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The present invention relates to a high sensitivity
wonrbmwmssoene swab device for maxi mal recovery BETHISAD6/006302

forensic DNA evidence left at a crine scene for DNA
PCR anal ysis. Mre particularly, DNA recovery is
obtained fromfingerprints lifted fromsurfaces at the
crine scene. The invention also relates to a high
sensitivity neth %ﬁq@ trace DNA
obt ai ned by gene?g??%Nsrra ta%x em rfarpeat (STR)

rofiles using a polynerase chain reaction protocol

FIELBHAF'HHE&H Q¥ arrpl i fying DNA from about two to
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at the ¥WEME s6RNTThE Al citod M Yd1ateRoSa HY‘gB Qerﬁftﬁﬁﬂy‘%ﬁ&h&ﬁ RRayX ana1y31s
crime convictions. (See, Ban, . nbri dge Heal t ht ech
of tradeMN Atdbtatnesl Hyi denbraing alall Meﬁﬁfepm (SER) MbSisREIRMA polymerase
D.C., June 27-28, 2002.) [0003] Fingerprints were
chain faac’sdm pmtmto] thattih eapdfoﬂet chrﬁﬂﬁymg IyAtfiven hisout Yoo ko psaus dour cells
systemin 1903. Although, it is often considered by
or aborh by 4 akeut Popg DA cri ne- sol ving met hod because it
entails subjective visual examnation, it is a highly
and accessi bl e neans of obtaining evi dence at
BACI&&CHr(?@g scene. Today, the fingerprinting technique

[O()‘@Qﬁr PRFRLAS cingd) |sMc}§§b°ﬂPlbﬁtlhﬁ?1ta B ad &is6n,Ahalld\® A dverwhelming

technol ogi es. To date, the FBI hHas a |arge col'l ection
majoriey of AINGEHEY. i Mbpertyt @lrAinkRGr&bfidd RBRlivivkl albcdtaM B8R from the
used by | aw enforcenment agencies to identify
VirginiteS eeddatibasq 82%cofithe viclatt crimebyolned oW inginfarw ¢t sofmbiined by
crime scenes with those on file. [0004] The basic
indivigwalnwith lpeevixels pmpettlyre:nmaeccxmﬁfwhpng e(Spe, i Bun, é\ﬂmhd:mgea{ealthtech
based on, (1 erson's "friction ridge patterns" or
Instituégsy Fl[ﬁéd‘\lwa NA rensiess Washipstan RE . .dongd7-28n200%), and
Q(Q%é persons have the sane gattern of friction
[ besFmSPImE@tStWFée first peehip the Hgeed statasdiyifhe New York prison

system in 1903. Although, it is often considered by many as a "low-tech" crime-solving

method because it entails subjective visual examination, it is a highly reliable and accessible
means of obtaining evidence at a crime scene. Today, the fingerprinting technique
incorporates highly sophisticated state of the art technologies. To date, the FBI has a large
collection of fingerprints, totaling millions, which have been used by law enforcement
agencies to identify defendants and crime victims by matching prints from crime scenes with
those on file.

[0004]  The basic principle behind the use of fingerprint evidence are based on, (1) a
person's "friction ridge patterns” or swirled skin on his/her fingertips do not change, and (2)
no two persons have the same pattern of friction ridges. Since the friction ridges contain

rows of sweat pores, fingerprints are often produced when the sweat from these ridges mixed



rows of sweat pores, fingerprints are often produced

when the sweat fromthese ridges m xedwi th ot her body
woib@/oayd7di rt. The visibility of the prints i BCT/US2006/006302

enhanced only when powders and chem cal s are dusted

onto the surface and excess powder brushed away

with offier bedy pilpand dig. Jhe vistilitsafithe pape s @mamedtcm@r wbmeplowders and
and t hen cong)ared to fingerprints in a databa
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(e.g., afingerprint collector) at the scene of crine,
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contanninetomey thediretsrespongers ¢¢.gt o finigerpeint odleatod) dtllee prehavScrime,
were left at a tine other than at the time of the
resultipg imhihe deptrurdion T cadpiRgeysetash ahvdnene evidenses.t beaviditipne because it
have bee oned o extrapol ate conplete prints from
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except for identical twins. As such
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[ nd;rw dual s. The val ue of rg(;n5|p3 DNA anal ysis is Y

powerén ametivads for palyingeuingss) yartisdlinby iheolzheaimeysitde the introduction of
nati onal DNA dat abase managenent system known as
finger@ONirg « Cohbyy ago. DRIANE tttegensiis bhwpriste cachpndiyiduhks IPBA iandique to
the U S. Department of Justice. CODIS contains DNA
them q@pmtufp@gienwhfmnsal Bgpec DNA gealyds 5ol higlly elisctimgnating method of
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apre
DNA proFiJiles from biological evidence collected from crimes scenes as well as from
convicted offenders. The profile generated from an evidentiary sample may be searched
against the profiles contained in CODIS, in order to link evidence from other crimes to the
case, or if no suspect is known, to a matching profile from a previous offender. Therefore,

evidence from different crime scenes can be compared to link the same perpetrator to

multiple crimes locally, nationally or internationally. Furthermore, the DNA molecule is



evidence fromdifferent crine scenes can be conpared
to link the sane perpetrator to nmultiple crines
woOaowlogy297nat i onal Iy or internationally. Furthecmmseg6/006302
the DNA nol ecul e isvery stable and can w t hstand
significant environnmental insults or challenges, thus
very stablecindregn mnthstand sigoificant dpeironinkeiel imsulfsrarehallenges, thus allowing

bi ol ogi cal sanpl es or badly degraded sa [ 0007]
infornpagipa fes be cabigated framm ekl laplég@gh%?mp}ewmaé r%gradp@ A¥BPlsdHd,
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anount available is small to begin with. Furthernore,
or cottoh 8wabeabe Refiadi i rvide¢aae réldase b€ DN pARi diddr B the
di m ni shed when the swab or pad cones in contact with
amouritheaitabid mismetl tobegaguith, COOBEmDMA, thaamloest affsemple evidence may be
extracted, PCR-anplified and traditionally analyzed by
contarpiggtetl jog tilrmmlsﬁlﬁd\gfﬂmlm thef ssragton ppd Pymes iptviostact Rith H)e coppairer or bag.
s a techni que by which an individual of a_species can
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the RFLP technique are the requirenent for a

using 8§ vdilidartivé probafeipartéuliNbcissofltbshmatchrbmbsdite, 30th as the D14S1
degraded or fragnented. If a small quantity anount of
locus, Ditcli seressals pzetimerphicinpdreerayntdueso ah tadipidudll dawo majomust
be perforned in order to obtain sufficient DNA for
dlsadvaﬁtagemﬁhsf BIFL.P tqtiwgqueiare theweqpirgment {pr pigpbstantisbempwg®f DNA is
the RFLP nethod can be burdensone and tinme consum ng
requirgdhthatiginef 6@9@%&%@@@% 5% sall guantify agowiof ANA pwlyzed
PCR re%;(.tlon lgfl More.re

m““lpc‘%ﬁ%‘?ﬂ @%@%@gﬂlt%ﬁiféh oGl Sy fcicmi b for
RFLP%&%]S/L%& glﬁgfnc&lgpp Eyﬁ%lﬂ& 15 Bﬁayeldhtﬂgfﬁl‘%}emethod can be burdensome

and time consuming, in addition to the added cost in carrying out multiple PCR reactions.
[0009] More recently, the use of tandemly repeated DNA sequences, which are
widespread throughout the human genome with sufficient variability amongst individuals in a
population, provide still a further advancement in forensic DNA evidence analysis.
Depending on the size of the tandem repeats, these tandemly repeated DNA regions may be
classified as minisatellites, or variable number of tandem repeats (VN'TRs) having core

repeats of about 9-80 base pairs (bp) in length (See, Jeffreys, A.J., et al., Nature 316,76



popul ation, provide still a further advancenent in
forensic DNA evi dence anal ysis. Depending on the size
wofhodshesdandem repeats, these tandem y repeat edCDNA2006/006302
regions may be classified as mnisatellites, or
vari abl e nunber of tandemrepeats (VNTRsS) having core
(1985)) ep sutrosastlliteboartshort gmndemsisperds (SR sH w)ithi abober§thiy reiBats, (See,
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identification are required in forensic anal yses

identificytioa hedrelBirddia folasisanalysdsiampared ta v thaldaads Bat ireavalable.
for selection of STR markers include (1) high degree
Criterffowseléctibh bf §YRunharkers indlede@phightdegree of pridtakityl within the
di sti ngui shabl e anplified products, (3) |ow preval ence
populgfons (2) easly distingsishable empdified argeluctsi @atavopreaplen¢eef stutter bands,
. that are one or_ nore repeat |engths above or bel ow t he
whichyare amplifigatipn @eifagts g are aps@r meye rpRrtienehs ehovesr glow the true

mnphé%?@é%%%@@fqigg«?%%gﬁﬁéé@&;%\@(el ey, P o) 4. J. Hum
Bi . 1987 .

Genet o33 OO i OR Gl Q@670 M Bty £ 0987 ana
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artifadt®) ShclPdsanicfova ek OaBRniAS SfHHchGo Bt kRES efeOktutter bands. Many
forensic purposes with several nore to be expected.

