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Description
FIELD

[0001] The present teachings relate to devises and
methods for obtaining biometric data and nucleic acids
for use in human identification and forensic science.

INTRODUCTION

[0002] Forensic evidence and biometric data are often
used together to identify perpetrators of criminal activities
as well as for the identification of missing persons, victims
of mass disasters, paternity testing and to exonerate the
innocent. The ability to simultaneously collect biometric
data such as fingerprints, an iris or retinal scan, an image
or photo of an individual can, with a biological sample(s)
such as forensic evidence including but not limited to
blood, tissue, hair, body fluid or a buccal sample, provide
a system for expediting identification, access control, and
screening of individuals. Furthermore, maintaining iden-
tification of related data points and correlating the data
with the respective biological samples can be complicat-
ed and susceptible to errors which compromise the chain
of custody. Therefore, there remains aneed to accurately
collect, associate correctly, and process biometric data
and biological samples from a single individual in one
collection step or workflow.

[0003] In US6643531 there is described a fingerprint
and oximetry device thatidentifies or confirms the identity
of the user. In US2008/194041 there is described a de-
vice that tests a fluid sample for the presence of one
analyte and DE202005020535 describes an identifica-
tion and health analysis device that uses biometric data.

SUMMARY

[0004] In afirstaspect, a system is provided for collec-
tion of a biological sample including a nucleic acid sample
and atleast one ridge and valley signature of anindividual
including at least a first imaging component including a
scanning surface configured to permit an energy wave
to penetrate the scanning surface, where the energy
wave is configured to image the at least one ridge and
valley signature of an appendage of the individual; and
a substrate configured to collect the biological sample
from an appendage of the individual; where the scanning
surface and the substrate are configured to permit col-
lecting the at least one ridge and valley signature of the
appendage while the appendage is positioned upon the
scanning surface and in contact with the substrate and
to permit collecting the biological sample as the append-
age is withdrawn from the scanning surface. In various
embodiments, the system may be configured to collect
the biological sample and the atleast one ridge and valley
signature simultaneously. In some embodiments, the ap-
pendage may be a finger, toe, palm of a hand or sole of
a foot.
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[0005] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component is selected from a camera, an active
pixel imager, a CMOS imager, an imager that images in
multiple wavelengths, a CCD camera, a photo detector
array, and a TFT imager. In some embodiments, the at
least one ridge and valley signature is collected electron-
ically. In some embodiments, the optical scanner in-
cludes a LED, laser diode, incandescent light source, or
a multispectral imager.

[0006] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
a polyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. The material of the
scanning surface may be transparent or translucent.
[0007] The system may further include a support for
the substrate configured to permit the collection of the at
least one ridge and valley signature through the support.
In some embodiments, the appendage may be in direct
contact with the support and the substrate and in oper-
ational contact with the scanning surface The support
may be formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon or combinations
thereof. Insome embodiments, the supportis transparent
or translucent.

[0008] In various embodiments, the substrate may in-
clude a paper material selected from Whatman® paper,
including W-903 paper, FTA™ paper, FTA™ Elute paper,
FTA™DMPK paper, Ahlstrom A-226 paper, M-TFN pa-
per, FTA® paper, FP705™ paper, Bode DNA collection
paper, nitrocellulose paper, nylon paper, cellulose paper,
Dacron paper, cotton paper, and polyester papers, and
combinations thereof. In some embodiments, the paper
material further includes a lysis solution. In various em-
bodiments, the lysis solution includes proteinase K. In
various embodiments, the lysis solution includes an en-
zyme selected from a serine protease, a cysteine pro-
tease, an acid protease, a methalloprotease, an ami-
nopeptidase, a carboxypeptidase, a pancreatic proteo-
lytic enzyme and a keratinase. In some embodiments,
the paper material further includes microneedles.
[0009] In other embodiments, the substrate may be a
starch, an agarose, an alginate, a carrageenan or a syn-
thetic polymer gel, or a mixture thereof.

[0010] In some embodiments, the substrate may in-
clude an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In some
embodiments, the substrate identifier may be a barcode.
In some embodiments, the support may include an iden-
tifier to associate the biological sample of the individual
with the at least one ridge and valley signature of the
individual, where the identifier is alphanumeric, graphi-
cal, magnetic, or electromagnetic. In some embodi-
ments, the support identifier may be a barcode.

