client-side program 164 on the desktop conputer
150. The client-side application, which reads and
wowniwess2s® the RFD tag 166 via the reader 160, PCBHUS2006/045661
| aunched fromthe web browser 158.1n an alternative
2-tier arrangenment of this architecture 148, there is
an Excel front-end programon the desktop conputer 150
that comunicates directly with the database 154 at
the back end. The business logic here is enbodied in
the Excel macro program This nmethod is part icularly
efficient for |loading data (e.g., 96 rows of data
corresponding to each well in a plate) into a database

to take advantage of the FBS&@MIJL%“ ons, such as

copyi ng, draggi ng down, urther alternative
2-tier arrangenent of the architecture 148, a

stand-al one client applicat) 0, at the front end
communi cates directly w t%%gpéét]abase 154 at the

back pa@darAfRNPYE 'M‘;@ﬁﬁx'#@ﬁz Bxdl.%éi@ﬂf_ @ME‘S’F&RA{EE bevice

stand-al one client application, a nodul e
reading fromand witing to t he RFIDtag 166 rray al so

et oo TS R RRRLL dethes Siirkiibn 16, BibRBical sampie
stordige dodicdss usirig va sdibbe)vabie av@gixanhaterdil.r eDependent on

hirqg- art softvvar Excel , web-server The drawback
”@ iHa OQ'F | smader i?&'%rﬁt?:'{ﬁﬂ)atﬂ b@ezjégt‘FHl?rB ‘%’f%’l‘“"e the

rAEEHkt QGhET ?J‘é@%?b‘dbeﬂ EHOO frereift 9drd g’engbﬁﬁ@i‘?.' €S In these

are pr esent y way O USt rati on an
Hxampé%,oralE)mmeWBEﬂlomR@gmal OStoLopiER MO) unless

HEBERIFE NgsEh T S o PaRogT CcTelbnp s Pl Tris pH 6.5

wigy i pssd fer hed piepahtiol ef Ntlrdox piy ¢inyal alcBhpe®M, Sigma
on the blologlcal mat erial being stored in a
Nsar PBA 36 bagimnsteraggematrix. e concentration of the polymer

was tested in a range of 0.1% to 10% (v/w). The pH of the matrix
was tested in the range of pH 5 to 8. For convenient detection of
biological sample phenol red was added to the liquid matrix at 0.0002
% (w/v).

The matrix in liquid form was applied to sample wells of a
96-well plate and dried completely at room temperature either under
standard pressure or under vacuum in a vacuum chamber. The
drying time for a 50pl volume of matrix was overnight and under
vacuum a shorter drying time was required. The plates were then
ready for the storage of biological material.

Additional storage additives such as one or more of
EDTA, NaCl, MgClz, KCI, (NH4)2S04, MgS0Q4, CaCly, Zn-acetate, Na-
Acetate, cysteine, dithiothreitol (DTT, Cleland’s reagent), potassium
acetate, Tris-acetate, magnesium acetate, KPO,4, glycerol, Triton X-
100®, sodium dodecyl sulfate (SDS), sodium azide, protease
inhibitors (PMSF, aminoethylbenzenesulfonyl! fluoride, pepstatin, E64,.
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matri x was prepared with different storage buffers. |

n these Exanples, all reagents were from Sigma (St.
wahowr®752880) unl ess ot herwi se noted. For dry stPCHYS2006/045661

nucl eic acids, 20 Tris pH 6.5 was used for the

preparation of a 1% pol yvinyl al cohol (PVA, Sigma no.
P8136) basic storage matri x. The concentration of the
pol ymer was tested in a range of 0.1%to 10% (v/w).
The pH of the matrix was tested in the range of pH 5 t
o 8. For convenient detection of biological sanple
phenol red was added to the liquid matrix at 0,000
béstatin, Ttheunaptw i aprogoind, fogm@@&eﬁt%n@b saﬁbr%thylene

ob, Gl SPUbeD) i i ARy hitbgpionacenine

dMﬁE@Iéﬁtﬂd@ qNADQuﬂAWan’naly b@eaddgdngjltemyf intoa th@nistorage
| une of was overn n(i! under vacuum
w%tf%a

Mt Eor SE PGS ARE eren%pEatRH, depgnding on
ti@?ﬁiﬁlaggfwwecosb%r?@ déHt bEgk asibfediceRtpatalial associated with

stora i ves such as one or nore of

bEDﬁchaia@ttlvalsmchKels eommesohhewmm Q(pndstlons' may be

éﬁ"‘?"p e‘i]a(i'lrgﬁﬁl’?'s'? e@@%tn?e '%é& jt%%[} gf:g# g%gr‘l‘?éteéses the only

suibsfaReettdt Be aaa@elswnramydaaaon@%r 1¢1] )acreactlwty reactlon is
Triton X- 100(r), sodi um dodec sul fate é % %
witiefle, ThroteaseX GRNbAISH dng one or more i hibi ors Such as

aé?ﬁc%'gﬂgébﬁﬂa FOEHAtRMNalf Epgﬂtge TRRPFhALHR can be sterilized

trn eu eptim,
tlﬁrmgbamGIGEhﬁttobtlopnbyeathm@am@ er tPEdigubbinicn&he matrix

ser ggpe 'rFEri)a(' 8{@@%&9‘{%%1 g'cfr% %r'rltg’% %/é‘ég‘ijg‘r%%&d‘% applied in

a”ﬁtddé:%‘: tOr tiid adtdrbget vesiansitaet | ivalsi r@gleafttMes or in multiwell
rehydration, depending on the bioactivity to

platasat a;djquydor@gfraalofiraﬂem A0Q3d Reng)! \m‘tt e case of a 96-

V‘g%'g ?% activity such as enzymes, the reaction
& ns may be adjusted directly in the storage

matri x. n some cases the only

EXAMPLE 2
DRY STORAGE OF NUCLEIC ACIDS

Biological sample storage devices were prepared as
described in Example 1. General molecular biology materials and
methods were used, as described. (Sambrook et al., Molecular
Cloning: A Laboratory Manual, Cold Spring Harbor Laboratories, Cold
Spring Harbor, NY, 2001; Ausubel et al., 1993 Current Protocols in
Molecular Biology, Greene Publ. Assoc. Inc. & John Wiley & Sons,
Inc., Boston, MA). Stability tests were performed for plasmids,
oligonucleotides, DNA fragments in the form of a 1kB ladder, PCR
products, genomic DNA (feline and human) and RNA. Recovery and
stability tests were performed using gel based, PCR, and
transformation rate analyses.
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substance to be added for rehydration prior to an
activity reaction is water. The matri x can al so
wo pal7edesone or nore inhibitors such as anti bae¢EUSZI06/045661

and/ or antifungal agents. The matrix can be sterilized
through sterile filtration or autoclaving prior t o
aliquoting the matrix into the individual storage
well's. The autoclaved matrix is applied in aliquots to
the storage wells either in single tubes or in
multiwell plates at a liquid volume of 10 to 100 n
per well in the case of a 96- well plate. EXAMPLE 2

| C ACI DS Bi ol ogi cal sanpl e storage

devi ces \Ae,lagc(ﬁ‘{aFQ)%r§6P§SOQ%WUIQP%%QH§H?Q?%€1é) (New England

CGeneral b’ 0 materi al
Bistabs aB\dﬁSBevéelq, l(’l%)r laltrao{&oateatratum’mlet’:ul@mg/ul in double

A t Manual | d

qﬁﬁuegtwa.teg?d%%faﬁ)gﬁv%ggasﬁ%f%n mg réz’@%ﬂikgﬂagf}@é?'eematﬂx in
3 | |

Kk o R e BIFR BRI, PEILEE The Siinple was dried

aBudt stgrek)at @amltemn@'@tsm\erecpetmirm@sm was stored in

B PR Jaodr 20RO s, FOEnbra e bl RE A0 was
dppmed teneh&Nyy B@@ﬁgﬁé Wweénd websbmmet @&iss rgelipdrated for 15
performed usi nap ased, PCR and transform

rinetemappsest P@ASMQ‘gSsmn%E%%tm Gra%@ref DH5-alpha

SO ER TR A L) PR B S pore on Lo

aliat plates antemdubitted) omsns;mtt atedBZﬂC t ﬁlé1€eirqeél$ on each plate

WePE it Bekfent RA B pyefk Aol shftiliated Jpaged on-the
trEnESMBEIIRE bﬁfdd)rrﬁrolCD'NA ‘(ll (ﬁ{gaém;ﬂ,ld/@ stbps@ Gt 4P 7 OOC)

liquid formin a -20 OC freezer. For recovery,

ddH2g was DNA recovery was greater than 50% on a 5% PVA matrix
following storage for over 8 months. A 1% PVA matrix was tested at
the 1 month time point and resulted in recovery that was greater
than or equivalent to the freezer-stored DNA. Transfection rate for
long-term storage was stable with a recovery of 60% for 5% PVA
matrix and 100% for the 1% matrix. No decrease in recovery was
observed after 6 months of storage. 5% PVA did not go into solution
completely.

PCR analysis of the rehydrated sample demonstrated
continued stability of the sample under the conditioris described.
Two PCR primers were designed (forward and reverse) amplifying a
480 bp stretch of the pucl9 plasmid. 5ng of rehydrated sample was
used for the amplification reaction in comparison to 5ng of control
plasmid. The PCR reactions were performed at low cycle numbers
under nonsaturating conditions. After 8 months the dry stored

material could be amplified without detectable loss of amplification
efficiency.
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applied to the dry sanple well. The sanple was
re-hydrated for 15 mnutes and | On aliquots were
waois@d/orsess r ansf or m DH5- al pha conpet ent bact er i BeT/U82006045661

The transforned cells were plated on LB agar plates

and i ncubated overnight at 37C. The cells on each

pl ate were counted. Percent DNA recovery was

cal cul at ed based on the transformati on of control DNA

(10Ong of pucl9 stored at -200C). DNA recovery was

greater than 50% on a 5% PVA matrix foll ow ng storage

for over 8 rmnths A 1%PVA matrix was tested at the 1
D Il (b iy QTIE TQRAGH in recovery t hat was

oreater t ;
Tr ansf ect Pgﬁlor 'Q%gakgﬁié’%sgr(?ﬁ@% @géérméP@{a?g| e reverse)
for tthea araplifieayioof oﬁQ%cEw \wer®\wpotkedi in andomm% bbriopl at a

thFaloFOBCRDMALOBIOL 1 OHRbEN AL el At Sy Jp VA dry storage

rﬁSka: ) £2aR! Glehl ?f E%aﬁéw lét@f tﬂwe fcf-l &ﬁ@él@@tndes were

sanpl e denonstrated conti nued st ability of the sanple
dnheidr oveenightdiati onsndetﬁmpeéaturﬁ/\@ml‘mm@t@ wase stored at

desi g forward a ever

SBTuT B AT bo el oS ceitleg in tiquia
foRen URRdaf cr20%€ @reézdr.catFon reesveny) iWeusrrrwritadming both
to 5ng of control_ plasm d. The PCR reactions

qj@qwmtmes dﬁ@&@w%ewgr@na%l?v%m M%'PQ n@CR reagents

SR S BER PNt gl BF SHid15! B[R I&hé UNTPs for 15

anpl i w T hout “det ect a
ramuutes caThenresmvdmtmbyeactn@m coxbarEwWasersnefaced into PCR

Zlcgfﬁq' %()C%!gg?%,?( Vbéjilagﬂ,%forﬁﬁ {%58\: hﬁVWaS’se}:ycled for
2/5>lc%ves)fankﬂéie@troghwtaﬁhaqyr@@at\/z@d en @f1d)atbaode gel.