STR 16&ees inStveldpinedt 48/genblid @arkivag@? forenstBpurpdses 886 veral more to be
Promega). [001 1] Both the fingerprinting and DNA

expectedpi($tg, Setunods]. @ o Notasdddgilzinas8n$2 CLYO6ERtdnyegased f or
solving crimes. Thus, conbining both these nethods may
[¢HdVe Bothbe dngerponting erhPaA fypingenéthedsiare powverfohspans
science for the detection and identification of
currerilydjsed fog soljingcrangsow s seomHinipg oy thegegnefleds may prove to be a
identiti er,.both

mejon g e £ g et BT iSRRG DT AR e TR G | CEBRE AT suspects,
with alow p%géibﬁfgyngt[ I%{Qtfﬁ(%g i(?er}lgititesh. eli%é\'lqe%%oth methods require a means of
collecting forensic evidence at the crime scene that are not compromised and the method
must also be efficient in yielding small amounts of DNA, typically about 1 ng or less. For
analysis of DNA, the yield must be sufficient to allow identification of a sufficient number of
genetic features from a fingerprint to allow confident matching with an alleged perpetrator.
Typically, matching is done by determining a minimum number of identifiable STR loci from

a standard set of loci. At each locus, two alleles are expected, one from each chromosome of

an individual. The identification is made difficult by allele drop-outs (e.g., in a heterozygote,



nmust al so be efficient in yielding small anounts of

DNA, typically about 1 ng or lIess. For analysis of
wOoge/o8m7yi el d nmust be sufficient to allow  PCT/US2006/006302

identification of a sufficient nunber of genetic

features froma fingerprint to allow confident

only o pl¢le HAPRATCAL 2 lacuse ged dinpripe {rmenedhan twamllelds|age apparent). The
mat ching i s done _by determ ning a m ni mum nunber of
curreng H’éﬁ’("i‘iﬂ% &?ﬁeét”ﬁ QN% SAMPles H5IRS SPHeNTHPRFISEYb O cPlen padadoes not
oo o 5 b2 o R B Bk R RSy conta
i1 cul: | el - , Ny .
e RS 0580 g Bl 05 R0 S g moton
for re®PEyr PR eh RS DN ?r%gfo ﬁ?%ég}%m%,aabm&g% ﬁ%&:egﬁﬁ@?{?gﬂw allovd Gnalysis

curfent nethod o in

ofthem&@?[dmﬁﬁmmhefef&%ﬁ gagkagres not provide for
an efficient method of collecting sanples froma

f
fingerprint, which may contain fewer than two cells or
BRIEF; &MWP%EHEFIGUM DNA. An efficient and
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cotton yarn, St. Fair mcrofiber, SA7348 m crofi ber,
remairig@ifya fbé fABIeIg absogitiond PN A0t WHBEs cotton yarns.
Dacron(r)) [0013] Figure 2 shows the results of a SNA
[00d4]s eBiperei3nshntys tlatesutesasia BINADN éxpafimehifal Meautsdbe
foll ow ng absorption of a DNA solution using various
irrevergible indipa phBNA B0vtiouFicgtiorey8nshows the results of a
DNA | oss experinment that neasured irreversible binding
[0815 IDNAFigereviadiepigts ree tean o BNAsropGocel]samiptpudeposited on a solid
epicts recoverééof DNA froma cell sanpl e deposited

S“rfacgﬁ 2bledh el Silieriadens conpsblto RN ceiestakle dwm aequivalent cell
st PR S5 LR SR O 20 B! B 5 o
o RSB B P! Bl -GS0 S,
compafR ) RSB PSRRI L2t
[0016] | USkEt5aBudratd LRSEEISHER Afnd iﬂ@eﬂtfb\ﬁ.egl})ift@ﬁféaﬁ(so\i:l\ggfabric

formati on of fabric loop; (2) attachment

loop; (B)i‘@tdalcmlﬁbm of the e dbetiead ioatctoRdaler $1ard Weat SHkNEbing 33) complete
conpl ete
swab comprising sampling fabric, heat shrink tubing, and rigid plastic holder.

[0017]  Figures 6 and 7 illustrate sample containers for storing a swab containing a

forensic DNA sample.

SUMMARY OF THE INVENTION

[0018]  The invention provides improved materials for collection of trace amounts of
DNA for further analysis. More particularly, the invention provides an improved substrate

for collection of DNA-containing samples deposited on surfaces and efficient release of the



swab conprising sanpling fabric, heat shrink tubing,
and rigid plastic holder. [0017] Figures 6 and 7
woRkbossisyat e sanpl e containers for storing a swaT/US2006/006302
containing a forensic DNA sanple. SUMVARY OF THE
| NVENTI ON [ 0018] The invention provides inproved
DNA fatidenitidicatigromdesplyeist oA potferredensbedimant thesuibgite fsgotton yarn.
further analysis. Mre particularly, the invention

One upg f0 e A ITiepHeR BPasimstbaguded frcodlseiacefiNAgwidence from a
critme ggaieGrBRCA P PRUS BOBr AT T (HH QK TP ERER BRUafirovered is
sufﬁc%{r;'&al #o% ﬁf@gp{;]a&io%,?g ra(ae io:?rl og\a? th\%ﬁ?l%ﬂ%s ﬁegtti;ﬁﬁé gcﬁl?eis zgsigls gtnéc? %oea lodus.
[(Rﬁbi I C lﬂl@@}e\éeﬁ Wdefioh ﬁef&t%mg*ﬁgs PhnelA &Y 15"1%0%’(%1% 8fow
a Crime stene, especially romfingerprints suc

copy riier b Bmtthﬁfth%léseaﬁﬂm%eﬂ%h%le%Hﬁﬁiitiﬁ%glz%tg?itﬁ?egi fo a locus as

anplification so as to allow the alleles
a homB&y @6 b1 esderbQycdtd. OThtSpres i ilkent ALfuPhesROVided Y SRhb 88vice for
therefore provides a nethod for anplification of |ow
maxing) p§con eyt itraoé adiéints o€ foreiad DN2E patticalagls thdatitdnt fiagerpnts.
be definitively assigned to a | ocus as a honozygote or
[@020¢t eilbe yyenizon fovides e devite fanceledtimg ahunalyeablpamvintded DNA
a_swab device for maximal recovery of trace amounts of
from g Bagenprint oDNSUTiseg, creprianE e holdar nfandher havige e prstrend and second

[ 0020Q] The invention provides a device for collecting
end; aj aMVEH?ﬂﬁé‘gﬁﬁ%l?ﬁr adtpteshe gollseh andirelsgssragranatyzge gmount of

o S TR B T B b o
. DNA
s oA FF oA BLEC B ATLURIAS PPl Db

membﬁg%gfgfr,ﬁ %%ﬁf‘ q‘h@'ﬁl@& Qgﬂe&fﬁﬁ%ﬁér o8 b€ Pl%n‘ﬁ)fisté&g, BlQl.llsgg (':rjo collect

erein the cottofi yarn i s not w apped’ aroun
a samp1BehAN §&ficdRITR 8 kartkPlih@EdhBorP Ulliso PRS/iddNAs § Hhdiesd dMBaking the
menber can be prenoi stened, or used to collect a
DNA &allgetien ibdte.is treated with a sanpling solution. Also
provided is a nethod of making the DNA collection
[@\t] ceThe PRt irfeatipn Gsdrek providestaikdinfof uslldeting pii anvdlgedle
a kit for collecting an anal yzabl e amount of DNA from
amourg ofiDNyA fm afingérpoht which ugtdedea acontaaienend apttbnally, swabbing
_optionally, swabbing solution. In addition, the o
solutierh Viaradddienpihe et on proyides iarsentaghes demgredtte pPprveniegentamination of

f?ntanination of swab foll ow ng sanple collection.
swab following sample collection.

=

[0022]  The present invention further provides a method for collecting an analyzable
amount of DNA from a surface, comprising contacting a DNA-containing surface comprising
a fingerprint with a DNA-collecting device which comprises a holder member having a first
end and second end and a collecting member adapted to collect and release an analyzable
DNA, comprising cotton yarn having a first end and second end attached to the first end of
the holder member, and releasing the collected DNA from the device.

[0023]  Further, the invention provides a method for analyzing DNA from a

fingerprint, comprising collecting fingerprint DNA with a collecting device or the invention,



[0022] The present invention further provides a nethod
for collecting an anal yzabl e anobunt of DNA from a
weundese297 conpri si ng contacti ng a DNA- cont ai ni RQT/US2006/006302
surface conprising a fingerprint with a DNA-col | ecting
devi ce which conprises a hol der nenber having a first
releasiegtheAS aab adalgridg dhredrelkased DM Atisig aleigh eensadaiytRECR DINA
coll ect and rel ease an anal yzabl e DNA, conpri si ng
testinggoetbedl. yarn having a first end and second end attached
to the first end of the hol der nenber, and rel easing
fromthe device. [0023] Further, the
DETA#ﬂ@PEﬁ#SW?&J s a nethod for analyzing DNA froma
(0021981 RS Az GRITE DINA BEmFR) kel dutfacéd &Ry RhvibMow copy
w t'h a collecting device or the invention,releasing
numbek (ECRNBN R ebcaitad, Mizis Mgcdshiy ieharinside BINA theamgud off DOVA that is
sensitivity PCR DNA testing protocol. DETAILED
recoveRIAFGRL BNl RO4] anfichamabymef DNA ehdDNdn basytased andrmalyzed
surfaces potentially having | ow copy nunber (LCN) DNA
from tikepomilingdevice. i s necessary to nmaxinm ze both the anpunt
of DNA that is recovered by a sanpling device, and the
[083%lunt Tofmmree thepollectivnsad antlyss pEaring gcans N2 cidepesyihe
inventéqgglagq]?gq;p\%iq%dggg %q%’?eﬁél[\glgiéglé)fg?\%le 1 ;.géfﬁatét?gqlﬁglnl (?r ctarl tg?)erform
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R thK §3k n LAY FET Fioff Secitines S Foe i Bl pesreeta
commérglséﬁc}l re‘tgai?arllolel‘%e\tltel:l Ilé v]\‘/errg s eh'}%eﬁlgirr 'aBltﬁ &n%sg}b%rd.rg]]%%%q)NA in
evi gnce, sever a commercl a )Y avalll% e materi als

DNA-%@{%@%@Q&E,%%H ‘fﬁcﬂuc?eﬁisk{ntc)éué %@%ﬁﬂ 118 o iRlQRASRrfaces. All

cont al ni ng sanpl es, i ncl uded skin

of thee@hdt&ri A hchIfinl BFbd, SndRRRS h® Sk 8% MIJoBEESE mdkdfiRt, polyester,
these materials 1ncluding tapes, and w pes and swabs

foam, SRR 5eiceihd Maetai® (DaPont)okote $ésesd, orf Regdrprivas. UfTalcron® is a
fabric and Dacron(r) (DuPont), were tested on

commbnlp aesdswatt in. foleDsic labnfatdritss) I cotairtebty, the extravwabDNA samples
forensic | aboratories.) In certain tests, the

were apalyzatfoe theDNMlsa o cerseohelldeserdled 20d thembserve ofi drapeins.of
correct alleles called and the absence_ of drop-ins.