[0011] In some embodiments, at least a portion of the
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support may be positioned over the scanning surface and
may be transparent or translucent. In some embodi-
ments, the substrate is positioned proximal to the scan-
ning surface. In some embodiments, the transparent sup-
port may be attached to the substrate, wherein at least
a portion of the transparent support is positioned over
the scanning surface and at least a portion of the sub-
strate is positioned proximal to the substrate. In some
embodiments, both substrate and support are positioned
over the scanning surface.

[0012] The system may further include a processor
configured to transmit the ridge and valley signature of
the individual to at least one database including ridge
and valley signatures selected from the group consisting
of a forensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
and any combination thereof.

[0013] In various embodiments, the substrate is con-
figured for archiving the biological sample or for shipping
the sample to another location for testing. In various em-
bodiments, the support is configured for archiving the
biological sample or for shipping the sample to another
location for testing.

[0014] The system may further include at least a sec-
ond imaging component for collecting at least a second
image of the individual, selected from a facial image, an
iris image, a retinal image or an ear image of the individ-
ual. In some embodiments, an identifier further associ-
ates the at least second image of the individual with the
biological sample and the at least one ridge and valley
signature of the individual.

[0015] The system may further include one or more
additional components selected from an amplification
component, a purification component, a separation com-
ponent or any combination thereof. The additional com-
ponents may be configured to perform one or more of
the following: obtain the at least one nucleic acid from
the biological sample; purify the at least one nucleic acid
before further amplification and analysis; amplify the at
least one nucleic acid; separate the amplified atleast one
nucleic acid; and/or detect the amplified at least one nu-
cleic acid.

[0016] In another aspect, a method is provided for col-
lecting a biological sample including at least one nucleic
acid and at least one ridge and valley signature of an
individual, including: providing at least a first imaging
component configured to provide an energy wave and
including a scanning surface configured to permit the en-
ergy wave to penetrate the scanning surface; providing
a substrate configured to collect the biological sample
from an appendage of the individual; positioning an ap-
pendage of the individual upon the scanning surface and
in contact with the substrate; collecting the at least one
ridge and valley signature from the appendage imaged
by the energy wave; and withdrawing the appendage
from the scanning surface, thereby collecting the biolog-
ical sample. In some embodiments, the steps of collect-
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ing the biological sample and collecting the at least one
ridge and valley signature are performed simultaneously.
In some embodiments, the appendage may be a finger,
toe, palm of a hand or sole of a foot.

[0017] The method may further include the step of vi-
brating the substrate as the appendage is withdrawn.
[0018] The method may further include the step of
transmitting the at least one ridge and valley signature
of the individual to at least one database including ridge
and valley signatures selected from the group consisting
of aforensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
or any combination thereof.

[0019] The method may further include the step of pro-
viding an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In vari-
ous embodiments, the identifier is a barcode.

[0020] The method may furtherinclude the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis. In some em-
bodiments, the at least one nucleic acid of the collected
biological sample is not isolated or purified before being
subjected to at least one of a polymerase chain reaction,
aDNA sequencingreaction, STR analysis, SNP analysis,
or Indel analysis.

[0021] The method may further include the step of ar-
chiving the substrate containing the biological sample.
[0022] The method may also include the step of col-
lecting at least a second image of the individual, selected
from a facial image, an iris image, a retinal image or an
ear image of the individual. In some embodiments, an
identifier associates the at least second image with the
biological sample and the at least one ridge and valley
signature of the individual.

[0023] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component is selected from a camera, an active
pixel imager, a CMOS imager, an imager that images in
multiple wavelengths, a CCD camera, a photo detector
array, and a TFT imager. In some embodiments, the at
least one ridge and valley signature is collected electron-
ically. In some embodiments, the optical scanner in-
cludes a LED, laser diode, incandescent light source, or
a multispectral imager.

[0024] In various embodiments, the scanning surface
is formed from a material selected from a plastic, a poly-
olefin, a polystyrene, a metal, a metal alloy, a glass, a
silicon or combinations thereof. In some embodiments,
the material of the scanning surface is transparent or
translucent.