20mM each on a 1% dry storage matri x in each wel |
of a 96 wellhep|Gle, a"ﬁHMSlﬁ i Eéotﬁh@esa'iﬁ)é}'kf'cat'on of a PCR

product of expected size. Compared to the control, twice the amount

of primer was required to obtain the same amount of amplification
compared to liquid stored primer. Recovery rate from a 1% PVA
matrix was lower than the liquid stored control. Recovery was
improved by reducing the concentration of PVA in the matrix.

C. DNA FRAGMENT STORAGE

DNA fragments in the form of a 1 kb DNA ladder
(Invitrogen) (0.5ug) size standard were spotted onto a 1% PVA
based dry storage matrix in the presence of DNA loading buffer
containing phenol red or other coloring agent and 50% glycerol.
Each well was spotted with 10ul of DNA ladder and dye, equivalent to
the volume of fresh DNA ladder used for the ‘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
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dri ed overnight at roomtenperature and the plate was
stored at roomtenperature. Control oligonucleotides

worse/ozi2esed in liquid formin a -20 0C freezePCT/BO2006/045661

recovery, wells containing both oligonucleotides (PCR
prinmers) were rehydrated using PCR reagents containing
I x PCR buffer, 5ng of pucl9 plasm d and dNTPs for 15
m nutes. The rehydrated reaction m xture was
transferred into PCR tubes and Taq pol ynerase was
added. The reaction was cycled for 25 cycles and

el ectrophoretical ly anal yzed on a 1% agarose gel. The

laddensize Standardappd toadinapbufieraviess hydmatrd with 10p! of
ct e z r ,

dtlal-?%g th—gﬁgrmwﬁ§&§$u8h rarenr‘gov\gvrggrgdaﬁje tcho ob@{ég reﬁgectlvely,

psioretatoadingofang ELDlpct afi deadumr@httmahl gldatrephboeesis gel.

primer. Recovery rate 1% PVA ri x was, ] ower, .
Phan the HrohupmaySed Gt sprtraldadelsy Sietethis: fasis form in
the fEPé@éHGet her C@@&&%{&atﬂﬁ%ﬁf a'E’VA—QO"thew%t r tém&ared by

fragments in the form of
fktomemedmte(n&w mggnﬁtmdnmg)Brgmaﬂe;tSéamarta meb' minute

aéfcgégﬁg‘éontt%ﬁ g%/%%ﬁg?%ﬁégg%& a%f?-fg%hdénm 8 éég‘eer ence In

fﬂror@sl@ehc@Irﬁ@nwtyagﬁthamﬂfféeéﬁ\gIsyzxermNA baekiswalds observed,

otte wth | Qul of adder and
NG Vol b hann SHRIVBRLDRA (e dagon £10h theedry gtorage at
rbB?n‘t\e?HEéPéﬁSHé)” of the |adder in one well of an

el ectrophoresis agarose gel. The DNA fragments with

t he | oadi ng dye wer e dehydrat ed overni ght and stored
recovery, cells with the 1 kB
N Fer—S Standard-and | oadi ng buffer were
rehydrated vvlth | Om of ddH2O. The rehydration time

was 5 and 10 m. nutes respectively, prior to |oading of
t he IM_DQ_LUZJEQJ@QL&_&B ey ‘ NMdnto an el ectrophoresis gel.

For anal yshSyota| @hdlintC8R I Mg ' REEPgeHANRE relink! BNA in 10p

formin
of TE pH8 buffer was spotted onto a 5% PVA based dry storage

matrix per well of a 96 well plate. The genomic DNA was dried
overnight and stored at room temperature. Control DNA was stored
frozen at -20°C. For recovery, the wells containing the genomic
feline DNA were rehydrated using PCR reagents containing 1x PCR
buffer, 2 feline specific primers at a concentration of 10uM and dNTPs
for 15 minutes. The primers amplified a 600 bp fragment of feline
DNA. 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 week and 3.5 months
after dry storage. At both time points the DNA fragment of expected
size could be amplified without a decrease in amplification rate
compared to frozen stored genomic DNA.
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the presence of |oading buffer at -200C was conpared
by fluorescence intensity using EthidiumBromde stain
WO 0007/025253 m nute and 10 m nute rehydrated dry BCDUSZE06/045661

size standard. No difference in fluorescence intensity
of the different size DNA bands was observed. None of
t he bands showed DNA degradation fromthe dry storage
at roomtenperature. D. GENOM C DNA STORAGE a Genom c
Fel ine DNA A total anount of 20ng total genonmic feline
DNAin | Or of TE pH3 buffer was spotted onto a 5%
PVA based dry storage matrix per well of a 96 well

pl at ©) GraogeitoliumMaN/DNA dried overni ght and stored

"0 oo b Rk fhfou T s SonPYOLAR BEHAREC UABRIDNA in 10,
ofe'l"tEnpl-_@\waﬂ‘ée wely dpaiteddusnbg 8CR%eRytisased dry storage
contal nin

taining | x PCR buffer, feline_specific pri S .
@ trix doneaRDrWEIAT G el 8P TG, OB o ifuEIgA was dried

' b t | DA DOMAs stored
o Bl M SR S A RS A A e
fiRCRN wies2@Md. Tag pol ynmerase was added. The reaction

was cycle 35 cycles and, anal a,. 19 ar

gel . PCR a §ﬁ{$si§ i oﬂi‘?@d C%éﬁ&gﬂg ap@@gg TPEA  were

rgﬁwfﬁétéat&ﬁriﬂgypmrr@g@en%s Gohtaihimg Doi PCR bo&dIN2 human
ragment of expected size could be anplified without a,. f

grewvténdactar ahpl (hFE&Ei%n sRAwlieoRpUnEES 18t 13 osefcentration o

nednge ARy . kS | i6h mixture
ThHcHEL RGP, 06 2 TR EaRA e Pofydrepedirfgioh mixty
viaé fteansis-regoiritedPCRt bulbed % iRVA drp pady theraseomageadded. The
matri x i n each | aof. a 96 well, plate. .Th j
FERAURES WRS S)C chhl; §|$t C‘éﬁlﬁss?'a?eaﬁ"ilﬁﬁgoﬂﬁ 9% L §arose gel.
t enper at ur pcrOgAE s Nés IRsrTeiAafed 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.

EXAMPLE 3
DRY STORAGE OF PROTEINS

Biological sample storage devices were prepared as
described in Example 1. This example shows that dry storage of
proteins at ambient temperature with complete recovery of activity
offer tremendous advantages compared to storage of proteins frozen
as liquid samples.

Stability and activity tests for different sequenases, heat
stable polymerases, restriction enzymes, ligases, proteases were
performed to demonstrate the protective nature of the dissolvable
matrix.  Stabilization of proteins and their recovery as active
molecules was achieved using the longterm dissolvable matrix
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frozen at -20 OC. Wells containing the genonm ¢ human

DNA were rehydrated during PCR reagents containing | X
wE@aR7bu26er, 2 hunan growth factor 13 (hFGFl  3PCT/US2006/045661

specific primers at a concentration of 10nmM and dNTPs

for 15 mnutes. The rehydrated reaction m xture was

transferred into PCR tubes and Taq pol ynerase was

added. The reaction was cycled for 35 cycles and

anal yzed on a 1% agarose gel. PCR anal ysis was

performed one nonth after dry storage. The fragnent of

the hunan growt h_factor gene of expected size

dmrimcb@hmt&rou? § DA BadRs PraRated Madheh p.rg{sgnce of TRIS
LE

oBSER BRI P R s BIANRLE B wos

soticdéfied dpadethyadr atéan b the rpibtains ware shbttesk amtpethe dried

shows that, dry storage of proteins

m@mzsrmumewﬁﬁ SEhRar o dtisinine ohitrBABIGH  (Fig, cat. no.
EdSHsvéﬁﬁéFﬁ\?@@ﬁ AopRasedrét PF@@@G@S Ol‘nu@mbendml Corp.,

roze Stability and activity tests

cesalay mr\éagtoszecbpéhagegd fiosen. sthdIwapey imthgsBsotein solution

TR PR, SB35, 0PTSRS i ctibked it

tliess@olablizetht r matrbt abhhdzadried of apr cagibiendndtemperature.
their recover cu chi.eved_usin

Vi mnarm P S deIte TR IRIRRicH] Buttellel & arfehcentration
d?B(t)rS ’to"‘@é%rﬁy’@r eﬁhér‘rﬁlﬁﬁjr@ 9$Qﬂ©ﬁ)91f:a'r8bﬁ1§lé51r8,the presence

henol red as a pH I ndicator, A. The matri x
ozﬁassalsscd)anwmne%l vmgsmmﬁto&h%daﬁ&qﬁab}%wﬁ}@a\mpk& matrix.
spotted onto the dried matrix in the presence or
absence of trehal ose (Fluka, cat. no. 90210) or

val i damycin A (Research PEXAIRIPLE 4t er nati onal Corp.,
LONGTERM STORAGE OF PROTEINS USING THE DISSOLVABLE PVA MATRIX

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 —-20°C and loses activity over time in the freezer
through repeated freeze thaw, resulting in reduced reading length

and quality of the sequencing reaction. Sequenase™ was applied to
the dissolvable matrix in 1x sequencing buffer in the presence of 5%
final concentration of trehalose or validamycin A. USB Sequenase™
Version 2.0, DNA sequencing kit (product number 70770) was used
according to suppliers protocol. The concentration per well in a 96
well plate was equivalent to the concentration of frozen stored
Sequenase™ ysed for one sequencing reaction. Control Sequenase™
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catal og no. V21020) in liquid form The water in the
protein solution hydrated and sol ubilized the PVA. The

WEe@r 7253 xt ure soaked into the sol ubilized netT/US20861045661

dried at anbient tenperature. Validanycin A was added

to the biological material in a concentration of 0.5t

0 10% w v. The m xture of biological sanple in the

presence of validanycin A was applied to the

di ssol vabl e PVA sanple matri x. EXAVPLE 4 LONGTERM

STORAGE OF PROTEI NS USI NG THE DI SSOLVABLE PVA NMATRI X

Thi s exanpl e descri bes recovery of active proteins

nAsg ®kpngdl sagventiangllyt dnage-20°d@ fsekzahl e FArecovery, the

ggé{'Iﬁgé_\R/rgfﬁp@fa%gp&m%%&rl\%vﬁﬁdzbﬂlto@elgrseé:c?gieﬂging buffer for 5-
85QUANAGESE M - - Sequenase(tn) (USB, Ceveland, OH) is

normal ly stored at -20 OC and | oses activity over tine

in the fredRAr ackHvHygRNRYYES: SeqUansiBgt reactions weregrepared

o ad oadi i ¢ 4
LaigeuRe S e ben SRR et diBfrprporspg on an
dceylamiae seqataricingngeél.x T$ensequergdwdf ¢hel frozen and the dry

esence of 5% final concentratjon of trehal ose or
Sharerhspalenese sicee dRmBasEdnpYVErading 2he SeaNence ladders.
BogH &t enéés Haueﬁécsa.ﬂ@#@édihgﬁghni s used

according to suppli erséAorot ocol e cohcentration per
vell in a 9 WAQ POLYMERASEquT 24l patymerase for PCR reactions

BRSRASELoD 0! B NoRkd S SALAE (e RGN repeatea
bemzed thawenesoltind yin | lower 28niilificaegnr effielency. The Tag
recover t conplete well was hydrated with 20m of =
POIYTERASRC Ty ich Mip 1) ¥y aPpYied kR dresolyabiimptrix In 1x
P M B eseheotr a8 AL BRI RSuYA F TRehalose or
Yatidpanydie fequding mg)rgantratiensa@nemﬂ?ls inf at B6 Wwelklate was
880ivd18nd"h the concentration of frozen stored Taq polymerase used
for one PCR reaction. Control Taq polymerase was stored
conventionally in a -20°C freezer. For recovery, the complete well
was hydrated with 20ul of 1x PCR buffer for 5-45 minutes.