[0086D 6] It hes hepsn fovehthrbyaiipus Kalton s @yailable Brmanyweights and

avai |l abl e .in_many wei ghts, and. cqonfigurations, . pro idg,

confighgptions; REYigs foxSERFTY iagfi?rleﬂo |9e8s é‘?ng CpRImEfcgiebris,

oo RS AL DR el R B Bl B oo

yarns provide improved substrates for recovery and subsequent release of samples of low

copy number (LCN) DNA, particularly from fingerprints and other trace evidence.

[0027]  The yarn structure provides a large surface area per unit volume. As
compared to compact bulb-shaped collection devices (e.g., a Q-tip-like device), yarn fibers
are linear and extended with a significantly greater surface to volume ratio. It is considered
that the surface area contributed by the yarn fibers is better approximated by extended linear
(e.g., tubular) components. The linear components include not only the extended piece of
yarn incorporated into the sampling device, but also the multiple plies and fibers of each ply.

Without being bound by such a limitation, it is considered that the yarn structure promotes



yarns provide inproved substrates for recovery and
subsequent rel ease of sanples of |ow copy nunber (LCN)
woge/oeeori cul arly fromfingerprints and ot her PCTAS2006/006302
evi dence. [0027] The yarn structure provides a |arge
) surface area_per unit volume. As conpared to conpact
increagng| dbserptipe 8nd adsogrionay bidogied snqterial, as wieltns tefeabd fmucleic acids
. device), yarn fibers are linear and extended with a
duringsg¢a¢t9ant | y greater surface to volune ratio. It is
t

C idered that t surface area. tributed b e
GERT F Reriehi & et 6P HAT RO By R Cen R e ages. T
certalrf %8?%@%#%’? t&lg 5{%\9101? %péﬁg n%ﬁ%%ogtggiv%gge%ﬁh{;g? gr?ai%o? example,
, . Nt . o
sbout ST BALALROUbLE D (b TP O, 8Rehy Fn afithor gty che yarn
is 100904dnby such a limtation, it is considered that the
yarn structure pronotesincreased absorption and
[BESPr PELAGL Pdrnhé QhRd&AldisoBtBRbad fib@s wMRlH raffe rBMOASRN to
of nucleic acids during extraction. [0028] A variety
more hbn U3 @fctibs. Adultifilamaninsrandsemay b drabndn filioformaifisius, roving, or
manuf actures. In certain enbodi nents, the yarn is a
other suitablgfernof whioh taomwell khowamoTheparalid] dibesd anfbertwestainppaher, or
about 50% or greater cotton, or about 85%or nore )
spun, oot e ¢ontinnensiengtbspbirme Alternptively.c ¢pre of p@aligl fibers which

cotton. [0029] Cotton yarn is spun from di sconti nuous
may of p¥met Ynivastet dn eldrtpgsther RyisHefpce b epéiahpam halpeally wound at the

.i nches. [tifilanment strands be.drawn .in the, for
exterigySugfcs e VUGREE. Sivert AGHCS of PUBINBli) aH Rtresespgedior o
:mnn\%%é kHP%ﬂ. The parallel fibers can be tw sted

%oée?ﬁep,‘or spun, to formthe continuous |engths of

[0%9]“- f 5r%ré?1%53d‘t{)ﬁlel¥t; ag%@%ﬁ icgﬁsli]sgi%g @nlt)t'tcﬁl ﬂaég?%{)lﬁl My 1} threads.

or may not be tw oge y sur

The tHréRS bt AR GRsRE Sodt@ihdr Gt MVPHAARET exlalD 1€ Sp®RS, which is one of
surface of the yarn core. Several strands of yarn

the ex€mplif&) yarRy, cbisistwositeet SIRGEERE ofttlie pRESR AR tvisted thread
rope. [0030] In one enbodi nent, a yarn can consi st of

pairs.cotton fibers spun into fine threads. The threads are
then tw sted together to forma yarn. For exanpl e,
(@31 EndMehventyriols cas alsn de afed inghemeamian i B2emypdified woven yarns are
consists of three plies. Each of the plies consists of
Rowag apdif-gpréaviiph eenbisaf eeitonthadsiyvovenaty § detfepean al so
be used. in the invention. Exenplified woven yarns are
[0032]  Also, a variety of yarn weights may be employed. One measure of yarn
weight is needle or hook size which relates to the use of a yarn in knitting or crochet.
(Knitting requires knitting needles (straight or circular), while crochet uses a crochet hook.)
The needle or hook size is determined by the yarn thickness and gauge. “Gauge” is the
recommended tension (or number of stitches and rows per inch) that is used when knitting or
crocheting a particular yarn and is related to the weight of the yarn. The yarn weight can be
any weight that is convenient for forming a swab. In a preferred embodiment, 100 yards of
yarn has a weight from about 25 grams up to about 250 grams. More preferably, 100 yards of

yarn weighs from about 50 grams to about 100 grams.



Rowan and Capri, which consist of cotton threads woven
into a flat tape. [0032] Also, a variety of yarn
woeb@lissmay be enpl oyed. One neasure of yarn ReTQgisLo06806302
needl e or hook size which relates to the use of a yarn
in knitting or crochet. (Knitting requires knitting
[00831| eSorfis txamig)bs oftrotton ryamis dindt cambe heedacoaidatg todlesingention
crochet hook.) The needl e or hook size is determ ned
includpybut hes nphtimiteditekness and gauge. "Gauge" is the
recommended tension (or nunber of stitches and rows

[998¢] i nBhe SkBEY is used when knitting or crocheting a
particul gr yarp a is relafed to the weight of the
yarn. The®° é?nﬂﬁﬁﬁgﬂTigﬁﬁ“g@Cany wei ght that is
conveni eﬁbog/or form n(grba swab. In a preferred
enbodi nent’, %ﬁéa‘%}%% f yarn has a wei ght from about

25 grams Waﬁ%{?\%g?gﬁag“ﬁ&l%gﬁf More preferably, 100

yards of ya om about 50 grams to about 100
gr ams. [ 0Q33L.SpRes SxanRlRsidh cotton yarns that can be

used according to the invention include, but are not

[imted th\pedlcQ924) tBbues Sky(tn) Source: Bl ue Sky
Al pacas, Inc. 100% organi c cotton Wi ght: 100 grans

per 150 yailels8®auge: 4 to 5 stitches per inch Needle
size: 7 to 9 US Color: 80 Lot: 3913 Appearance: A
tw sted thett 31$ yarn with a traditional ropelike
appear ance. Each ply consists of twi sted fibers.

[ 0035] Cdjamicpranye: SAiwisted theHNy yyarwidh a Spdicienalcapglikss
I nc. 100% Egypti an cotton Weight:. 50 granms per 52
yards (48PRet#Ers) Hagh gy copgists of twisted fibers.

[0035] Capri™

Source: Tahki Yarns, Stacey Charles, Inc.

100% Egyptian cotton

Weight: 50 grams per 52 yards (48 meters)

Color: 001

Lot: 3175

Needle: 13/15 (9-10mm)

Gauge: 3 stitches per inch

Appearance: flat shoe string with tight weave; smooth
[0036] Mayotte

Source: Plassard

100% Cotton

Weight: 50 grams per 90 meters

Mayotte has a thin thread wrapped around a core of parallel fibers giving it

a'rope like appearance with fluffy threads (not well defined)
[0037] Rowan™

100% Cotton



Lot: 3175 Needle: 13/15 (9-10mm) Gauge: 3 stitches per

i nch Appearance: flat shoe string with tight weave;
wennsligf90036] Mayotte Source: Pl assard 100% CeCT@s2006/006302

Wei ght: 50 granms per 90 neters Mayotte has a thin

t hread w apped around a core of parallel fibers giving

it a ropwelghke Oappeaparitieyanls (65frhetefsy t hr eads (not

wel | defined) [0037] Rowan(tn) 100% CottonWi ght: 50

grai ns p#radg: MOyards (65 neters) Shade: 540 Lot: 821

Appear ance: cotton tape; flat shoestring with | oose

weave [ 00F8$21Spl endi d Source: Mondial 100% Egypti an

cotton 100 grans, 100 neters.Col or: Lot: 49
Appear antBPCEANCH QOHOP t3pey, g?ﬁishﬁﬁtﬁlrl%w%‘g 8%‘132 ieave

earance; each ply consists of nine pairs of tw sted
W@%ﬁeac‘ﬁ?&“ﬁb’osg] In a swab of the invention, a length

of cottog?%g%trl\d&%s -ﬁfflxed to the end of a holder. In

one enbo ‘e cotton yarn is fornmed into a | oop

gn:jo?;f [ ra/)(;?%é{)%% ({Oﬁtgﬁ ends to the holder. By formng
, yarn i s avoi ded, and a nore
resi | i enforghins URRNhEERI
Color:100
Lot: 49
Appearance: a three-ply yarn with a rope-like appearance; each ply
consists of nine pairs of twisted threads.