[0025] Invarious embodiments, the substrate includes
a paper material selected from Whatman® paper, includ-
ing W-903 paper, FTA™ paper, FTA™ Elute paper,
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FTA™DMPK paper, Ahlstrom A-226 paper, M-TFN pa-
per, FTA® paper, FP705™ paper, Bode DNA collection
paper, nitrocellulose paper, nylon paper, cellulose paper,
Dacron paper, cotton paper, and polyester papers, and
combinations thereof. In some embodiments, the paper
material further includes a lysis solution. In various em-
bodiments, the lysis solution includes proteinase K. In
various embodiments, the lysis solution includes an en-
zyme selected from a serine protease, a cysteine pro-
tease, an acid protease, a methalloprotease, an ami-
nopeptidase, a carboxypeptidase, a pancreatic proteo-
lytic enzyme and a keratinase. In some embodiments,
the paper material further includes microneedles.
[0026] Invarious embodiments, the substrate includes
a gel. In various embodiments, the gel may be a starch,
agarose, alginate, carrageenan or synthetic polymer gel,
or a mixture thereof. In some embodiments, the gel may
be configured to permit electrophoresis.

[0027] The method may furtherinclude the step of elec-
trophoresing the biological sample on the gel to concen-
trate the at least one nucleic acid.

[0028] In various embodiments, the substrate further
includes a support. In various embodiments, the support
may be formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon material or com-
bination thereof. In some embodiments, the support may
be transparent or translucent.

[0029] In various embodiments, at least a portion of
the substrate is positioned upon the scanning surface
and is transparent or translucent. In various embodi-
ments, atleast a portion of the supportis positioned upon
the scanning surface and is transparent or translucent.
In various embodiments, at least a portion of the sub-
strate is positioned proximal to the scanning surface. In
various embodiments, the collection of the at least one
ridge and valley signature may be made through the sup-
port, wherein the appendage is in direct contact with the
support and operational contact with the scanning sur-
face.

[0030] In another aspect, a system is provided for col-
lection of a biological sample including at least one nu-
cleic acid sample and at least one ridge and valley sig-
nature of an individual including: at least a first imaging
component including: a scanning surface configured to
permitan energy wave to penetrate the scanning surface,
where the energy wave is configured to image the atleast
one ridge and valley signature of an appendage of the
individual; a support for a lysis solution; and a lysis so-
lution configured to collect the biological sample; where
the imaging component is configured to permit capturing
the ridge and valley signature through the scanning sur-
face, the support and the lysis solution.

[0031] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
apolyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. The material of the
scanning surface may be transparent or translucent.
[0032] In various embodiments, the support may be
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transparent or translucent to the energy wave. In various
embodiments, the support is formed from a material se-
lected from a polymer, a metal, a metal alloy, a glass, a
silicon material or combination thereof. In various em-
bodiments, the lysis solution may be transparent or trans-
lucent to the energy wave. In various embodiments, the
lysis solution may include proteinase K. In various em-
bodiments, the lysis solution may include an enzyme se-
lected from a serine protease, a cysteine protease, an
acid protease, a methalloprotease, an aminopeptidase,
acarboxypeptidase, a pancreatic proteolytic enzyme and
a keratinase.

[0033] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component may be selected from a camera, an
active pixel imager, a CMOS imager, an imager that im-
ages in multiple wavelengths, a CCD camera, a photo
detectorarray, and a TFT imager. In some embodiments,
the at least one ridge and valley signature may be col-
lected electronically. In some embodiments, the optical
scanner may include a LED, laser diode, incandescent
light source, or a multispectral imager. In various embod-
iments, the system may be configured to collect the bio-
logical sample and the at least one ridge and valley sig-
nature simultaneously.

[0034] The system may further include a processor
configured to transmit the ridge and valley signature of
the individual to at least one database including ridge
and valley signatures selected from the group consisting
of aforensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
and any combination thereof.

[0035] The system may further include at least a sec-
ond imaging component for collecting at least a second
image of the individual, selected from a facial image, an
iris image, a retinal image or an ear image of the individ-
ual. In some embodiments, an identifier further associ-
ates the at least second image of the individual with the
biological sample and the at least one ridge and valley
signature of the individual.