For activity analysis, PCR reactions were prepared using
standard PCR protocols and the PCR product was electrophoresed on
an agarose gel. The PCR products of the frozen and the dry stored
polymerase were compared by visual inspection. Both PCR products
were equal in intensity.

3) DEEP VENT™ HIGH FIDELITY POLYMERASE (New
England Biolabs Inc, Beverly, MA.) Deep Vent™ polymerase for PCR
reactions was shipped on dry ice and stored at —20°C. If the frozen
chain of transport was interrupted the enzyme lost its activity. The
protein lost activity over time through repeated freeze thaw, resulting
in reduced enzyme activity. Fully active Deep Vent™ polymerase was
applied to the dissolvable PVA matrix in 1x PCR buffer in the
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stored sequenase were conpared by readi ng the sequence
| adders. Both sequences had the sane reading quality.

WQ@R00TAB2RLYMERASE- Tag pol ynerase for PCR reacP@CDOS2006045661

stored at -20 OC and | oses activity over tine through
repeated freeze thaw resulting in lower anplification
efficiency. The Tag pol ynerase (5U per well) was

applied to the dissolvable matrix in |1 x PCR buffer in
the presence of 5% final concentration of Trehal ose or
Val i damycin A. The concentration per well in a 96 well

pl ate was equi valent to the concentra of frozen
pseseageTaef péi%wrref!a@é (FEESBFabRe P@%{ Qé%‘é‘?? A.  The

Sgig:'égigl”?ggﬂ ffﬁ’% %Sw%'ilo?ﬁage%%eﬁucﬁ@l }Abéwg eduivalent

r recover lete wel
tbyt:l‘ﬂ@t@hwnﬂrrafﬁui off frbzenDGR)md f@eepokleﬂﬂbs Rolyorerase used

F t d
FRSinE B abeatRk SR ton Beah v et iBaRiRsEREE ias stored in
ae'-%“@ﬁP@éf‘éred Wﬂea&oﬁg?ré%éew&ﬂl wabenPeratd dviths 2001 of 1x

the frozen and the oreeﬁf) ymer ase were conpared
PER vbuffer forsfeds cm\lnBtft?n P Fprrcﬁnrcn@nsveW@r@qpaepaned using

HRBGPRIGGRaPEealE 4 . T proflie) s =T {hipresed on

avolagmtosee dall PR sleaetn cbnsFlga.sr@mqqpeerﬁCdt ypriozhicts of the
and stored at -20 0C %&j the frozen chain d b |
frozeRpaNd Wie | ANgr StRted SREUEASSRe WEEE FPgnpare y visua

iIRShE¥ibY. TiEoU MERN frodducdst were/ é’d@él tinTRatHidRHEh bromide

repeated freeze thaw, resulting in reduced enzyne
|at:en$ltvy Neuquantitetive dtgrenga conjd hs Q@éfesg%d agfween a re-

}0% hq‘p%hﬁ g %ﬁﬂg\égg \)2?‘{/@ ¥ tr{-'lti)ﬁ(n%%n r a;( [ EﬁRof

VaI i damycin A. The concentration per well in a 96 well
gl at e_was (|_5U Eer wel | Z, equi valent to the
j stored Deep Vent(tm

Pol ymer aswﬁm};@és%’ﬁoﬁgﬁ é?%u%d CPiur 9kr RSP was applied

Vent (tm was st ored
to the dissolvable matrix in 1x dugestlon buffer in the presence of 5%

final concentration of Trehalose or Validamycin A. The concentration
per well in a 96 well plate was equivalent to the concentration of
frozen stored Taq polymerase used for one PCR reaction. Control
HindIII was stored conventionally in a -20°C freezer. The complete
well was hydrated with 20pul of 1x restriction enzyme buffer for 5-45
minutes. 1lug of pucl9 plasmid was digested with the rehydrated
restriction enzyme and the digested plasmid was electrophoresed on
an agarose gel. The DNA banding pattern of the frozen and the dry
stored HindIII were compared to a nondigested plasmid by visual
inspection. The frozen and the dry stored enzyme showed equivalent
activity.

C. BIG DYE™ CYCLE SEQUENCING--ABI Big Dye™
(Applied Biosystems 1Inc., Foster City, CA) enzyme for cycle
sequencing lost activity over time after repeated freeze thaw
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a -2Q0C freezer. The conplete well was hydrated with

20m of | x PCR buffer for 5-45 m nutes. PCR reactions
woweog/opizépar ed usi ng standard PCR protocol s aneCT/bs200&hRs661

product was el ectrophoresed on an agarose gel. As

shown in Figure 14, the PCR products of the frozen and

the dry stored sequenase were conpared by visual

i nspection. Both PCR products were equal in ethidium

brom de intensity. No quantitative difference could be

detected between a re hydration tine of 5 mnutes

versus 60 m nutes. B. RESTRI CTI ON ENZYMES Hi ndl || was .
pspaessds at restltingd inovegucede reairgappn oty b the sequencing

dissal vahl.e L X ' i buffer in the
rﬁﬁggﬁgﬁ‘cgﬁgfr@é%%g@g c%ﬁwéﬁ‘iteg@of Tr ehal ose or
Val i danmyci presh, Tappropeiatetyatstonederaciive Big aD9e™we(ABI) was
pl ate was equi val ent to concentratjon of frozen .
e tha g I aeeeb 6 BUA SRaGE Bird Rordastup Bifer in the
' - tirapaldye i ! 0). T
e Bl S R B e e o) T
test 4 thiecBim D pa?y mazyoheerodler be- dehyidnated in the jiresence of

e P sdafnclhc B iflett LI ¢ ROMIGH Shtivity, Big Dye™
VhE W RBar B €Heoprase MR IofsH 18 forwhed DiAntemdindg puclS. The

pattern of the frozen and the dry stored Hi ndIII,we(re h
cnfRMtEation Peonyeledted@ HasWel BIBtesigs equiva ent to the

| &e@tr - T n h ad BJE

ds owe ég‘&nva{;ﬁnﬁ%gétﬁi Vlﬁ?)g'gﬁc%‘-%?%e%%%%tm@lﬂdS(CLEused f(.)r one

SER(UENINNYG- ABRCB0D . Dy eComkrglApBeiqeerBisslystwas Isfiored in the
Foster, City, CA for cyc sequenci | oSt ... imd

STignglan B mltks frefeeths diie FAGBME wé'was hydrated

wiRwppaessass regstibhi Baffdr FedBrrnirmadsg PERAtdactions were
t he sequencing reaction and reduced quality of t

peEermee ecorgpiepo; msyp@ﬂi@rga(e%mmgngaélq@;g?@ﬁps cycles.
B! Bc¥Sroducts of the cycle sequencing reaction were purified and
analyzed using an ABI capillary 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 and sequencing primers were compared
using Mac Vector sequence analysis programs. The seqguence quality
was identical, in the first 700 bases. Longer reads were obtained
using the dried Big Dye reagents, as shown in Figure 15.

D. PROTEASES
Proteases are major drug targets. Currently, proteases

are used for small molecule screens to develop new drugs against
viral diseases such as HIV. Protease assays are often difficult to
perform because protease activity is a delicate enzymatic reaction
where baseline activity of the stored protease has to be adjusted
prior to each assay. The kinetics of the reaction varies based on
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applied to the dissolvable PVA matrix in | x reaction
buffer in the presence of 5% final concentration of

wo c@narnse (Fl uka #90210). To test if the Bi g ByRUBI6/045661
enzyme coul d be dehydrated in the presence of plasmd
and sequencing prinmers w thout [oss of activity, Big
Dye(tm was spotted in the presence of ML3 forward
prinmer and pucl 9. The concentration per well in a 96
wel | plate was equivalent to the concentration of
frozen stored Sequenase(tm (USB) used for one

sequenci ng reaction. Control Sequenase(t was St o_te_d .
changes dBnPEREERSRAI acHVHY- afteic sade/epezerdiaWnp| bhle section

d?é{wbn‘é@tsat@éd{g@_ﬁdd‘ﬁé&‘ sitealks! ix ERACHIeBeREE! OF HFsolvable
m nut es. fo

reactions were perforned accordi ng )
rhatriz upete @rotected fmenmd the doss faft agBvitycarg . cold IpERCtivated

oducts qf the cycle seguencing reaction.were . . -
At [y RN ENARO5s RethEaprtY,profile, resulting in
a5 BB ipRHdHLd RRhBUSBRINGY £OF @njduke bheherankgaielr such as for a
instructions. The sequences of the frozen and the

stngll nelecuis gcmening PERjeMI | as the dried Big :

Dye(Lr) |1 BUESGRERT O eBf S Blod ol 31eba"de 250

cerresteationabesi webr ofiranes wWidlé age gmeztrgated twithadissolvable

' tical, i he first 700 . ‘ o
Y A HRH s g HiRe RIESEHCE: G DACMBGeHLErSrad RbhniES, 25%
dtﬁgr%%él,lﬁM NadiRgH®\IE) EbREAARSS t@éﬁal@é@brdf?li&jamycin A at a

targets. Curr_enfly, prot eases are used for sna ,
firmlecomeenbiadion afol dendd) %bp (WéW) dr A§sa sptnet HIM grotease was

R85 NG 87 SR BB S PRILD 058 §ldhee gf trehalose
arelviatigbengairy vaithoutedod ipreseimeee ofaB¥AI neataix. viltye diried HIV
RIGSEPSOTIER] FRGVETSS IhelX oAetibRY vanftes tsthe “Presence of
SIS ARE, PRRpoBRIGALY ebhgsictaciedapeny -y achieved
qnedwere postdretsodnedbdr. Enzymatic reaction activity was followed
in a kinetic study using a fluorogenic peptide containing two
fluorescent molecules in a FRET assay over a 20 minute time course.
The reaction was analyzed on a Packard Fusion microtiter plate
fluorometer according to the manufacturer’s instructions.

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 contrast,
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 (PVA) without additional stabilizing
agents.

2) FIV Protease--FIV (Feline Immunodeficiency Virus) is
a lentivirus closely related to HIV. The FIV protease was spotted
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matrix were protected fromthe |l oss of activity and
coul d be activated after re-hydrati on w thout changes

WO noozloes2axti vity profile, resulting in a trenmePdDUS2006/045661
ti me savings for any use of the enzynme, such as for a
smal | nol ecul e screening project. 1) HV Protease- HV
prot ease was spotted at 25nM concentration per well of
a 96 well plate pretreated with dissol vable PVA matri x
in the presence of activity buffer (0.5M MES, 25%
dycerol, I MNaC, rH5.25) containing trehal ose or
val i darry0| n A at a final concentration of 2.5-10%

OﬂmvwellﬂsD@W§ﬁt€6|WWBﬁ& dissovable pagtidy atnav@n%entratlon
o0 B2 P LAVIRICIP AECS AL P SR o tHkAbIide based

hout e presence of A matri

ighistor] VLB qlesset s, 1908vANAS 951930 ActThétyells containing
buffer in the presence o

oot ProbRerarand SEevBNOURE Tt Were GREMRISHRlY dried
tg t\'f/ggg’)dj 'r%mert@‘ﬁPél*étd:@Ct"F’rﬁ‘ea@:{li'léﬂtMIWaibrotease was

o In a Kinetic study using a fluorogenic
rﬁhmdraeedoﬁolal tnneghmnr fi uweacéwatmbuﬁ‘@reszm the presence of

th@nﬁ\go Uaritg lzrgg E‘SEbLﬁﬂéour The, Eiﬁﬁfrﬁgg't' PBatfidn activity

was FonoRed m@%ﬂea@ §@:dWesImg1la‘ alm.torb@“érac peptlde containing
i nstructions. No enzyme activj coul d be rest
e rféju@fﬁzsqqf\t Solaes fha ffﬁse%%@pow%'a 44 minute time

ctcLLﬁ%? AT/Q:I:GFB “%%isna'ﬁ | 288 oh ”aWScEQ?@”F@s@fn microtiter
Py

matri X. y contrast, 100% of
plabe d’aserometert y Thas FRéqunndeaseuattiyitynmate fuhut rﬂ%@red after

d h
AR RS ELb e R BsE RuEsbAd bl T LESORY s focked by
AN ferh BALtRAThdapRdtdHee protedge drk Msvaih ittt ar fully active
al one (PVA) without additional stabilizing agents. 2)

giter Pyt gasageratyarebigietemMnGTa8ere€ci ency Virus) is
Trehalose and validamycin were also compared as

described above but for their affects on FIV protease in protease
assays for the protection of enzyme activity during longterm dry
matrix storage of the protease at ambient temperature on the
dissolvable storage matrix. Either additive protectively stabilized the
enzyme and no difference was detectable for the protection of the
enzyme (Fig. 17).