[0039] In aswab of the invention, a length of cotton yarn is affixed to the end of a
holder. In one embodiment, the cotton yarn is formed into a loop and affixed at its free ends
to the holder. By forming a loop, fraying of the yarn is avoided, and a more resilient self-
supporting structure is provided for contacting the sample collection surface. In another
embodiment of the invention, a length of yarn is twisted or curled to form a small ball and
affixed at its free ends to the holder. In another embodiment of the invention, the yarn is
folded to resemble a fan, having two or more loops, and affixed by its ends and the base of
the loops to the holder. In a particular embodiment, the yarn extends from the end of the
holder, attached to the holder only at discrete points (e.g., at the yarn ends for a single loop or
ball). Such an attachment allows easy separation of the major portion of the collection
surface from the holder for sample extraction (for example, by detachment of the yarn at the
holder end). Any tendency of the yarn to fray upon cleavage may be beneficial for
extraction.

[0040]  Although any length of yarn can be used, the length should be chosen to be
convenient for sample collection and extraction. For example, when used with an antomated
extraction procedure or a robotic pipettor, it is often desirable to minimize the amount of

cotton in an extraction procedure so as to avoid interference with the pipettor. As the volume
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structure is provided for contacting the sanple
coll ection surface hi another enbodi nent of the
wonversdon, a |ength of yarn is twi sted or curPed/uS2006/006302
forma small ball and affixed at its free ends to the
hol der. 1 n another enbodi nent of the invention, the
of celly andioi BNotodesicdliscled Srorint Eingerprant, is lsemalliigetevipnoneqdioelarge yam
| oops, and affixed by its ends and the base of the
amounjty oy qxgmpie ak eardes seen fom sxperimentahdata seidenthrbplow, theevield of
arn extends fromthe end of the holder, attached_to
DNA g WHRPSIDTSISHAS 20 SR Ak CRER élpbanpr%ftléﬁﬁnﬁ &%?lﬁ from the

vietd 7S aaRingy 5 e PERerBr 1 Rt et Sty BF SrLenet i
vom S SHH 8 P88, RSBl A B oy ety s o
about bAS BPIABLUED . I@Qé}@ftﬁﬁﬂ]ﬂg}%erf@%ﬁ r@lglg%ﬁlﬁgr%n{, %JO}E‘,%%‘ 1488 Yis about

cl eavage may be benéficia
1 cm. Al though any length of yarn can be used, the |l ength

shoul d be chosen to be convenient for sanple

[00al] ecln snerabsligxht dfahd @Rentfody, a dtpipbEMavbtenPlseddyWdrh (U.S.

an aut omat ed extraction procedure or a robotic
needlemizEel)tionttadhied its a bbldenndesforabifa Ibop havingra dentdhe cdmbonit0.5 cm.

of cotton in an extraction procedure so as to avoid
After sampde tellastion, thp taeptiheut giopethedioldeasyieldmgayamsogmerl ¢faibout

and/or DNA to_ be collected frgma fingerprint is
1.3 ey fgomy Whichapusleisacids sie exfractd. | Bhegompbinaiionsd yatsveigy form, and

N RLEAL Tt e A
miro B B L HEORL D Pl A5 PRSP o oo
. PR - pr di , th I h i

el Pis A B B SHERE S e ene, (he varn Lenath

[@%@Pdi TRObwath NSId%AEA be @AY htdrinl [5G ALOWIAL-F&nE Pﬂt)ltl&tion of

about 2 cm In a particularly preferred enbodi nent,
samplé6h ¥ IwaBEITHe hiesehb BiventlorCeBntdrRPI4ikl tHB 188 oM alEAtuding,
of the invention, a length of Mayotte (Plassard) yarn
but nof imBed neadbe, ishstes, fpsins and vatigdyhibetic atedial. The Hdiéer may be
formof a |l oop having a dianmeter of about 0.5 cm
rigid oifftemibles almH pretonted @atbodment, Hize haldpr is ©f e miatérrad that Hees not absorb
~ holder, yielding a yarn fragnent of about 1.3 cm from
moistyihi &ha predéresdeenaledimenty e drldenistraade dfinelyroetilenstdrethesplastic
n_wejght, form and fragment length allows for

yar , ) !

that mpEmaly pRrbe entipds tad Ao Fhe holdse maybe sesigns wish that ghe swab
in 1.5 n .microfuge tube such_ that the yarn fragment

head if Gesily ShpaIgien oorenle BBt oot pdriton e Bl gammpbe fe5iened to

allow easy attachment of the swab head by simply tying, gluing or heat-shrinking to the

holder.

[0043]  For sampling of fingerprints, it is usually preferred to use the swab with a
sample collection medium (or “swabbing solution™). The medium can be used to wet the
fingerprint prior to swabbing. Alternatively, the swab can be moistened at the time of sample
collection by wetting the swab with a solution prior to contacting the fingerprint. The
solution may be stored in a container, such as, but not limited to, a dropper bottle. In such a

manner, the swabbing solution maintains sterility and avoids contact with outside
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interfere with a robotic pipetting apparatus. [0042]
The swab hol der can be any material useful as a hol der
woéanostose29c ol | ecti on of sanples on or in swabs. PTNAIS2006/006302

present invention contenplates the use of materials

i ncluding, but not limted to wood, plastics, resins,
contaramnt\?a Alistratizglyt Petsived ger e pravided pee-lidenedrimg seaded package

gid or. flexihble. In a preferred enbodi nent, the

th“1WQB@§@ﬁ“ﬂ§”@PGQ Rl that does not absorb noisture.

QBT o ARG S ABp e DR £ R B 1 ea R et
1imite€ Loé %gm {?e ?%I?éd sggne Fﬁi&g f%rP ggl}c%ﬁ&% e%g%s%%rhoparrf 61 ethanol,
and S]BF]OOQV%&EMT% 0.0 1%, RFA i Lﬂ%gqrefeﬁxgd Q\%Lﬂ%ﬁﬁ% g@ﬁ%gf %gt}l:gﬂge Qohﬁt?on may

attachnent

also 1rfcl/dd%glzp1cg;| b AYohRranf Sfler ws{aﬂgés%rﬂlﬁoﬂly%m 1H%R1n [ 0043]
For sampfing of fingerprints, it is usually preferred

[00a5|S e At fogonSiaky abivséd for mﬂ@&ae afi@bhhA¢dié ONTERL] DNA(RY
"swabbi ng solution”). The nedium can be used to wet
manufabtarddi asgetribe swib wingmethodskadyim ingthe At @rchat bwiedot lintited to UV
swab can be noistened at the time of sanple collection
irradidgipnyweidtieatjort dhenge btevilization. Jibleswiabishquld elsote free of human DNA
contacting the fingerprint. The solution may be stored
when nﬁn&fa@f@fﬁdaamdéﬂlouléhb@waa@led peptipally toinseeaticeniammatioofparother
bottle. I.n such a man t he swabbi ng sol ution
humalh%ﬂumeé.%ngm%tﬁr? §Ar 12 208 PERSCETRE BCEOWFY: h
cont a nant S.. natively,
GH5T T8 PR ERh e Enaten ﬁieanggﬁﬁog@rﬁgg%@%on?ﬂaﬁr ipig Which a
samplQ—Bgrgkg‘iinr? ort g éen@‘:s‘w% m njls%%ed %LgeA \éﬁ %‘15% o{“}éer %ontamer

IOﬂS can be use

is des%ﬂ%d {o r%&lﬁﬂactcgpt tﬁgﬁwﬁfdﬁarg&s %Iﬁgct%ﬁ{q %ténﬁ ﬁ@tf (e. g cross-

ferent “concentrations ‘o opr opano ano

contaragtiofoWith M dr ¥amPled % %o?@a%nh&lérhﬁfoﬂr&fr%@l%r@é%pﬁ' tﬁ‘@cmme scene

sol ution. Swabbing solution may al so include |ipid
investR@dyes and ot her substances commonly found in ski n

[0045] A forensic swab used for retrieval and anal ysis

[ 7hunBnarDiAbodinraneffthe tnvetitbrg thesdoataiher isavbbx that twntains a

nmet hods known in the art, such as but not limted to
retainetn\i!nﬁorwladlil thtei hpdd er i ehehsaab inimseribesini el retsiner cin kg tforoaxample, a

e swab should al so be free of human DNA when

styrof%n blogkt Eﬂﬂé atyaplgamwldsdhosvapindiosiioaseyshitlatithsswap head does not

n from.other human squrces_ durin

contat{% Al i qfé égq%gl?l% 9ge B%?@sqrﬁly)dém% le thecontainer has ag square

cross section. In another embodiment, the container has a round cross section. A cap is
provided that engages the open end of the container to prevent contamination of the swab
head from external sources. The container can be made of any material and may be
disposable. Optionally, the container may be designed to promote or prevent drying of the
sample-containing swab. In one preferred embodiment that allows for drying, the container
is cardboard. In another embodiment, the container is perforated. In yet another
embodiment, the container includes a desiccant.

[0048]  In another embodiment, the swab and portions of the container are integrated.