[0036] The system may further include one or more
additional components selected from an amplification
component, a purification component, a separation com-
ponent or any combination thereof. The additional com-
ponents may be configured to perform one or more of
the following: obtain the at least one nucleic acid from
the biological sample; purify the at least one nucleic acid
before further amplification and analysis; amplify the at
least one nucleic acid; separate the amplified at leastone
nucleic acid; and/or detect the amplified at least one nu-
cleic acid.

[0037] Inanother aspect, a method is provided for col-
lecting a biological sample including at least one nucleic
acid sample and at least one ridge and valley signature
of an individual including the steps of: providing at least
a first imaging component configured to provide an en-
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ergy wave, where the at least a first imaging component
includes a scanning surface, a support for alysis solution,
and a lysis solution configured to collect the biological
sample, where the scanning surface is configured to per-
mit the energy wave to penetrate the scanning surface,
the support and the lysis solution; positioning an append-
age of the individual in the lysis solution in the support;
collecting at least one ridge and valley signature of the
appendage; and collecting the biological sample in the
lysis solution from the support. In various embodiments,
the steps of collecting the biological sample and collect-
ing the at least one ridge and valley signature may be
performed simultaneously.

[0038] In various embodiments, the support may be
transparent or translucent to the energy wave. In various
embodiments, the support is formed from a material se-
lected from a polymer, a metal, a metal alloy, a glass, a
silicon material or combination thereof. In various em-
bodiments, the lysis solution may be transparent or trans-
lucent to the energy wave. In various embodiments, the
lysis solution may include proteinase K. In various em-
bodiments, the lysis solution may include an enzyme se-
lected from a serine protease, a cysteine protease, an
acid protease, a methalloprotease, an aminopeptidase,
acarboxypeptidase, a pancreatic proteolyticenzyme and
a keratinase.

[0039] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component may be selected from a camera, an
active pixel imager, a CMOS imager, an imager that im-
ages in multiple wavelengths, a CCD camera, a photo
detector array, and a TFT imager. In some embodiments,
the at least one ridge and valley signature may be col-
lected electronically. In some embodiments, the optical
scanner may include a LED, laser diode, incandescent
light source, or a multispectral imager.

[0040] The method may further include the step of
transmitting the at least one ridge and valley signature
of the individual to at least one database including ridge
and valley signatures selected from the group consisting
of a forensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
or any combination thereof.

[0041] The method may furtherinclude the step of pro-
viding an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In vari-
ous embodiments, the identifier may be a barcode.
[0042] The method may further include the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis. In some em-
bodiments, the at least one nucleic acid of the collected
biological sample may not be isolated or purified before
being subjected to at least one of a polymerase chain

10

15

20

25

30

35

40

45

50

55

reaction, a DNA sequencingreaction, STR analysis, SNP
analysis, or Indel analysis.

[0043] The method may also include the step of col-
lecting at least a second image of the individual, selected
from a facial image, an iris image, a retinal image or an
ear image of the individual. In some embodiments, an
identifier may associate the at least second image with
the biological sample and the atleast one ridge and valley
signature of the individual.

[0044] In another aspect, a system is provided for col-
lection of a biological sample including a nucleic acid
sample and at least one ridge and valley signature of an
individual including: at least a first imaging component
including a scanning surface configured to permit an en-
ergy wave to penetrate the scanning surface, where the
energy wave is configured to image the atleast one ridge
and valley signature of an appendage of the individual;
a substrate positioned upon the scanning surface; and
where the substrate is configured to permit the collection
of the at least one ridge and valley signature of the ap-
pendage through the substrate and to permit collection
of the biological sample as the appendage is withdrawn
from the substrate. In various embodiments, the system
may be configured to collect the biological sample and
collect the at least one ridge and valley signature are
performed simultaneously.

[0045] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
a polyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. The material of the
scanning surface may.be transparent or translucent.
[0046] The system may further include a support for
the substrate configured to permit the collection of the at
least one ridge and valley signature through the support
and the substrate. In various embodiments, the support
may be formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon material or com-
bination thereof. The material of the support may be
transparent or translucent.

[0047] In various embodiments, the substrate may be
configured to be suitable for electrophoresis. In some
embodiments, the substrate may be selected from a
starch, an agarose, an alginate, a carrageenan or a syn-
thetic polymer gel, or a mixture thereof.