E. LIGASES—T4 DNA ligase (New England Biolabs,
Beverly, MA, # M0202L) (400 U) per well was applied to the
dissolvable PVA matrix prepared as described above in 1x ligation
buffer in the presence of 5% final concentration of validamycin A.
Control ligase was stored in a -20°C freezer. The complete well was
hydrated with 20pi of 1x ligation buffer for 5-45 minutes. 50ng of
Sall digested, calf intestinal phosphatase dephosphorylated pucl®
plasmid was ligated overnight with the rehydrated ligase in parallel
with frozen stored ligase. One half of the ligation reaction was
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a lentivirus closely related to H'V. The FIV protease
was spottedonto wells pretreated with dried

wale@msorzabl e nmatri x at a concentration of 0.5 PQI/PEI006/045661

well in the presence and absence of the peptide based
inhibitor, TL-3 (Lee et al., 1998 PNAS 95:939). The
wells containing the matri x, 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 | x activity buffer in the
resence of 150rM Guani di ne Hydrochl oride. The
@'@igﬁfﬁrmd éake iDiSanhaicompetent ibastedial rcallki nEhe cells were

platEy gR\ 08 Judr BRfRGRh G MEPHAR AN AIG WhtbiRas apalyzed by
oS I orpantligated plasaireedonld afdieakaoibnies under
G831 sonqiEiondn 1Tt citorpaeTioese A dsaci@nhigher colony

€6 QRS haRMH freEry 38b+Ed digfdsw.ty was bl ocked by TL-3
denonstrating that the protéease and its inhibitor are

fully acti Ve aRegonstitutablegdIMt paobéase AsspyraCurently HIV

' ' re glso coppared as : .
R 3B PP Tt thE pECRRS %S M rBRusRRgsion in an
actipitgt baserpsesyspedisid MR FRlidyShice8db8Bate in its buffer
activity during Iongterm dry matrix storage of the

PR T iXINehifHRC 1 etbian (Ard PP heatipss of vidise enixture onto
%&ié@?flﬁ&?b%éen?i 392%@!3'%%'%'? . félot § C?régégtd 9F the  defrosted

stabilized the enz and 'n er enc [
enzyme getovidyt i okftef deteeminyatdoOFDE. tH )prdtease activity, the

-T [ ] w_Eng)] and Bi ol abs, , Beverly, . .
THIL TR, £08) SRR (r RIS COBPRLRIS Gars Beain and is
us Sy i duEdA 1Mt welleRFheat.asTHE SSEmeprabeare has to be
X ligatjon buffer in the presence of 5% final

I r dtyYelyiBg the iniesliding s!;.epcsodﬁssriuecpla@@ms This section
FhopEhan, 2eirERe" 4R TBpRPAEH FufRblid Big.compositions

andurethosBngf dhe present application on the dissolvable matrix in

dried form, no pretest has to be performed, since the HIV protease
activity remained stable under dried conditions.

_ Using the dissolvable PVA matrix prepared as described
above, HIV protease and FIV protease were spotted and dried in their
respective activity buffer at the appropriate reaction concentration.
The fluorogenic protease substrate and the negative control well
containing the protease inhibitor were supplied in their buffer in dried
form on 96 well plates as well. The operator of the screen had only
to add water alone or containing a test inhibitor screening compound
to rehydrate the protease containing well, and water to the
fluorescent substrate well. Accordingly, for rehydrating some FIV
protease wells the TL-3 inhibitor described above was included. The
handling time for the assay was reduced by more than 10 fold, and
representative results are shown in Figure 18. Similar time savings
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Sai|l digested, calf intestinal phosphatase

dephosphoryl ated pucl 9 plasm d was |igated overni ght
wowa/or3ze3 rehydrated Iigase in parallel wth fPORER2006/045661

stored ligase. One half of the ligation reaction

wast ransf ornmed i nt o DH5al pha conpetent bacteri al

cells. The cells were plated on LB agar plates and the

transformation rate was anal yzed by col ony counts.

Only religated plasm ds could form col oni es under

these conditions. The dry stored |igase had 5-fold

hi gher colony counts than the frozen stored Ii%vs

. F.
cascobe i htabnedH (opr Athese Rigehemicakn@sgay y escreens‘ or
e?(é%?ﬁﬂ%%tﬁﬁ)%f’oé&l@?i re defrosting the protease,

f

suspensrofn rn an activity buffer, resuspension of
the fluorogenic substrate in its buffer system m xing

of the solution and appli gcat, f_the m xture onto
speci al fluorescent 96-mﬁgwg'rgéfor a pretest of

the dgli&eek 8 G RIAGECRCE VS bﬁxwéﬁ?@@ﬁ%&v%[@PWMme

the protease activity, the assay for the screening of
i nhi bitory conpounds can begin and is usually

conduct ed ﬁqisggx%{,%g %agﬂkﬁbe@f?ﬁg{%r@:g&%dé{b‘?aggéaf Ambient

be repeated TTnhv0 pet S descri be
tehqyeratliresos £ctdodhcsheen batissslvablehmatrit esaterial.

supplied according to the_c ositions an ho -
the pr esen@q‘dﬁglﬁ‘g"&t?%ﬁ eh %’ﬂff’gé@ (gdﬁ rfagps'?%)f bacteria
vf«lilﬁnt/ee‘i*efs%glsen%cpﬁﬁ_t EBt gPaWwth amiRiiBeA haT §BOtted MSewes of a 96

protease activity Temained stable under dried. .
welhdilatena) wsthgut issoladiieamiatrpyin ngrowih pngsiuey, b) with

il [soRe e atek LR, it Wb ByRs fpfBRmvein A
arid tdiso@pRr @ | @fied efistoatlenesatiial i oTheThdates were dried
fl uorogeni c protease substrate and the negative

gt \@nd staesl MthdM e SRR AtHAED t BRewieds with the
(P el PSRy ohE Suct RLRR AT GPRMA, Ipcala for one
hadld- amice thel coetent ofrithe nells averstplabed hm bacterial culture
L%crp(?gpésng TREP Blléq:%s 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
dried long-term storage of cells, including other bacteria, plant,
animal or human cells, and for dry storage of phages, viruses (e.g.,
lentivirus, baculovirus, etc.).

Embodiments of the dry matrix storage compositions and
methods of the invention are also contemplated for use with
antibodies, RNA, enzymes, and other biological samplées as provided
herein.
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to rehydrate the protease containing well, and water
to the fluorescent substrate well. Accordingly, for

WO by arass ng sone FIV protease wells the TL-3 pahiubiwen45661

descri bed above was included. The handling tinme for
the assay was reduced by nore than 10 fold, and
representative results are shown in Figure 18. Simlar
ti me savi ngscan be obtai ned for other biochem cal
assays, screens or experinental protocols. EXAMPLE 5
LONGTERM STORAGE OF CELLS USI NG THE DI SSOLVABLEPVA

MATRI X Thi s exanpl e descrj ermdry storage at
anbi ent tenperature of E. Eg@ﬁ\’lbgg%s on a di ssol vabl e

?%Egbgfgﬁgff Rl FEAYING DRETSTEHAGES UNSERCHERT mbuCED STRESS

acteria were resuspended in LB growth
nmedi a and spotted in wells of a 96 well plate: a)

h di | vahl i X ' '
iri ed-di ssOR G ErPTRRE A s T iBedty SBRaaE br oL 't etevated
tephiptaataire o astowpeheedroreative dffiéstlofabheiows dry. storage

The pl ates were dried overnight and stored at anbient
maﬁmrcéamp@smrﬁas\,va s with the three different

condi Ui onsyyeis. ydkabaguw of eﬁ{&‘\‘u%éﬁ%‘ 2dFPIstfge matrices

hour and t e content s were plated onto
Wace eprepamad tiar enidBofiige embdmdayplm@tﬁlm@rém ptufaged % PVA

SRR anen Asilie aTTaRborsideseibte) Fhfvih, framete 1. To

iAdiviaeM dinell VaEiIdS differehe soivEibng ohtdihyle stabiitzers (1%
prepared and used for the dried Ion% termstora

wiy) svene appdiath aschshe pratdces, Werarmgakhditgd g»/emlght The

%‘é\%ﬁ‘zé}% Lc?bta‘?m%cf Rlorll &i gﬁ/‘h%A"l‘&ﬁch Fﬁﬂﬁgﬁin VRé§é§§ch Products
rviruds, bacu rus, etc. i ments of

Iritd. dusedhion xdifesenyenadnigesi memasaantoltmmabcﬁ-lmtqsea D-(+)-

ra%%gtsleonpgwteaﬁly ?age?,m Sgge%&o%uf)gé u%?el\w’\élltose, ectoine, myo-

inositol, D-lactose monohydrate, hydroxyectoing, maltitol,

magnesium D-gluconate hydrate, sucrose, D-maltose, 2-keto-D-

gluconic acid hemicalcium salt hydrate, D(+)-melezitose, calcium

_lactobionate monohydrate. Control matrices received the liquid

vehicle containing no stabilizer.

Plasmid DNA (500 ng) in agueous solution was spotted on
dried matrices, which were then allowed to air-dry. Matrices
containing dried DNA samples were then subjected to heat-induced
stress by being placed in a controlled-temperature oven at 70°C for 3

" days. The matrices were then removed from the oven and individual

samples were recovered by hydration in 16 pl water, and then
analyzed by 0.8% agarose gel electrophoresis. A control lane of the
gel contained a DNA sample that had been maintained at 4°C instead
of being subjected to the heat-induced stress. Discrete DNA bands
corresponding to open circular (oc) DNA and supercoiled (sc) DNA
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anti bodi es, RNA, enzynes, and other biological sanples
as provi ded herei n. EXAMPLE 6 RECOVERY OF DNA FOLLOW NG

WORN7TSTORAGE UNDER HEAT | NDUCED STRESS Thi s exp@plU82006/045661

descri bes dry storage of DNA at el evated ternperature

to show the protective effects of various dry storage

matri x conpositions. | n the first group of

experinments, dry storage natrices were prepared in

m crof uge tubes by spotting 20 ml of a 1% PVA sol ution

and drying overnight, as described above in Exan'pl e 1.