For example, the end of the swab holder opposite from the swab head is attached to a

12



[0046] To prevent contam nation, the invention
provi des a container into which a sanpl e-containi ng
wonrbmwmssoene swab nmay be inserted for storage BQ@US2006/006302
transport. The container is designed to readily accept
the swab and prevent contact with contam nants {e.g.
containersan Ob FAART PraaiicolRr wiash sestingr Aswiitprecs ctindrenal eontriael tihe,
from personnel | present at the crinme _scene
closed; 44 gBg g1y 4t engapinghobiied tout %ﬂm‘@ﬁ%w%ﬁ{d C@p ¥ dhe crime scene, the
i nvention, the contain s a, box that tains
Comal?"ertp&rtﬁé?e %eHi‘fate\%h'i F4EH h?ﬁ%‘ﬁ a8 %sév Cpg re- engaged with the
rte .retai can
tube. 8RSBENE i PG RSB Brmrh iSOt AR S ing of the sampte-
n, such that the swab head does not contact the
Cmﬁmﬁggfkkgf the container. In one preferred enbodi nent,

[dos] conhakpay oﬂﬁé 11@6?1&6@515& &P SerSBEploRRtioh Br &BRLDSF the swab

enbodi nent, the container has a round cross section.

(or bofARe bﬁa@ﬁﬂéd&‘@ﬁn@rb‘ plef@RBIGRIudRQ PRER t8TakiRfatd 1B@nt1ﬁcat10n of the
container to prevent contam nation of the swab head

samplé.r hivmeentodahergpameass of Thantifienti@i featureBratthehodrd ¢heddontainer. In
any material and may be di sposable. Optionally, the

a secopd mmbodisrentyslye identilésitign éahturo ipatawbedtopor iprevengratipart offthe
of the sanple-containing swab. In one preferred

swab. Ngyolmitire Idepfiicagiph dsetureoinckidy, iy are s lisoied4p.dabels which may
cardboard. In another enbodi nent, the container is

be han&&ff#*@? B godgsnragia W?ﬁéﬂe’é%%%éﬁfmk tAes, 66‘#1 thei lpker

d 0048 th
mfonﬁa?eéni%ﬁ%remf 835{%’"% §a% R R S E@? dpegrampl.

the na ggpehs%en %ly% pre nc hct%grc’ b g beé{wotgrgo ?ntg' aa é\?né the
swab tgge Ca!nﬁ %H{rérslﬁ%{eoiﬁﬁirglgggﬁ %ﬂch A octﬂé{‘g(fe?so% gf@égﬁtnﬁi{e 'p‘fc%ence of

ntal ner t at one ngagi

fingerpritttBddbR ahdehecgai ned swab and cap. At the crlne
scene, the container parts are separated, the sanple

[0080] ecTREswaRbHREins¥RIbnAAH b6 ABed B IREYKHMERIVIM, PTR DRIA testing
tube. As above, the container nmay be designed to

protocplso AUIRRDIVA festineadcotttiyg toghe hightsensitivipy BCRIMMNAMENGg protocol
swab. [0049] The swab of the invention or a container

produdesfulp FéRguofilen fiom snplifageondf ahkittlswaBSs pgof BN A, drifeur cells, and
swab and container) preferably includes a feature to

partiakgediles frameatioge h2 -5 Pied DN, ivfa higethseughpat mpepesndhe method uses a
enbodi ment, a nean identification feature is

Slmplea?%t@e%@awh detergcab g%ﬂé’i“f‘?é Py cppcentiatien nQuaniginmphieal time PCR

of AL ﬁ?ggtbf%ng{escegg}v?snrggg a‘}.pgsra?nﬂless c%1t1 ee 1%?na$ted I90s1t1ve sgmples are then

amplified with a commercially available human STR megaplex kit such as AmpFISTR®
Identifiler® PCR Amplification Kit (ABI) or PowerPlex® 16 System (Promega). Optimized
data analysis produces CODIS, or database, eligible DNA profiles while compensating for
artifacts of low level DNA amplification.

[0051] The DNA-containing sample is extracted from the swab of the invention by
incubating the sample-containing swab in a sample buffer for a time sufficient to release
nucleic acids. In an embodiment of the invention, the sample buffer comprises SDS and

Proteinase-K. In one example, a sample-containing swab (which may be separated from the
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swab. Non-limting identification features include,
but are not limted to, |abels which may be
woambwsddr en, bar codes, radi o frequency i dent PETAAR06/M06302
(RFID) tags, and the like. Information to be recorded
for each sanple or group of sanples would include, for
holderk)sanplb@tedtm 800 sk 80150 sPSranddke g@nﬂeﬂry‘sﬁinasepKe@é iPAYE for two
npl ai nt nunber, victimidentification, the s

hours Wybéhalﬁﬁgj atch40REPBcloMewed by Akt ming, ingghaton gt 9%° H3e rIn another
0] resent, .the sence. of fjngerprin
embodglﬁsn cr}éh$ Y Entiqug s GRm: %[; ccg\wawggéwa% Fﬁgmp lrl?waiqof&%%

DS a3 e o R R0R B o ot 80 PG Y OB | AT atiowed
bya 1%§ r?ctu'b Pt @%% Oé?lg{tﬁ%%cﬁﬁe %k’érré-ggﬁ%h%dffe? §?r( b&ftermined

|ca on 0]

bya slﬁﬁ!ec!l sQ@ﬁ%& onBfdefatibE of fs&%[ﬁl@ ﬂ‘% dlﬁgluéln%gh@{y#p%

In a put manner. The net uses-a s
deterg@ﬁ‘ttaﬁl@%%t%e%éch tlﬂa%‘iz%r &8RS s brovRE i BOMBaN eI size etc.
Quantitation by real tinme PCR of ALU sequences allows
[00SQRt | VBe igsRliesidearn biehet hivfchaioal-1000s b MicaceaPpsbes
are then anplified with a commercially avail abl e human
microsThBenteg@apiretxeakadt wishu200 pb ofingEdr Soi@ming Hegdf polyek RNA to prevent
PCR Anplification Kit (ABI) or PowerPl ex tg) 16 System
DNA ops, ong gentrifuged ifer Ioauingd aat2 480 apmyps (The Hoa iclasn @i@tﬂdsn 2@r25 pL of
dat abase, eI|g| bl e DNA proflles whi | e conpensatlng fo
water £ 3 st & 3690 sy Fhwvlumwfalﬁﬁﬁ Pptisdepsndenioasth i]vow of the

DNA- cont ai ni elsetra ed fro e s
DNA e I7th graiP b P o g g%ﬁﬁlﬁp 8?1919%"%\‘&/\?]&6 D tpine

it o |(GnfaREAF d§ffe% We??f A TDR Nt Bk B B R S pgpanc
washeam tﬁh%ﬁ bRl st&l%%fsf& ﬁ@ﬁc’fﬂﬂ)ﬂ Pr ot ei nase-K. In one

sanpl e-con Ing swab (which may be

[(ﬁ)@ gﬁr atr s fose th@gﬁ:@&ﬂ er’ﬁ\)enhén gf&ﬁ’&@tf&dreb&f Ehdielddbe of low
% SDS and 0.1 Protei nase K at 56C for two

copy rﬁl%lfé MENRDShRK aﬁﬂan@tyz&ﬂl@ @ndoR it tof Pkble \i‘@éiﬁtl@éatﬁ)rﬂ& Hhlf$le loci
i ncubation at 99C. Li another enbodi nent of the
for comPaEsvini t6 A, cribivalatebagy. €neardhdiodiméent 9fete ihsention dpdratlzable
200 nmL of 0.05% SDS and 0.72 ng/ M Proteinase K at
samp16 6@V weniBfication sf four bhmehaloich gind¥evl o8k Sfam, td ¢ ¢amgrted to a
a 10 mins. incubation at 950C. Selection of the
DNA plio@ﬂcedatdzasgamp@s iont e aliegad perpgtater muﬁfesdelld;svaorgnmel leei.
artisan based upon con3|derat|on of several facto
ACCOfiilﬁleUén #pthas embodignest ofjibedrigaion.Aaenalysilla sanpls @aowii%efor

of. the swab or | | ect.i nber e sanpl.e size
1dent1fi(fa§10n of six or more Poc? H?goh sengltw{t]}g PEYZ amphﬁcagon me%ds (eg.,

Identifiler® and PowerPlex®) can provide STR profiles from as little as 12.5 pg of DNA or
less. As exemplified herein, the yield of DNA from fingerprints ranged from about 10 pg to
about 60 pg.

[0054] Methods of STR analysis are known in the art, and kits and reagents are
commercially available. For example, the PowerPlex® 16 system (Promega) is a multiplex
STR system for use in DNA typing, including forensic DNA analysis. This system allows
the co-amplification and three-color detection of fifteen STR loci (Penta E, D18S51, D21S11,
THO1, D3S1358, FGA, TPOX, D8S1179, vWA, Penta D, CSF1PO, D16S539, D7S820,
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[0052] The digest is added to either a Mcrocon(r)-100
or a Mcrocon(r)-50 mcroconcentrator pretreated with
waQmermkowf water containing 1 ng of poly-A RNAPCD/US2006/006302
prevent DNA | oss, and centrifuged for 15 mns. at 2400
rpm The DNA is then eluted in 20-25 nL of water for 3
D13S307 asd DaS8 BHCMAd rApneloddnén. vAll sirteanf lotiteee emnplified siimiltaneously in a
dependent on the volunme of the DNA tenplate required
single thibe amiphaljdedan i smglei itjectiorhE@eneticeansiyzen apfsequsacing gel lane.
Power Pl ex (r)DNA typing kit or ldentifiler(tm Kkit, )
(00X er Tetei syeaby and ¢pataingss 8wy HRANGHHuBHY prekagssh, phasgmRledinto
. i sopropanol ,. washed with et hanol. and storged before1 .
kits. Suehpkits ma¥ pdditiongllyesniprorHly AGeisOres 195essprdoesample collection.
I nvention ovi des for .recavery and.rel ease,of .| ow
Such aggSSAPTIR RIS RN BERAUAT AR S AP DGt AREGHEE do5thents. The
. nabl e identification g | pCJ : '
sz of fEE 51 Gt B 2L s P Bibe ey B} cfifBREHSRR,

v : ] [ [ ;
coes 78, B0l 201 RRTPL B Bty BRI oAb
swabs Gfezeée’ &d ﬁI@A@@%Ala%&td Bgrlal A APR siSAIRI @D ef b@BIAN,

al I eged perpetrator nmust yield six or nore |oci.
[oésgjor dbn@ise, itAs RItRtubderseysidagidrerpéctaf thiheriativeninithaprinciples
an anal yzabl e sanpl e provides for identification of
of the i@ivantivn epeia disshised ¢dndie madeshyt dne skyllddGR tiengpt arfd it &tintended that
met hods (e.g., ldentifiler (r) and PowerPl ex(r)) can
such mpdifidatiensSTR tpboincludsd within ths stonetafdhepresent Bvealiel: DNA
or less. As exenplified herein, the yield of DNA from
(005 Hger pHirplersneesiperionebRersBoAle eoTNgated Iys £1eE Y g.
[ 0054] Met hods of STR analysis are known in the art,
EXM@Q%EI ts and reagents are comercially avail able. For
l e, the PowerPlex (r) 16 system (Pronega) is a
[0088T | PrR ol bRirsysdamil ds Furthis 811hstraNAe ikRhfign, bunsioutt Ag be
forensic DNA analysis. This systemallows the
constrgsd-ta Mphit fHeGabpeost thhvedtieenaaloraydet ecti on of fifteen
STR loci (Penta E, D18S51, D21S1 1, THOl1l. D3S1358,
(0P8, TEQnpleSiS: Compavison oPEmtah Mateziily fod Gapeesi@oof DNA
D7S820, D13S317 and D5S818) and Anel ogeni n. AUsi xt een
profilésdeomdingezpyinisf i ed si nul t aneously in a single tube and
analyzed in a single injection (geneti.c analyzer
e

(0063 6 nEMBETPEBIS A ARROTS (150 STECrPhE T APES P HRTAF Hatknob. The

be i ndi vi dual | mbled into kits,

prints S AIRPE AL SHAEITBRA | 97 SRR A DAY O BRE GBS O
rovaf ST 3otal BB S RIS SRR Begpotvs

(526253 N8 1R PO RS (sabPB9) moistened with 0.01% SDS.
[0061]  Samples materials were incubated in 200 pl of 0.01% SDS and 0.18 mg/ml

Proteinase K for two hours at 56°C with shaking at 1400 rpm, followed by 10 mins. at 99°C.
Two hundred pl of water and the 200 pl of sample were added to a Microcon®-100 and
centrifuged for 15 mins. at 2400 rpm. DNA was eluted with 50 pl of water for 3 mins. at
3500 rpm.
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size of the kit (i.e., the nunber of sanples per kit)
will be dictated by crine scene data collection

wonraicmseds. For exanple, one kit that is curreRCIS2006/006302
bei ng eval uated contains six swabs because the DNA
tyging | aboratory agreed to IyBe si x sanpl es per

[0902h1 adyl0 Hoesw]e wrs wepltitd with PpwerPdexhel (Ruemegad ectoadidg to the
expected that variations_ in the principles of the

manufacHeH S IBTHIUGHPRS, FXeFPE BRbIDEY AV HE CHRY By Toteatlsiithy ed

g5 ko AR Boha U R R
i i . 0057 i ) i
[AoRYE s oS endd as UK S SRR AR RO Gy ichs (mean
0 | c _ . .
- o Sk AR AR LR l S5 (R A el UL oy
n=38; ili@.HteﬁH&}éé%Ebr!' =30 neawééﬂ}[e%é%@z@&mn%%e; %@%eit SN Rf
Swab of i

terials for nerati on of DNA pr és from

SA734918agERIbeE: H=RB0D6@bnFinrger pri nts of donors (ten
fingers) were deposited on chronme doorknob. The prints
[0864E sTabbstbnwanp@dpcatheniost yllelicenld @Ogt-H- 25.83%). (Fig. 1)
Dacron(r) swab or pieces of Rowan(tn) yarn, cotton

The nepit geuprvif dowffabies pirevidedksifmaliar jesults thrbweleanfefisatonBd 8dtegn, yarn:
heavy pol yester (sa6254), and |ight polyester (sa6209)

streetfpip gerofiber Woth- 2°°0) 56 581 e pogeiiberddapy 8. Wa); derwt polyester (48.4

re . incubated in 200 m_of 0.01% SDS and Q.18 ng/ m
- 29 Jight RaYEstRY géﬁ% Wcholhecotionsgperigdredsork P-ﬁén%t 30% correct

1 gol | pwed hy,1 i ns C. Two _hundred
clls, 5t i DB Ronn g ESSsmA P a1 N FroRGT Eiger e results
r (L) - trifuy for 15 mns. at. 24 :
for he g RRRA G el G MRt it St Spidife ohp SED ypicn
AR &S . fi ,
s LO TR Al SLoSRTRUE A AIPALL G e dorn
(not sHERAYS acturer’ s instructions, except that 35 cycles
were enployed. Two nl of the anplification reaction
[006SHUCE $aPlee - oDy $hofiof Sy abNTaRirie DN Shipl2BbSéiption
at 3 kV. [0063] Values are expressed as the percentage
[0066 or Absdrptadil ef DN AdietadDNArselutinsy {sniedinided. $t aRgANIA sample
. deviation) for 5 experiments with 95 fingerprint
in 10 18 ardpwadss WaRpieoed tnd miobfige tyte: Cottvn3Batetialg Apprprimesly ércm were
nl ; heavy 80I.yest er: n=12; cotton w pe: n=10; street
placedsipjthe tghep for 10 mins. at room temperature and then removed. Two hundred pl of

water was added to the tubes to resuspend any remaining DNA. After incubation for 20

mins. at room temperature, the samples were concentrated to 25 pl with a Microcon®-100
microconcentrator. The amount of DNA in the samples was determined with ALU based real
time PCR. Results are expressed as the amount of DNA measured divided by the starting
amount of DNA.

[0067]  Very little of the DNA in the microfuge tubes was not absorbed by the cotton
swab materials. (Fig. 2) The amounts of DNA remaining were 0.22 +/- 0.19%
(Mayotte™/Plassard), 0.42 +/- 0.19% (Capri™) and 0.4 +/- 0.18% (Rowan™),

[0068] Comparison of Swab Materials - DNA Release from Swab
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SA73481e mcrofiber: n=8; Dacron(r): n=6). [0064] The
cotton yarn produced the nost allelic calls (70.7 +/-
wa30@389297 (Fi g. 1) The next group of four fabrPC$/US2006/006302
provided simlar results that were inferior to the
cotton yarn: streetfair mcrofiber (46 +/- 28%;
[G099B48DINelost torthé ivimdeus(st@b types 38is Soderminedy Y 6@py e EDVIA in 5 pl
(48.4 +/- 29%,; |ight polyester (38 +/- 219%. The
were appliedairggtlydo sa@mfdg@l ceftinyapms (Eapyi™., ddepaiisrV/Blassady Blye Sky™,
and the Dacron (r) swab generated only 16.1 +/- 19. 9%
Rowala'fa‘sar tm@&a@.foﬂﬁ PG ot R ERBEItEes Ghe Peb Baterigly were added

o U Pl R o SR,
o EAEA S S5 R 855 Bt e

oD GG A s SRR SR A
1600 }ggtagl;igi N BesuthisbxPebsddiAs 2R pRrdeht rbovely /- IE WeleBs f¥@ws: the

i'n a mcrofuge tube. Cotton materials
DNA 24eBV & ififtad ey atioGdRoMdne/aflsaeRM0 -1- 1198 (CapE™®s; 1ne0), 1A +/- 17%
mns. at roomtenperature and then renoved. Two
(MayditefdPedsartl; 1f6)y&it ©F 14s(Racdad ;=% hed 6Qhe2826 (Blue Sky™; n=3)
resuspend any remai ning DNA. After incubation for 20
(08705, Sompasison ofSeabtMaterialhreRecovpieandBelease of Cells
concentrated to 25 mM_with a Mcrocon(r)-100 )
[QA73} oc oé ehedlst GboutTae cgho (i) vesre piRged oft 2 hench e deigd and

R
extractidasTHONG R PaL O Vaseec Rabo e L BLE Lasp g 6Fs mormi
proteifile? or W8 Rl FSH3: jshiuug oRE Sl BERY BT pRLetty dir e
positi&()eRﬁog\A'%fé{, Etlﬁfg)&l%?%«%rggﬁ%%({&%)as EE&%{%}G é)'h/Sb uloof]c%ffg gﬂaced directly in a

Conpari son wab Materials - DNA

i e@ne Hor 9psawRRIc8H68R Sgl\@f deI8 bvekPapplied MBELBLR tRYRS b
mlcrotﬁ?ges was det erm ned. ]16 0 pg of aIJipln 5 mM ‘were ous swa

materappl i ed directly to each of the cotton yarns
(Capri(tm, Myotte(tm/Plassard, Blue Sky(tn),
[RY2ZAn ( Fo) gachamdpien2@bat efdvitarwilld 1 mgmpsly-AtmRdidnwas first added to a
_ tenperature. The swab materials were added to
Microgpre i- 69 Qigecrocsineentygtorfodogedrby e 208t 8 sampled Thigaikierpcpugentrators
20 mins, at roomtenperature. The anmount of DNA in the.
were eenpfiged {5dS aune ph? .t2pd e sopsai@tqdesgiutionyeasmiyted with 20-
T t .
25 ul op v(se/at%rnpollj'g mins. at 3500 rpm.