To individual dried matrices different sol utions

veerey| visualizad zbys etviciun) Reeigppl st@inE t-liﬁ'éier uitraviolet

I rh_{l %g.za were again dried overnight. The stabilizers

! lﬂ) 'q 3"t rom Si gmaAl dri ch, Fluka and Research

fF’Irlololucts | Polidwing stk dreati-fricueed sme$s,céessrverlmrad0% of the
ol l ows; b-|actose, - raffinos pent

OQIGéfﬁh(fb@sétof@%ﬁ)al l?s\(:,g' Qft Aheantly G BBAT a"ds could be

v%ué‘ﬁi@&ebg’@méﬁhﬂ’ie Mﬂ@xgﬁ‘&h@hﬁem 'F!‘ié'sté?hples that were

Iuoate ydrate, sucrose, D naltose,
sZekedongIachJm enatiia mmrwl absencal ofhgavaséabrhzer In the

S%(%Hﬁ Z*'l@'% osggeC%&&Jéghéﬁh&é} hg%éatg c{fygbaéses during dry

stePagenigiy 8O rAkeAk! lc@ftalﬁlr@ﬂeith@NAe(cﬁemmgbrl mnaltltol as a
aqueous sol ution was spotted on drll_gg matri ces,

sﬁgbéuqqrentlaq:um@astty 8f rappPgrenh s g;@orqrgqugg stammg was
ag% IO by | ngef(ﬂ@b‘? thré‘frkééwllﬁcﬂ'v%dcbﬁtm%?@@t@?gge) lane.

aced 1n a controll ed-tenperature
TIov e sampi$ thad viays suttjected rtod&eatmenéucﬁénsfrr@ﬁﬁ\@drmg dry

romthe oven and indivi.dual sa es..were r
SEPARaE O 3 a8 PhCAEPLAN G & RERSLAaroa By gegipst, D-(+)-
re¥fhese ntg\r&ﬁdﬂaftéhOBe eAtiobi6ss} reeHxose pf mye-igekitol, D-
cont ai ne [e t at had been naintained at 4C
lpgtesed monohydrate, hydroxyectoine, magnesium D-gluconate
hydrate, sucrose, D-maltose, 2-keto-D-gluconic acid hemicalcium salit

hydrate, D(+)-melezitose, or calcium lactobionate monohydrate, the

intensity of apparent ethidium bromide staining was approximately

80% or more of that seen in the control (4°C storage) lane.

In the second group of experiments, matrix materials
other than PVA were used. Dry storage matrices were prepared in
microfuge tubes as described above except that instead of PVA,
matrices were prepared from 1% solutions of each one of:
carboxymethyl cellulose (CMC, SigmaAldrich, molecular weight
5,000-40,000 Da); 2-hydroxyethyl cellulose ((CaHe02)x, SigmaAldrich,
molecular weight 30,000-48,000 Da); poly(2-ethyl-2-oxazoline), ([-
N(COC2Hs5)CH2CH2-1,, VWR, West Chester, PA, molecular weight
5,000-80,000 Da); and polyvinyl pyrrolidone (PVP, SigmaAldrich,
molecular weight 15,000-35,000).

One pg of plasmid DNA was spotted onto each dried
matrix and allowed to air-dry overnight. Tubes were then incubated
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10

15

of being subjected t o the heat-induced stress.
Di screte DNA bands corresponding to open circular (oc)
wbhh7antssuper coi | ed (sc) DNAwere visual i zed bRCT/US2006/045661
et hi di um brom de staining under ultraviol et
i1lum nation. Follow ng the heat-induced stress, |ess
than 10% of the control (4C storage) |evel of oc and
sc DNA bands coul d be visualized by ethidi umbrom de
staining in the sanples that were stored on a dry
matrix in the absence of any stabilizer. In the
L,es that were subjected to heat-induced stres
a&u?gng b yasgassabeabingd usgd slressn s W?%%I‘E?Ejhépove: and after

:%:Qy P?;Z?&E e I'?&Lbr it éaseSWe' I 2PhovER® 4 efsed L P! matrices

staining was approxi nate
rﬁmré@&(dofwlthatlsegh ofi wateecont Rﬂh;(dlrtatedorgampleanwere then

clePluadnainey Gy 0 SHIGESh hoRE £ TebRAAdIGos0g! (0-8%)
a%ﬁg k\lyg’?fa %@BI %NﬁcgaﬁepleDtha); h&@fb&apsaintained at 4°C

pen at e, genti obi ose, trehal ose, myo-inosital,
1lﬁl;teacbsefrr6"|ﬁb°|@.dr aFer Wdrf@xyedﬂatﬁt( fﬁﬁ@ﬂé'@l'%mCMC PVP, 2-

FQ’CE" uc%@yﬁ%ﬂf@%m% eqﬁlgggc?ﬂﬁ%lt gscﬁx?lz%lm ), the tecoveries

d$§]+7e frel elzea@«‘sefress"eccamwmmdhsagamm eblyorm;hpdramb ethidium
the intensity of apparent ethidi rom de st ai
W%ﬁéﬁl%ﬂepfﬂ IBERRLPC RIS SGf b %f&g% eﬁd&ﬂg that of the
6P DA %aﬁin?flégﬂ%aﬂ MN&d b@ehh%éﬁ'i’c%"‘ﬁear%‘ﬂp4@fc instead of
experinents, rix materi als other than PVA were

A3ed. Dry storage matrices were prepared in mcrofuge

tubes as descri bed above except that instead of PVA,

matrices were prepared from 1% sol uti ons of each one

of 1 car boxppstrhyhe Folégbise, £GMU b8 gpprediated, that, although
nnlecular wei ght 5, 000- 40, 000 ydr o

saqific e hadinHents of tBﬁgHﬁ’ﬁfﬁfQ%WaWﬁaBE&m ééet h%&ﬁ’t herein for

AR PR ) g g i

d@iighing from the spirit and scope of the invention. Accordingly, the

invention is not limited except as by the appended claims.
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5, 000- 80, 000 Da); and pol yvinyl pyrrolidone (PVP
Si gmaAl dri ch, nol ecul ar wei ght 15, 000-35, 000). One ngy
wobtooploaas d DNA was spotted onto each dried map€i/xsSBENE045661
allowed to air-dry overnight. Tubes were then
I ncubatedat 70 C to assess heat induced stress as
descri bed above, and after 3 days at 700C the tubes
were renmoved and the dry matrices hydrated with 16 m
of water. Rehydrated sanples were then el ectrophoresed
on an et hidium brom de stai ned agarose gel (0.8%
along wwth a control DNA sanple that had been
mai ntai ned at 4C i nstead @AMI&SC. For all four matrix
materials, CMC, PVP, 2- hydroxyethyl cellul ose, and
pol y(2-ethyl - 2-oxazoline), the recoveries of 700C
Whatheatlaheelsiged DNA as assessed by apparent et hidi um
brom de staining of intact oc and sc DNA bands
exceeded that of the control DNA sanple that had been

mai nt a}ﬂed Al hEtHRS F8RrMs@hstERRfalyT aRY t Sy ast 0. biological
it wll be appreciated that, although specific
sampégbodmerrisina@f t he i nvention have been descri bed

herei n,for pur i LLust i on, riou . . .
modi i 631 i o%s %ﬁ%e%xéhﬁtf\@# @"E&@%g&f rg}ﬁﬁq%ates n @

solvepR} aifd and scope of the invention. Accordingly, the
invention is not limted except as by the appended

cl ai ne{RLAI B I@REE ane SrPINEgri s: 1. Amtrix for
subst ?‘WHé\JéiHa!;ijfegt s?réal?l‘?i?%? i8fnét la%fcctil‘heg{ fé’&to%@{,mhgltose, maltitol,

conprising: ( X materil di ssof ves or
mannitels stiaxbse, isorbitod) ceHobicse) iNosital orabitosas, and

stabilizer, wherein the stabilizer,.is. n I i tol: .

o osaraitEERerl [Kast SRk dbBiddr E3nRAghs Phirst stabilizer
that &PbehalosesetiheRi asereharase tivhibitoehist assm prasént as a second
stabilizer.

2. A matrix for substantially dry storage of a biological
sample, comprising:

(a) a matrix material that dissolves or dissociates in a
solvent; and

(b) at least two stabilizers,

wherein the stabilizer is not lactitol, lactose, maltose, maltitol,
mannitol, sucrose, sorbitol, cellobiose, inositol or chitosan, and

wherein if one of the at least two stabilizers comprises a first
stabilizer that is trehalose, then a trehalase inhibitor is also present as a
second stabilizer.

3. A matrix for substantially dry storage of a biological
sample, comprising:

(@) a matrix material that dissolves or dissociates in a
solvent; (b) at least one stabilizer; and (c) at least one biological sample,
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wherein if the at |east one stabilizer conprises a
first stabilizer that is trehal ose, then a trehal ase

WO v7lo7$265 i s al so present as a second stabil i PET/USR06/#45661
matri x for substantially dry storage of a bi ol ogical
sanple, conprising: (a) a matrix material that
di ssol ves or dissociates in a solvent; and (b) at
| east two stabilizers, wherein the stabilizer is not
lactitol, lactose, nmaltose, nmaltitol, mannitol,
sucrose, sorbitol, cell obiose, inositol or chitosan,
and wherein if one of the at |east two stabili

S .
whereignhessiahilizer 45 RebIREHE, Iaﬁm8¢,sn?¢l§ﬁ§feoggaftemn rgannitol,
n a (0]
sucrokES A3y, "GobRicd PRS- ekosers, sREPHherein i the at
least ddna @uabmgeucajom@mmes ac 6impt i stabjlizé¢mkhat nist trehalose, then a

teri t hat ssol ves or dissociajes_jn_a _solvent;
trehalgse 4 bite 1S RIS DEpSenE -0 rrari StabilizBe; Cone
bi ol ogi cal sanpl e, wherein the stabilizer is not
| actitol, |actose, maltose, nmaltitol, mannitol,
sucrosé, solbimaltrixcdor opibstantialbgi doy storage Rfham biological
inif the at | east one stabilizer conprises a '

samp??,rgprril?ﬁgmq:zer that is trehal ose, then a trehal ase

i nhi bi (8) | @ anetrix aseterias thakcdissodvedi birzdissotiaes in a
matri x for substantially dry. storage. of a] |olo%|cCF1I
solveghnspid reshiiximakgrial £PMAPHSING PIVIRY plcoha!;

di ssol Xﬁ ol tdbasPdrid §§abﬁz@r50| vent, said matrix

mat er i conprising polyvinyl alcohol; and (b) at
| east one stabilizer. 5. A matrix for substantially

dry sterage ©f a,0i0la0i ¢ah8aTRLAY GAYPLLSHYe of a biological

sample, comprising:

(a) a matrix material that dissolves or dissociates in a
solvent; and

(b) at least one stabilizer, wherein said at least one
stabilizer comprises a trehalase inhibitor.

6. A matrix for substantially dry storage of a biological
sample, comprising:

(a) a matrix material that dissolves or dissociates in a
solvent; and .

(b) at least one and no more than two stabilizers, wherein
the stabilizer is not trehalose, lactitol, lactose, maltose, maltitol, mannitol,
sucrose, sorbitol, cellobiose, inositol or chitosah.