[0073]  Final elution volumes were recorded. The amount of DNA in 2.5 ul of the
elutant was determined with ALU based real time PCR. The Alu fragment is amplified and
compared to a standard curve according to the method described in Nicklas and Buel (J.
Forensic Sci. 48:282 (2003)). DNA recovery was expressed as mean +/- SD of the amount of
DNA recovered from the swab divided by the substrate control. DNA release was expressed
as mean +/- SD of the substrate control divided by the positive control.

[0074] DNA recovery (the proportion of DNA swabbed from benchtop relative to the

amount deposited directly on the surface of a swab [substrate control]; Fig. 4a) from the
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of DNA in the sanples was conpared to the DNA applied
to each material sanple (5 m; 1600 pg). (Fig. 3)
weeasusiosRoexpr essed as nean percent recovery +/ PCHESMH®6006302
as follows: the DNA recovery fromthe various cotton
yarns was 90 +/- 12% (Capri(tm; n=9), 74 +/- 17%
variou byt yagrdst ws/ B -Bis Sk (VMzfitte™8/Plasbard)l 400 (HROMBPY (@apri™), 65.5
n=9) and 60 +/- 28% (Blue Sky(tnm); n=3) [0070]
+/- 55 OB p@oimso ) aind S0db+/NB6 404 EBlae Sk oRecqvean ffoRethe Amercdf® swab
Cells [0071] 5 ml of cells (about 150 cells / m) were
materipl vizgseld. oiv-d1158mch top, dried and swabbed with
[qz&nggroxi mately one inch of a candidate swab materi al

h DY torelspss, (thpropeitioaof EtN4gddast dirspBy taspatyab and released
relativy e T BrION A1 RHEG I e AORB SOl B Ab) rom the
vt O B Ao 53 £ RO 45
3.7% @J@@E‘t?’gﬁéﬂa%gxﬂ) %g& 25 .‘%i5+r/ Fenf th/%/ (d(i:ag) 'al‘éjn;/%ércgtig%gffoltﬂé g% Dell:c(%n(@ swab

materifi w&SHl ¥+Lq4a8e various swab materials. [0072] For
each sanple, 200 m of water with 1 ng poly-A nRNA was

[0D76Bt BRUEd thdarBodylt OF PAOA 6 itabROFF e REORE POR RS a product of
followed by the 200 ml sanple. The m croconcentrators

recoveneael wiatd fibnigkeswab. AB fourmsttonyardd M1dedr si@iifcddi higher
concentrated solution was eluted with 20- 25 m of

proportigt ef thedNA frinmthe catl s36QG:s piaved po @A enbh-tad theh tid Dacron®
vol unmes were recorded. The amount of DNAin 2.5 m of

materigly elbsloyeraltyicid Sordhe epthamyadnsyanpedaremisheetd Srteabott 486, whereas
.PCR, The Aly fragnent is anplified and conpared to a

the yiedd affhia Dacrogr veatered gagishguiiAyot he met hod described in

Ni | d.Buel (J. F [ i. 48:282 (2003)). DNA
[OPZ@gv@Vggw?%f@ﬂr%%%raﬁg%ﬁﬁa%} SD of tge arrZJLnt of
d h b, di vi ded.by t b t
B B L R A NREAEALE e
e arn |
oGSO o 3 R B 00 Pl
CapriTg’1§ RnkanohspR. rs%hﬁﬁés\«ﬁerteg%&g@% o HRlbABRGS hbE lof0.0}"f)_SDS

irectly on the surface [substrate contro

and 0. 18 he/riiBrofeiAgR Ky Bd RotSs G034°0 wHREKiMR SolRRvet) by BPmRX at
(Mayotte(tm/Plassard), 100 +/- 135% (Capri (tm), 65.5

95°C. Hor e&ch. SABe, ROMANGT witler wittl 154} folyA mEBOA Mas(fBstglded to a

Sky(tnm)). Recovery fromthe Dacron(r) swab materi al
Micro -108.mBicrecondehirsBar followed by the 200 pl sample. The microconcentrators
were centrifuged for 15 mins. at 2400 rpm, and the concentrated solution was eluted with 25
pl of water for 3 mins. at 3500 rpm.

[0079]  Final elution volumes were recorded. The amount of DNA in 2.5 ul of the
elutant was determined with ALU based real time PCR. DNA recovery was expressed as
pg/pl for means +/- SE, where n=3 for two experiments.

[0080]  The Mayotte™/Plassard yarn yields were 1083.5 +/- 486 pg/ul (1 cm), 776 +/-
510 pg/pl (2 cm), and 862 +/- 437 pg/ul (3 cm). The Capri™ yarn yields were 867 +/- 551
pg/pl (1 cm), 586 +/- 193 pg/ul (2 cm), and 638 +/- 183 pg/ul (3 cm).

[0081] Recovery and Release of DNA from Fingerprints
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[0075] DNA release (the proportion of DNA added
directly to a swab and rel eased relative to the anount
wofodeNsomdded to the swab [substrate control]; PETMS2006/06302
fromthe various cotton yarns was 99.8 +/- 5.4% (Bl ue
1 +/- 8.5% (Rowan(tm)), 46.2 +/- 3.7%
@%]/ ot ‘é/ptfn%ﬁ@haéémf) plased @lslrilﬂgﬁlpnmsma( apste sheed) )The prints
Recovery fromthe Dacron(r) swab material was 31.7 +/ -

were syiabbed wih epplvméqwaelwé qop el etttntary M preite RN/ Riaseasd er fC@pnTM) with

S P nd is a t of recovery
forcen? g 0% S SHabSHats LAY RO oust R P AP LGY Bels grere no
lon ersei ?({ﬂ £i cantly higher proportion of the DNA fromthe

SeLEETe anpl es placed on the bench-top than the

[0@%%}2”&5&1 1@5‘/ 'e@(ltra% E?y?ﬁé&fbﬁh& i@ogﬂ 0. Otlt’}'eS]Sgta%lﬁra).IS mg/ml

yar ran roma wher eas

ProtenYds@ R b B@u@%%@"@:(\rv)th @Hﬁlﬁﬁ c‘?@@ﬂ%bf;}ﬁtn rf"s/ 9t d9(a@71zF]or each

term nation of Optimal Swa
samplé, @ob%u WEateP wmﬁnt@gip&pmnamowks BrsBARRE 18R M@fdceﬂﬁd 0bo
dry. The sanples were swabbed with either 1 cm cm
micro@nc&nteaordbllewtd wnthy @00 1 Mayiplet dht mitikaseatrsto were centrifuged
Capri(tnm)) with 0.01% SDS. Sanpl es were extracted by
for 15 mmos & 24@hrpinm a2@ therdonodnt it QA BI08 veascblled &ith@/sril of water for 3
Prot ei nase K for two hours at 56C wi th shaki ng,
mins. $1508ve@- by 10 ni ns. at 95C. For each sanpl e, 200 m

of water with 1 ng yA nRNA was first added t
[O08 e} ocE’ﬁ‘a]( ?lsm%ﬂcplﬂme& W@W@w@%t Bhe wu%@é@% i) %é 12 obthe

clutan @a%‘?%glﬁﬁ?d \zﬁ%@ﬁ%ﬁ? G TGRSR AF daNaoYiBgh, fam ach

fingerffTR 1€ bl 508 S el bR " S amb eyl P e e o
Capnﬂ%%ig%fnbag%—ba £6r tﬁre!e € E%@mﬁkﬁtﬁ@oﬂ}éﬂ@@fgﬂﬁﬁ %t@&gyam

ased real
expressed as pg/n for means +/- SE, vvhere n=3 for two

exp
yi ellds were 158@165 ~IPNAsgeoysgy fom(iidgeeprints 776 +/ - 510
pg/ (2 cm, and @&l:+25 pUST fipgénptin()3 cm). The