7. A matrix for substantially dry storage of a biological
sample, comprising:

(a) a matrix material that dissolves or dissociates in a
solvent; and .
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(a) a matrix material that dissolves or dissociates in
a solvent; and (b) at |east one stabilizer, wherein
W@ anod/0ai2ss east one stabilizer conprises a trehPCEHES2006/045661
inhibitor. 6. A mtrix for substantially dry storage
of a biological sanple, conprising: (a) a matrix
materi al that dissolves or dissociates in a solvent;
and (b) at | east one and no nore than two stabilizers,
wherein the stabilizer is not trehalose, |actitol,
| act ose, maltose, maltitol, mannitol, sucrose,

sorbitol, cell obiose, |n03|tol or chltosan 7.
matri x(Bhr stibdeask i aney stabilizer.agwhsrein blsﬁl@glaial least one

st AP ERE  dhs8 OB R St rom, e oroup

consistiagsé@bi | i zer, wherein said at |east one stabilizer
conpri ses aéﬁ yCcOSj t_or that is sel ected
p

| nh|
fromthe gr céh?"eg\qﬁ%edf‘ IBOry 1 r ehal ase
i nhibitor, (4} aaCEHtHE’ﬁ?mmBsﬁblt or, (iii) an

a- qu005|dase inhibitor, (lv) I'ycogen phosphoryl ase
i nhi bi tor, (ii)) @meugb,mosldase lhh\lﬁblbol’,or (Vi) a

v sosomt g o 5Bo 2 ruRBAREHT FhasPheighe ARfhigH) @
accordi ng’ tQv@nyaoneueénﬁhadmelnanmtdrﬁ \Aherel n the
trehal ase inhibitor is selected fromthe g

consi sting &¥Dsui@dgerazyide 9'9595&(5@85?@5@53 “'Ph‘b'tor and
val i doxyl amygy Ag NdostRRaTl glyESiaERE Mhibitor.

8. The matrix according to any one of claims 1-3 and 5
wherein the trehalase inhibitor is selected from the group consisting of
suidatrestin, validamycin A, validokylamine A, MDL 26537, trehazolin,
salbostatin and casuarine-6-0O-a-D-glucopyranoside.

9. The matrix according to any one of claims 1-7 wherein
the matrix material dissolves in a soilvent.

10. A matrix for substantially dry storage of a biological
sample according to any one of claims 1-6, wherein at least éne stabilizer
comprises an inhibitor that is a biological inhibitor or a biochemical
inhibitor.

11. The matrix of any one of claims 1-7 wherein the solvent

comprises a biocompatible solvent.

12. The matrix of claim 11 wherein the matrix material
dissolves in the biocompatible solvent.
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sal bostatin and casuari ne-6-0O a-D-gl ucopyranosi de. 9.
The matrix according to any one of clains 1-7 wherein
wo b@7mes2ss x material dissolves in a solvent. 1BCT/BS2006/045661
matri x for substantially dry storage of a biol ogica
sanpl e according to any one of clainms 1-6, wherein at
| east one stabilizer conprises an inhibitor that is a
bi ol ogi cal inhibitor or a biochem cal inhibitor. 11.
The matrix of any one of clains 1-7 wherein the
sol vent conprises a bioconpatible sol vent. 12 The
matrix of claim1l wherein the matrix materia
di ssolV3s i Fhenmasrivcefpayi ene ebriaims 133 am@ Srett wherein the

n 7. wherein the matri x
matrif R e ol s Bt el or ©1h. The et 11 x
of claim 13 wherein the matrix is dried froma
sol uti on that conprj se rom 10/ to about .10%
el ght L9ovor DRATIRSF X OheIaIEh dahaerih S TatTiK IS frled from
ired -
a solffidh That e g‘%%ﬁ%fﬂ"é St Db B Bb A AP L e to
volume plalyreimdl leohgl. al cohol . 16. The matrix of claim 13

wherein the matrix is dried froma solution that
conpri ses fromabout 1% to about 5% wei ghtto-vol une

pol yvipgl atrpehdatrii/ of Theinvelt3 iwhefeiel themmidtrikds elnfed from
the matrix is dried froma sol ution that coy

a oIt it O PEHESS MTBLIOAUE B, AZb J 2PSYITHE FEWeIGht-to-volume
| AT al cohol . 18. The matrix of claim 13 wherein
poyvt e ér{rgtEBﬁJ( is dried froma solution that is selected
fromthe group consisting of: (i) solution that
COnpri pgs akf?\lét mlao/t°r¥\>'<e'o Q:'iafngv Wherein the matrix is dried from
a solution that comprises from about 1% to about 5% weight<to-volume

polyvinyl alcohol.

17. The matrix of claim 13 wherein the matrix is dried from
a solution that comprises from about 0.5% to about 1.5% weight-to-
volume polyvinyl alcohol.

18. The matrix of claim 13 wherein the matrix is dried from

a solution that is selected from the group consisting of:

€)) solution that comprises about 1% weight-to-
volume polyvinyl alcohol,

(i) solution that comprises about 3% weight-~to-
volume polyvinyl alcohol, |

(iii)  solution that comprises about 5% weight-to-
volume polyvinyl alcohol, .

(iv) solution that comprises about 1% weight-to-
volume polyvinyl alcohol and about 5% weight-to-volume trehalose,

121



pol yvi nyl al cohol, (ii) solution that conprises about
3% wei ght -t ovol une pol yvi nyl al cohol, (iii) solution
WO b@v/oceapri ses about 5% wei ght -t ovol ume pol yvPemiS2006/045661
al cohol, (iv) solution that conprises about 1%
wei ght -t ovol ume pol yvi nyl al cohol and about 5%
wei ght -t o-vol une trehal ose, (v) a solution that
conpri ses about 1% wei ght-tovol une pol yvi nyl al coho
and about 5% wei ght -t o-vol une val i danycin, and (vi) a
sol ution that conprises about 1% wei ght-tovol une
pol yvi nyl al cohol, about 5% wei ght-to-volune trehalo
and about S5 hei @h‘i‘:OMl%ithﬁﬁ c\%npawﬁcahouiigi“/vrw&ght ~to-

volunﬂ%tﬂé ?gﬁ%{lﬁ%l?: Woi?éq@ bedaﬁf v?ﬁiyiitxté—sv&h'n‘?g JdIRMBAycin,

IS se roup consi sting
and of: () a solution that conpri ses from about 1%

wei ghtto- v rreto out ht tov
pol yvi nyl ?ﬁéhola 59 Gg P('j'r"f‘test% Eﬁn@ yieight-to-
iaoi*idi%bow 5% %@él Htokb-RLns@EhaRse and
volurﬁ%?@ly mg ht -t ovol une po yv:gnyl al cohol and about
aboutl @b owehghit- tQOV/@MthhYaM@aWQiﬁe of a trehal ase
inhibitor, and (i) a solution that conprises about 1%
wei ght -tovoI umre pol yvinyl al cohol, about 5%

Wei ght 4190- volhgren dtrghalfosleimnd 3abdidrdhfothe matrix is dried from
ght-to-volunme of a trehal ase inhibitor. 20. A

a 50'%9P| W%tc'é_(ﬁ%iﬁ%ef’Jr@%thﬁlgmic&rﬁ"?th'égt? ehal ase
i nhi bi tor igjsel %Cgsmﬂiéﬁrfhta'i‘eccﬁﬁ ﬁ%rﬁ%t@@uf—’fl% weight-

sui datrestin,” vall cln A, va am ne A,
to- voﬁﬁﬁﬁe?totamjmzSPbmes;ihtbbet\aDhuman@iOkya/su‘ai pheotee! and about 5%

WElQl’% fo- vgiI umelgf 8Nk 'fase inhibitor,

(ii) a solution that comprises about 1% weight-to-
volume polyvinyl alcohol and about 1% to about 10% weight-to-volume
of a trehalase inhibitor, and

(iii) a solution that comprises about 1% weight-to-
volume polyvinyl alcohol, about 5% weight-to-volume trehalose and
about 5% weight-to-volume of a trehalase inhibitor.

_ 20. A matrix according to claim 19 wherein the trehalase
inhibitor is selected from the group consisting of suidatrestin, validamycin
A, validoxylamine A, MDL 26537, trehazolin, salbostatin and casuarine-6-
O-a-D-glucopyranoside.

21. The matrix of any one of claims 1-3 and 5-7 wherein the
matrix material comprises at least one material selected from the group
consisting of polyethylene glycol, agarose, poly-N-vinylacetamide,
carboxyméthyi cellulose, 2-hydroxyethyl cellulose, poly(2-ethyl-2-
oxazoline), polyvinylpyrrolidone, poly(4-vinyipyridine), polyphenylene
oxide, crosslinked acrylamide, polymethacrylate, carbon nanotubes,
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21. The matrix of any one of clainms 1-3 and 5-7
wherein the matrix material conprises at | east one
woraioe7ab3 sel ected fromthe group consi sting OPCT/US2006/045661

pol yet hyl ene gl ycol, agarose, poly-Nvinylacetam de,

car boxynet hyl cellul ose, 2-hydroxyethyl cellul ose,

pol y(2-et hyl -2- oxazoline), polyvinylpyrrolidone,

pol y(4-vinyl pyridi ne), polyphenyl ene oxide,

crosslinked acryl am de, pol ynethacryl ate, carbon

nanotubes polylactide Iactide/glycolide copol yner,
oxynethacr at e copol cal ci um pecti nat e,

polvlﬁgeﬂ&(y‘aca mwee;@pm bmrad@t@m@cwn@&haamlate copolymer

o B S A DT G AEAe succne

hepamrpsu!jfm/taummg)glcﬂy)%?mnhyhmbrmecamd fglucuronlc acid, ]
tide r-S0I| U e mer i I T1,er con ate an
throrf R 5 NS kst e P RGBS G OB airs S op actan, a
pepti@emt@rﬂsétuﬂlé%ély@ﬁér‘ét %dlﬁé?rcdrﬁﬁiﬁa'té é’ﬁ&sc‘?leafgen

conprises a trehal ase inhibitor he matrix o
clai'm 22 wherein the trehal ase inhibitor conprises

val i da i n.24. t C ' clajm2 .
wher o 24 he THEImAYTR 41 AnBe8e HrodliMsct 2 B g wperein at
leastgonea stabiltzert that 1 ppesdat cespriseya iteshaRise Mhibitor.

val i doxyl am ne A, MDL 26537, trehazolin, salbostatin
and casuarine-6- O a-D- gl ucopyranoside. 25. The matrix

of claiaB.3 Wes @hatﬁﬁ%ﬁ%l‘é‘n‘i’gQQ&Wh@% %h%OET%rHa§§§e Fhhibitor

| east one of (i) an isolated bionol ecul e that

compydses vadidardiycime group consi sting of DNA, RNA a
protein, a polypeptide, a lipid, a glyconconjugate, an
ol i gosacchari de, and a pol ysaccharide, and (ii)

bi ol ogi2zhl mMatmatak ddwdrding el €elier 2R amdream &h@utt?ehalase
. &Qnsmtln’g; of a mammalian cell, a bacterium a
inhibitar|is selgcked fram, beigroumrepsisting o, Swd@tm&s)fgncalalldamycm

A, vafl*ddﬂla?rﬁﬁeaAbWB@Zé%?’ t?éhgfgfmt Irs'a)fbch atin and casuarine-6-

substantially'dry storagé o ol 6gi C
O-a-D-glucopyranoside.

25. The matrix of claim 3 wherein the biological sample

comprises at least one of

(i) an isolated biomolecule that is seiected from the
group consisting of DNA, RNA, a protein, a polypeptide, a lipid, a
glyconconjugate, an oligosaccharide, and a polysaccharide, and

(ii)  biological material that is selected from the group
consisting of a mammalian cell, a bacterium, a yeast cell, a virus, a
vaccine, blood, urine, a biological fluid, and a buccal swab.

26. A matrix for substantlally dry storage of a biological
sample, comprising:

(a) a matrix material that dissolves or dissociates in a
solvent, said matrix material comprising polyvinyl alcohol; and

123



sanple, conprising: (a) a matrix material that
di ssol ves or dissociates in a solvent, said matrix
woraoenrabs3 conpri si ng pol yvi nyl al cohol ; and(b) Par/52086/045661
stabilizer which conprises trehal ose; and (c) a second
stabilizer which conprises validanmycin A 27. A matrix
for substantially dry storage of a biol ogical sanple
according to any one of clainms 1-7 and 26, further
conprising a buffer that is capable of maintaining a
desired pH 28. The matrix of claim27 wherein the
buf fer conprises a conpound that is selected fromthe
group @onsi atfins§ Sabilizer, whichgampiisasatrehalasspritd,

bor at HEP Pl .

b1 car Biat oo S50 stapiizer whith SBRBHSEE Ffdamycin A

bi ol ogi cal inhibitor or biochemcal inhibitor is

T 5. 24 ufb BIAHHBG EAGHDRLoRGE| MK st of 8 Bidlogical
samp& ??ngd q{@é%f@?@bhﬂl&?ﬁ@m&7 and 26, further comprising a

y or onet hyl ket one, aproti nin,

buffephieal isrcaipabd el dfomaintaimingde dasired pH.

di i sopropyl fl uoro-pnosphate. 30. The matrix of claim

10 wherein the biological inhibitor or biochem cal

i nhi bi pgr | Theehrstirbd of ictannh 7 yvleepeinottse thiffer abnaprises a

ki nase inhibitor, a phosphatase inhibitor, caspase
comppymichtiat is seigeied fremihegrerp %pr&%ﬁrlﬂgdﬁg&% Citrate,

kohihi i s inaEbi
acetakd; pdsinatd, rate HLeEs, MES MOPS, PIRTS, Gifiduate and
bicarbahatétor. 31. The matrix of claim 10 wherein the

bi ol ogi cal inhibitor or biochem cal inhibitor is

sel ected fromthe group consisting of a reducing

agent, 28n afrikd itk efeithinant) avhantintise Giokdgical inhibitor or

~agent.32. The matrix of any one of clains 1-3 wherein )

biochgmeicahiPhibikex i seie@srpiiosadha gredB:COmESHRGPI Xplidamycin

sel [t $ 03
A, TLES QU] bPERQVRGHate, SoaRIm M0Brtls, MOLRETF RIS
chlorstethgdketore pNebetosd+Lys-chloromethylketone, aprotinin,

phenylmethylsulfonyl fluoride and diisopropylfluoro-phosphate.

30. The matrix of claim 10 wherein the biological inhibitor or
biochemical inhibitor is selected from the group consisting of a kinase
inhibitor, a phosphatase inhibitor, a caspase inhibitor, a granzyme
inhibitor, a cell adhésion inhibitor, a cell division inhibitor, a cell cycle
inhibitor, a lipid signaling inhibitor and a protease inhibitor.

31. The matrix of claim 10 wherein the biological inhibitor or

biochemical inhibitor is selected from the group consisting of a reducing
agent, an alkylating agent and an antimicrobial agent.
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sanpl e according t o any one of clainms 1-7 and 26,

whi ch conprises at | east one detectable indicator. 34.
wab@7mes2ss x of claim 33 wherein the detect abl ePCT/US2006/045661

i ndi cator conprises a colorinetric indicator. 35. The

matri x of claim 33 wherein the detectabl e indicator

conprises one or a plurality of GCMS tag conpounds.

36. The matrix of claim 33 wherein the detectable

indicator is selected fromthe group consisting of a

fluorescent indicator, a |lum nescent indicator, a

phosp escent in cat a_radi ric_indi ator .
e P ons jie, MAtE5ef PrvEobR of b - Baangin fle matrix
matetib ﬁeéf’r%ng@!; Ul st fl‘ﬁa?élflbP*sélédté'élefrorﬁ}he'rbﬁoup
trix of claim33 wherein the detectable indicator is

COﬂSlitalpﬁmfehvdF@éV@GtCaBEyaﬂﬁoanéfﬁtYlﬁmﬁesence of at |east
one of an am ne, an al cohol, an al dehyde, water, a
thiol, a sulfide, a nitrite, avidin, biotin, an
i rmruno:gBobuAi mataix for substanimaallvledryastmuzlglé ofazcb'cblogical

ol ypepti de, an enz C Ieta rot ei
sampfo aEPPbRING jading G Bt Calris o PO, 2BHWREH tadpriges at

least on® ¥ ednd te and sel eni um 38 Th_e matri x
as 81“ c?a@%@lmﬁe?%e detectable indicator is

sel ected fromthe group consisting of phenol red,

Eﬁg'oﬂ[@ Easgﬁ]e Wﬁ%@%%ﬁ?f‘%@%ﬁﬁé@@%@a indicator

comptisesr sgnoanmetieasgicatbst rate. 39. The matrix
material of any one of clains 1-7 and 26 wherein the

matrix material is capable of dry storage of the

bi o 09%93' FREPhFatiX BPWais 33 ‘Wﬁé@ |?i”thé"91 técf%l"e' ?hd:cator

for subStantially dry storage of I ol ogl ca sanpl e

compcisesrosery a glayatity lofaSCMmdagacompowngsi al
conprising a polymer that dissolves or dissociates in
a sol vent; and

36. The matrix of claim 33 wherein the detectable indicator
is selected from the group consisting of a fluorescent indicator, a
luminescent indicator, a phosphorescent indicator, a radiometric indicator,
a dye, an enzyme, a substrate of an en~zyme', an energy transfer
molecule, and an affinity label.

37. The matrix of claim 33 wherein the detectable indicator
is capable of detectably indicating presence of at least one of an amine,
an alcohol, an aldehyde, water, a thiol, a sulfide, a nitrite, avidin, biotin,
an 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.

38. The matrix of claim 33 wherein the detectable indicator
is selected from the group consisting of phenol red, ethidium bromide, a
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(b) at |east one stabilizer, wherein the stabilizer is
not lactitol, lactose, nmaltose, maltitol, mannitol,

W@ @ o3Rs3 sorbitol, cellobiose, inositol or chPtDEa206/045661
and wherein if the at | east one stabilizer conprises a
first stabilizer that is trehal ose, then a trehal ase
inhibitor is also present as a second stabilizer,
wherein: (1) the matrix material of (a) does not
covalently sel fassenbl e and has the structure: wherein
Xis -CH3, -CH2-, -CH2CH(OH)- substituted -

CH2CH( OH) - CHQCH(COOH)-, substltuted -
DNA palyemerase, ameskriction epdanugpiease scebalt @ml@dl%@kﬁﬁlcha rdt’s

kenyl , pol yoxyet hyl ene,
dye aﬁél%i&@p&%ﬂ SﬂS o%%?g% %#% Pn%r bl ock copol ymer
thereof; and wherein n is an integer having a val ue of
about 1- 100, 101-500, 501-10 1001- 150
1501- a?zlﬁ)o e mReris mater 1 Qlea0y B¢ (Sl airdsbr7 and 26
where%iﬁe ﬂt\ébfnk 'rﬂbgﬁn%f—’lé ks B%llé’@?rdﬁngt&%ﬁé lo¥ahe biological

ose, atr ase | h|b|tor
sampt&)mmmuboemgeta@oa structure that |s sel ected from
the group consisting of formulae (i)-(xv): wherein R
is selected from-H, -OH -CH2OH, -NHAc and -QAc. 41.

The m4pj x Af nedEii 6 Wissstamtidip ndhy netoragec afabl diological -
of non-coval ent self-assenbly by form ng one or a

samplg, #RMRANSIBA: hydr ogen bonds. 42. The matrix of claim
one myiPhgeR B3R W, RCHECAErRl LORMArY 2 g8Hmer that
dissolVes omtissowates &n a g0lvardreamdt he pol ymer is capabl e
gtnef 8][ nu@# iea Elogtnee g%’adg P%SP, B9 %révirt h ke stea%shzer is not
lactitol, lactose, maltose, maltitol, mannitol, sucrose, sorbitol, cellobiose,
inositol or chitosan, and wherein if the at least one stabilizer comprises a
first stabilizer that is trehalose, then a trehalase inhibitor is also present
as a second stabilizer,
wherein:
(1) the matrix material of (a) does not covalently self-

assemble and has the structure:
~[-X-Tn-

wherein X is ~CHs, -CHz-, -CH,CH(OH)-, substituted -
CH>CH(OH)-, -CH2CH(COOH)-, substituted -CH,CH(COOH)-, -CH=CHg, -
CH=CH-, C;-Ca4 alkyl or substituted alkyl, Co.24 alkeny! or substituted
alkenyl, polyoxyethylene, polyoxypropylene, or a random or block
copolymer thereof;

and wherein n is an integer having a value of about 1-
100, 101-500, 501-1000, 1001-1500, or 1501-3000;

and wherein

(II) the stabilizer is not covalently linked to the

polymer and comprises trehalose, a trehalase inhibitor, or a compound
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nol ecul e and a pol ypeptide. 44. The matrix of claim40

wherein the matrix material conprises at | east one
w@eloynes2ss hat is selected fromthe group consiBCT/NgNG6/045661

pol yvi nyl al cohol, carboxynethyl cellul ose,

2- hydr oxyet hyl cel |l ul ose, poly(2-ethyl-2-oxazoline)

and pol yvi nyl pyrrolidone. 45. The matrix of claim40

wherein the at | east one stabilizer conprises a

conmpound that is selected fromthe group consisting of

D-(+)-raffinose, b-gentiobiose, trehal ose, ectoine,

myo inositol, hydroxyectoine, magnesi um D-gl uconate,

compuisieg & strg!cmaaﬂutbaads @aleﬁt%ﬂcpmﬁwgrq%ﬁanélstlng of
form%é)q%e/ﬁ' tose and cal ci um | act obi onat e nonohydr at e.
: ) . . .

0d of storing a biological sanple,
conprising : contacting a biological sanple with a

mat r+X for substamtially dry storage efzx @ bi ol ogi cal
R , thekngtéggéﬁonprising (i} iix materi al

t sol vex Ssoci/ates in t; and (ii)
| east one stabilizek, rein the stabflizer is not
| actjtol, |actose, nartose, [titol, nannitol

suctose, sorbitol, ¥ell obi ose, inositol, or chitosan,
and wherein if the at | east one st abi I i zer conprises a
first stab'lhzer that -is trehal ose, a trehalase

i nhi bitor s al so pr esent s a secon abl 14 zer,
t hereby storihg sai's, bi'dloyi cal® iznp /}hﬁ
of cIa|m46 ri sd~ng mai taln i X

refrigeration subsequent to the' step of cont act i ng
48. A nethod of s#ering a biol ogi cal _sanpl e,

conprising : (a) eont ing a bio aI sanple with
ntlal y dry stor ge of a bj ol ogi ca(
@ r| *ng (ip”a matrime materi ak-M

matrix for subgte

sanpl e, the mat

that dissolves or~dissociates in a solvent; and (ii)

at | east one stabilizer,” wherein tHe stabi I zer is not
wher¢incRI isadelecbed Fsem nﬁ!h-l,tc@lel,, @ 1O Hol-NHAoranal-0OAC.

sucrose, sorbitol, cellobiose, inositol, or chitosan,

and

41, The matrix of claim 40 wherein the polymer is capable
of non-covalent self-assembly by forming one or a plurality of hydrogen
bonds.

42. The matrix of claim 40 wherein the polymer is capable
of forming at least one hydrogen bond with at least one stabilizer.

43. The matrix of claim 40 wherein the polymer is capable
of forming at least one hydrogen bond with at least one of a hucieic acid

molecule and a polypeptide.