Capi(tm yarnm yietds were 867 +/ = | ) K
586 |+/ - 193 pg/m (2 |dYHyotleht/ Plassar+y - 18%%@7;\% (3
([;:T)ﬁr p£ g@ﬁﬂlqﬁﬁg" er}I/_ \gn?izr%gjé)r?gﬁ)lenff dc[))EIoAPfS£ 9] “ded their
finger pnéfﬂinae;o(m co¢l de 1sheel.c The prims4/.31
left middle (LM) 1.4+/-0.9 0.9+/-1.0
left ring (LR) 0.7 +-0.4 0.4 +/-0.3
left pinkie (LP) 0.9 +/-0.6 0.5 +/-0.3
right thumb (RT) 25+/-1.7 1.1+/-1.0
right index (RI) 22.5 +/-35.7 0.7 +/-0.3
right middle (RM) 1.0 +/- 0.8 0.9 +/- 0.6
right ring (RR) 0.5+/-0.3 0.4 +/-02
right pinkie (RP) 0.5+-02 0.6 +/- 0.3
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wer e swabbed with approximately 1 cm of cotton yarn
(Mayotte(tm)/Plassard or Capri(tm) with forceps and
w0 2006%8808. Swabs were gently rubbed over fi ngecpriSais/006302
until the prints were no | onger evident. [0083]
Sanpl es were extracted by incubation in 200 m of
[0085 D1 ACoRSraasbilefkBDNN sWalPr ot ei nase K for two hours at
56C with shaking, followed by 10 mns. at 99C. For
[0086Lh BgiPlotype20Qb Masabnswaictad byi doublinglylayotts’A/Rimgardepgn. The
first added to a Mcrocon(r)-100 m croconcentrator
free endsovdrevied tdgpthehwith@ommall Gampicethrende Theshingomsdhtardedbibgough
were centrifuged for 15 mns. at_ 2400 rp and the .
heat shrivdniobingraat detswpigdronm qee toe endef alasicholdsr aprRa e string

for 3. mnps. at 3500 rpm [ 008 Fi nal tign.vol une .
and the figp endaehasam bPREaBUME I e hifds: SV B HERLATER tbing
elutant was. determned with U based re t CR
s xRt B G5 bR RS L 5
ressed a . for nmeans +/- SE, where n=20 for
[mﬁﬁg e%ﬁg?gﬁgﬁggﬁ ol Capri(tm) cotton yarn and n=20 for
oG SRRl ek iy B pL g phip e
transpoR IR PG IENERNYBSHE MbRkAbiSt EthehaséloNtht baigainer contains foam that
Mayotte(tm/Plassard yarn. The free ends were tied
is easily ﬁﬁ:ﬁteﬁebgf thé hbldar sThd bwab. aWiee insthedinch theHearsithe sgatwess
threaded through heat shrink tubing and both were )
preventdd &o wveking tiee sdet offthacqtasdr A erieierd capr &ispiverthe ppening of

string and the free ends of the yarn between the
the contaiirng peaventt doatanghateon of\teeplierisdisamples KFignR) t ubi ng was

exposed to heat, a tight seal is formed aropund fhe.
[0@8&3r i Anptlerrissigrle of @Fggvensf)m FW}CO@W@.&%@W@;‘?‘%&J- The
[0088]. A rectangul ar cardboard cont.ai n i s used.t
swab hekdgF i TBloBRILD A FRP R e B A P m LR SRR L s ligpgased

to the laboratory. The base,of the container contains
from the £2, ?Wﬁ?‘%ccgggﬁ\{ﬂi aﬁﬁ? &pgasgd gci; S{t%rggenol der of the swab.

When inserted into the foam the swab is prevented
fromtouching the sides of the container. A cardboard
cap fits over the opening of the container to prevent
contami nation of the collected sample. (Fig. 6) [0089]
Anot her exanpl e of a conveni ent storage container is
depicted in Fig. 7. The swab holder is integrated with
the cap of the storage container. The container is
~di sengaged
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fromthe cap for sanple collection, and engaged for
storage. W claim 1. A device for collecting an

wanedoyssol e amount of DNA from a fingerprint ORC&US2006/006302

surface, conprising: (a) a hol der nenber having a

VVecmLﬁrSt end and second end; and (b) a DNA coll ecting

1.

nenber adapted to coIIect and rel ease an anal yzabl e

SR 2 B AL AR RS RS Ra Bl s

of the hol der nenber; mhereln the cotton yarn is not

COHmﬂWﬁapped around t he holder menber to forma bud. 2. The

device of claim1l, wherein the DNA coll ecting menber

is pre-noistened. 3. The device of claim1, wherein

t(ea hdderonemberrhavingreofiyst ¢rdiead sgconfgadgend ce of cl aim

1, wherein the cotton yarn is woven. 5. The device of
claim1, wherein the cotton yarn has a wei ght of about

Qb R5DYA yaltatting nebahet adapiedgmcpBeat and relqdse ad @vilyzabls amount of
claim1, wherein the anal yzabl e anmount is about 100 pg
@N@h@oxﬂ?néiﬁg § cotfon ydie haeug 6 €irafend had secbnd ehéreatinendatached
anal yzabl e anount is about 50 pg of DNA or |ess. 8.
Thendlent 651 Hfinchaiadl hempier el ' the anal yzabl e anount

is about 25 pg of DNA or [ess. 9. The device of claim

1, wherein the anal yzabl e anount is about 12.5 pg of

Wherei%uﬁqttogﬁmq?;t @&ﬂ)‘;\éﬂ GRuh® ORI dE Thd ks 3 f&ﬁ?& Uﬂdﬁbl e

2.

5.

surface conprising a hold
menber having a first end and second end; and a DNA
CIid @stdend chabmiie whackapthe DN A cohd:dti@gtmanbbrriepmeistbwd-
conprising a cotton yarn having a first end and second
end; each end attached to the first end of the hol der
MERERiceWTRILmN , theram Sledonbn Vire icaipedildel ng menber is
at | east about 25% 11. The device of claim9, wherein
the yield is at |east about 50% 12. A kit for
opld BSAdYE BEmAN ANEERP IR BIBYPAmMAE wobdn.from a surf ace,
conprising: (a) a DNA collecting device; wherein the
devi ce conprises a hol der nenber having a

The device of claim 1, wherein the cotton yarn has a weight of about 0.25 gm/yard to

about 2.5 gm/yard.

iess.

less.

The device of claim 1, wherein the analyzable amount is about 100 pg of DNA or

The device of claim 1, wherein the analyzable amount is about 50 pg of DNA or less.

The device of claim 1, wherein the analyzable amount is about 25 pg of DNA or less.

The device of claim 1, wherein the analyzable amount is about 12.5 pg of DNA or
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first end and second end, a DNA collecting nenber
adapted to collect and rel ease an anal yzabl e anount of
wORMemeyri si ng cotton yarn having a first endrPamaS2006/006302
second end attached to the first end of the hol der
er; a ising a
0. BRREeAL ke b AREARRAEuEN HRACKE Gt Rfrising
further co i sin swabpi ng._sol 4t on '
holder BPBbFA B3 AL PR ER SR B ng Cor DU St ng gtk e o
15. A nethod for collecting an anal yzabl e, anount of .
collect prdaretaasmP N As GPPREEINSASOHPR g?fﬁgﬁavkn&)a éféh?%%qré%&%{ld end; each
DNA- cont ai ni ng surface conprising a fingerprint wth a
end attdohbttl the Girst egd dé thedw]depimsimbien whesein éhd vieldciipe sallesting
hol der nenber having a first end and second end; and a
membe€ & dt @Gkt poun®sier adapted to collect and rel ease an
anal yzabl e DNA, conprising cotton yarn having a first
end and second end attached to the first end of the
11.  hebdericaBrbiem oanaék thehRabisaglchtabeal 3696t ed DNA from
the device; wherein the collecting nenber yields at
| east about 25% anal yzabl e DNA 16. The nethod of claim

i L& 012881 LG uAEITIYRUA - 6th dSsufFhed, €8@prising:
12. ﬁ%ﬁ%}%%gh yzabI}Jg DNA. 17. A nmethod for maki ng a
device for collecting an anal yzabl e anount of DNA

| O9tech 1 Q1 r having a
AR FEPNEH Gepf g0 ytichh e R B oo RPRORS s i Mrber having
first end and.a sec end; ..and a '
ithipdgng secd ratenaor e Eofralls AbAEHY Btidcb i stease an
first end of the holder nenber to forma | oop. 18. Thed d
raeeebl6 AmeREighOIVA RIS CoRen WBPaRINg fo TREsAJEpd second en
consi sts of cotton yarn. 19. A nethod for anal yzing
Ditaceadamtle fiisherat pithaholdeonpnbet gl (a) contacting the
fingerprint with a DNA-col |l ecting device, wherein the
devi ce conprises a hol der nmenber having a first end
aByla seeprcle dodetndg thecDNAaollectipgrdevirerofdaapt ed t o
coll ect and rel ease an anal yzabl e DNA, conpri sing
cotton yarn

13.  The kit of claim 12, further comprising a swabbing solution.
14.  The kit of claim 13, wherein the swabbing solution comprises SDS.
15. A method for collecting an analyzable amount of DNA from a surface, comprising:

(a) contacting a DNA-containing surface comprising a fingerprint with a DNA-
collecting device, wherein the device comprises a holder member having a first end
and second end; and a collecting member adapted to collect and release an analyzable
DNA, comprising cotton yarn having a first end and second end attached to the first

end of the holder member; and
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having a first end and second end attached to the

first end of the hol der nenber, wherein the collecting
woenis@sor el ds at | east about 25% anal yzabl e DRET/USE)06/006302

rel easing the collected DNA fromthe device; and (c)

a@ké@lé&sﬁﬁg thBBol @I KPSRA fMA thiSddvikced whistiin 8RMISIIEdMigtiYember
P DNA testing protocol.

yields at least about 25% analyzable DNA

16.  The method of claim 15, wherein the collecting member yields at least about 50%

analyzable DNA.

17. A method for making a device for collecting an analyzable amount of DNA

comprising:
(a) providing a holder member having a first end;
(b) providing a collecting member having a first end and a second end; and

(c) attaching the first and second end of the collecting member to the first end of the

holder member to form a loop.
18.  The method of claim 17, wherein the collecting member consists of cotton yarn.
19. A method for analyzing DNA from a fingerprint, comprising:

(a) contacting the fingerprint with a DNA-collecting device, wherein the device
comprises a holder member having a first end and second end; and a collecting
member adapted to collect and release an analyzable DNA, comprising cotton yarn
having a first end and second end attached to the first end of the holder member,

wherein the collecting member yields at least about 25% analyzable DNA;
(b) releasing the collected DNA from the device; and

(c) analyzing the released DNA using a high sensitivity PCR DNA testing protocol.
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