44. The matrix of claim 40 wherein the matrix material
comprises at least one polymer that is selected from the group consisting
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wherein if the at |east one stabilizer conprises a
first stabilizer that istrehal ose, then a trehal ase
WO ndw7lori263 is al so present as a second stabi |l i PET/USBNE045661
(b) drying the matri x, and thereby storing said
bi ol ogi cal sanple. 49. The nmethod of clai m 48,
conprising maintaining the matri x w t hout
refrigeration subsequent to the steps of contacting
and drying. 50. The nethod of claim49 wherein
bi ol ogi cal activity of the sanple subsequent to the
step of maintaining is substantially the sane as
of palywinyi @lsohads carbgxymetiny| athllesey thydmoxlyetbybpebﬂlose,

poly (ZHA 3 o alTe By EutsPldtoecr eas e

rel ative to degradation of a control biological sanple
mai ntai ned wi thout refrigeration in the absence of the

mat ri x ‘h%t erT'ae mMgErixTek Cledimdd wiheyein hesatteast ane
stabley Sphledh o] Aty O IHEL 183l rhid ARV spoyp
consgstivg af. D5(3+) Tﬂwﬂnesbocﬁ-@ferxticmmsés trbhage,téctalhep myo-

s St PSS RERaFh, BTt o Bestagan aci
hemlt@lﬁ@ﬁn@al@'f?ldﬁa‘%é WF—'rﬁelé‘ﬁtéﬁ@%er cSWE?r?‘IééIQ)Hlénate

fol | oned by ssoIV|ng or dissociating the matrix
monghyeirake. in a sol vent.55. A nethod of preparing a
bi ol ogi cal sanpl e storage device for one or a
plurality of biological sanples, conprising: (a)
adni ni st@ri g raethbdi of storeng @bielayivabkaimplef (ﬁbﬁ'ﬁbh@mg
e storage, device, where

[ f bi ol I
?ﬁ) sal P HAGHE O%a%'%msgg SBEYBIFe WIER | @ dTESFXr fagsubstantially
dry étdra’tié I 5k aarﬂﬁo(d itap sﬁ?ﬂBhfth@ %Sﬂwricéhﬂ%@% ) & matrix

plurality of sanple wel t are capab
mateyiak &hat rdjssobies ayi disseriate= inaadsolvend;; nagd) (iihat least one

stabinﬁte'i‘l wﬁ8P@H the éﬂa)blﬁEer is not lactitol, lactose, maltose, maltitol,
mannitol, sucrose, sorbitol, cellobiose, inositol; or chitosan, and wherein if
the at least one stabilizer comprises a first stabilizer that is trehalose,
then a trehalase inhibitor is also present as a second stabilizer, and
thereby storing said biological sample.

47. The method of claim 46, comprising maintaining the
matrix without refrigeration subsequent to the step of contacting.

48. A method of storing a biological sample, comprising:

(a) contacting a biological sample with a matrix for
substantially dry storage of a biological sample, the matrix comprising (i)
a matrix material that dissolves or dissociates in a solvent; and (ii) at
least one stabilizer, wherein the stabilizer is not lactitol, lactose, malt.ose,
maltitol, mannitol, sucrose, sorbitol, cellobiose, inositol, or chitosan, and
wherein if the at least one stabilizer comprises a first stabilizer that is
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matri x material that dissolves or dissociates in a
solvent; and (ii) at |east one stabilizer, wherein the
war@biors2zer is not lactitol, |actose, maltose,PCT/US2006/045661
maltitol, mannitol, sucrose, sorbitol, cellobiose,
inositol, or chitosan, and wherein if the at |east one
stabilizer conprises a first stabilizer that is
trehal ose, then a trehalase inhibitor is also present
as a second stabilizer; and (b) drying one or nore of
the sanple wells, and thereby preparing the biologica
npl e storage deV|ce 56. The nethod of claim5
trehalaRs cihen foteRhalose WP iraIRg BERRANG 88 2 Setdnd stabilizer;
and adm nistering a liquid solution or a |iquid suspension
that contains the matrix material and the solvent. 57.
The me(lhpd diyirigi thesSnateixgi andt theasebyostonieyl said biological
onpri ses at | east one detectable indicator. 58. The
Sarnpm%thod of claimb57 wherein the detectabl e indicator
conprises a colorinetric indicator. 59. The nethod of
claim57 wherein the detectabl e indicator conprises
one or49.pl U methad cbviaimg? 8o cpoapdsired Mattaining the

morrlE Y Sh R A RO 555 A bR iBtmanc

dryingndi cator, a lum nescent indicator, a phosphorescent
I'ndicator, a radionetric indicator, a dye, an enzyne,
a substrate of an enzyne, an energy transfer nol ecul e,

and ansgf i RiHeg/ nﬁéﬁ%d dflclairhes oBlvRede b%l@'g%éﬁactlvnty of the

wherein the detectable indicator is capabl

Samnie_t%mmﬂwelrhdmmei ﬁ@emﬁs’@mretamuw i éwcst_@ﬁélaélfv Hie same as
oiolof e ss 1Ly oF 4 soPii PEOH IR, 18 S8R Ot bEhBhsda o

an ol i gosaccharide, a nucleic acid, a polypeptide, an
enzyme, a cytoskel et al FSfﬁrotel n, eacti ve ox

speci eS1-a @MEYHOd g, IR 4R+WY"@"G'” gqgrgﬁ%gpn of the
biolo§N&i PSR felreRised relative to degradation of a control

biological sample maintained without refrigeration in the absence of the
matrix material.

52. The method of claim 48 wherein the step of contacting

comprises simultaneously dissolving or dissociating the matrix material in
a solvent. '

53. The method of claim 48 wherein the step of contacting
is preceded by dissolving or dissociating the matrix material in a solvent.

54. The method of claim 48 wherein the step of contacting
is followed by dissolving or dissociating the matrix material in a solvent,
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62. The nethod of claim57 wherein the detectable

indicator is selected fromthe group consisting of
w@b@nobrs2sed, et hi di um brom de, a DNA pol yner aseCT/@S2006/045661

restriction endonucl ease, cobalt chloride, Reichardt's

dye and a fluorogenic protease substrate. 63. The

nmet hod of claim55 wherein at | east one well conprises

at | east one stabilizer that is a biological inhibitor.

or a biochem cal inhibitor. 64. A nethod of recovering

a stored biological sanple, conprising: (a)

contacting, sinmultaneously or sequentially and in

ei t her Sr.derAi method| 0@| @arbpaamg eastmola:@gachvsample storage

f I t h t
ceviQforErt, B Bl loPb B B8 sAihe e
V\,herel rﬁa()l) aimﬁ—lisrtehn@ @maairl & %r%&ﬂead%\!uf?@hty of sample
e &U%?éa lid, and (ii) a sanple pla
wellscg ‘?l élcﬁa 6?“’53'@ gtaragy @evmpw@enenm s(lhaaldrblologlcal
sampﬂép%@bﬁngé QR8s N Pi%egn,gli)ogécﬁ e%:@{r i Whingample plate

one or nbre of sai \E/\B/e s conpri sés
compimeEing noe) arhed npluialityongfr i sEnple) veelst that WBP@_T icadlpable of

contfifiq & BIgIOKTCaEa e, Srith e fbinnEoLtAimalax rempsises () a
matrimmatﬁxal tingt @ﬁ@sol%btﬁﬁ%hsﬁlbtéé"m {/éﬁh and Su) at least

sorbitol, celloblose, I nosito or C
one §E fei Whareimethe S‘é%\@.ldlzﬁﬁel&‘stla@tl||az:éttol:,or‘rpctcm£s, analtose,
t h th tr.eh
malfof Sl Sgtrdit oo B AaEnsk SAaiP Efpson, anc

wherarryntﬁgtMeatoieaEh en@‘ sithblllwwblerﬂ\pit-lbés éC?]llrst stabilizer that is
i pin a e storage device
trenafs e Eh e trefa Bty fubiass Sonisa BreraEas,a scond stabilizer;

and contacting and dryi ng; and (d) resuspendi ng or

redlssoIV|ng t he bi ol ogical sanple in a second
sol ventb) andrying epnenor exwrer ofigthé esampiedwells, and thereby

prep | Oéctgfecetmagt | v %@\g%leﬁ%grgsghggvof 'cI ai m 64 wherein

ogl ca

56. The method of claim 55 wherein the step of
administering comprises administering a liquid solution or a liquid
suspension that contains the matrix material and the solvent.

57. The method of claim 55 wherein at least one well
comprises at least one detectable indicator.

58. The method of claim 57 wherein the detectable indicator
comprises a colorimetric indicator.

59. The method of claim 57 wherein the detecta_ble indicator
comprises one or a plurality of GCMS tag compounds.
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sanpl e subsequent to the step of maintaining is
substantially the sane as biological activity of the

WG 20pl0es2ps i or to the step of contacting. 66. TPeT/DB1@0H5661
of claim 64 wherein the second solvent is selected
fromthe group consisting of (i) a solvent that is the
sane as the first solvent and (ii) a solvent that is
different fromthe first solvent. 67. The nethod of
claim 64 wherein at |east one of the first solvent and
the second solvent is an activity buffer. 68. A matrix

onor 188ng Thedyathai of 1 o wherdn B Bpraeyp mdicator -
is selgé%ﬁﬂ&heﬁwéwgrﬁu?owﬁgktln(djbfaat ﬂh%"f‘é&cé’ﬁ@ |ﬁ<§lﬁ.‘*é‘tbi’28r

conposi tion. 6 he mat'ri x
lumineScehaiindéGatargephoshbosespent indwatent ad‘@ﬁj@@'\*ﬂl‘% indicator,

a dyeq L 6redars RUoH S Aeone gy B ) Eheredl Hratifer
molec’ElHEf /nd arf éﬁ‘?nft?%@)@! trapping agent, a sanple
turant and a pat hogen-neutrali zi ng agent.

61. The method of claim 57 wherein the detectable indicator
is capable of detectably indicating presence of at least one of an amine,
an alcohol, an aldehyde, water, a thiol, a sulfide, a nitrite, avidin, biotin,
an 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.

62. The method of claim 57 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.

63. The method of claim 55 wherein at least one well
comprises at least one stabilizer that is a biological inhibitor or a
biochemical inhibitor. '

64. A method of recovering a stored biological sample,
comprising:

(a) contacting, simultaneously or sequentially and in either
order in a biological sample storage device, one or a plurality of-biological
samples with a matrix fo'r substantially dry storage of a biological sample,
wherein (1) said biological sample storage device comprises (i) a lid, and
(i) a sample plate comprising one or a plurality of sample wells that are
capable of containing the biological sample, wherein one or more of said
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wells comprises the matrix, and wherein (2) the matrix comprises (i) a
matrix material that dissolves or dissociates in a solvent, and (ii) at least
one stabilizer, wherein the stabilizer is not lactitol, lactose, maltose,
maltitol, mannitol, sucrose, sorbitol, cellobiose, inositol, or chitosan, and
wherein if the at least one stabilizer comprises a first stabilizer that is
trehalose, then a trehalase inhibitor is also present as a second stabilizer;

(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 biological sample.

65. The method of claim 64 wherein biological activity of the
sample subsequent to the step of maintaining is substantially the same as
biological activity of the sample prior to the step of contacting.-

66. The method of claim 64 wherein the second solvent is
selected from the group consisting of (i) a solvent that is the same as the
first solvent and (ii) a solvent that is different from the first solvent.

67. The method of claim 64 wherein at least oné of the first
solvent and the second solvent is an activity buffer.

68. A matrix for substantially dry storage of a bioclogical
sample, comprising:

(a) a matrix material that dissolves or dissociates in a
solvent;

(b) at least one stabilizer; and

(¢) a sample treatment composition.
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69. The matrix of claim 68 wherein the sample treatment
composition comprises a composition that is selected from the group
consisting of an activity buffer, a cell lysis buffer, a free radical trapping
agent, a sample denaturant and a pathogen-neutralizing agent.
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