[0048] In some embodiments, the substrate may be
chemically modified with a chemical functional group se-
lected from an amino group, a chloromethyl group, a hy-
droxyl group, a carboxyl group and a quaternary amino
group. In other embodiments, the support may be chem-
ically modified with a chemical functional group selected
from an amino group, a chloromethyl group, a hydroxyl
group, and a carboxyl group. In various embodiments,
the chemical functional group modifying the substrate or
support may include linkers selected from amino-func-
tionalized linkers, sulfhydryl linkers, homobifunctional
linkers and heterobifunctional linkers. In some embodi-
ments, the substrate may be modified chemically to at-
tach, covalently or noncovalently, a reagent, including
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but not limited to an enzyme, a binding partner, a sur-
factant, an anionic polymer or a zwitterionic species.
[0049] In various embodiments, the substrate may fur-
ther include an identifier to associate the biological sam-
ple of the individual with the at least one ridge and valley
signature of the individual, where the identifier is alpha-
numeric, graphical, magnetic, or electromagnetic. In var-
ious embodiments, the support may further include an
identifier to associate the biological sample of the indi-
vidual with the at least one ridge and valley signature of
the individual, where the identifier is alphanumeric,
graphical, magnetic, or electromagnetic.

[0050] Invarious embodiments, the substrate identifier
and/or the support identifier may be a barcode.

[0051] In various embodiments, the substrate may be
configured to permitthe release of the atleast one nucleic
acid from the biological sample.

[0052] Invarious embodiments, the atleastone nucleic
acid of the biological sample may migrate to a cathode
upon application of an electrical current.

[0053] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component is selected from a camera, an active
pixel imager, a CMOS imager, an imager that images in
multiple wavelengths, a CCD camera, a photo detector
array, and a TFT imager. In some embodiments, the at
least one ridge and valley signature may be collected
electronically. In some embodiments, the optical scanner
may include a LED, laser diode, incandescent light
source, or a multispectral imager.

[0054] The system may further include a processor
configured to transmit the ridge and valley signature of
the individual to at least one database including ridge
and valley signatures selected from the group consisting
of a forensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
and any combination thereof.

[0055] In various embodiments, the substrate may be
configured for archiving the biological sample or for ship-
ping the sample to another location for testing. In various
embodiments, the support may be configured for archiv-
ing the biological sample or for shipping the sample to
another location for testing.

[0056] The system may further include at least a sec-
ond imaging component for collecting at least a second
image of the individual, selected from a facial image, an
iris image, a retinal image or an ear image of the individ-
ual. In some embodiments, an identifier may further as-
sociate the at least second image of the individual with
the biological sample and the atleast one ridge and valley
signature of the individual.

[0057] The system may further include one or more
additional components selected from an amplification
component, a purification component, a separation com-
ponent or any combination thereof. The additional com-
ponents may be configured to perform one or more of
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the following: obtain the at least one nucleic acid from
the biological sample; purify the at least one nucleic acid
before further amplification and analysis; amplify the at
least one nucleic acid; separate the amplified at leastone
nucleic acid; and/or detect the amplified at least one nu-
cleic acid.

[0058] In yet another aspect, a method is provided to
collect a biological sample including at least one nucleic
acid and at least one ridge and valley signature of an
individual, including: providing at least a first imaging
component including a scanning surface configured to
permit an energy wave to penetrate the scanning surface,
where the energy wave is configured to image the at least
one ridge and valley signature of an appendage of the
individual; providing a substrate positioned over the
scanning surface, where the substrate is configured to
collect the biological sample; and where the substrate is
configured to permitthe collection of the at least one ridge
and valley signature through the substrate; positioning
an appendage of the individual on the substrate; collect-
ing the at least one ridge and valley signature from the
appendage imaged by the energy wave; and withdrawing
the appendage from the substrate, thereby collecting the
biological sample. In some embodiments, the steps of
collecting the biological sample and collecting the at least
one ridge and valley signature may be performed simul-
taneously.

[0059] The method may further include the step of
transmitting the ridge and valley signature of the individ-
ual to at least one database including ridge and valley
signatures selected from the group consisting of a foren-
sic, criminal, identity, child identity, missing persons, im-
migration, department of motor vehicles, terrorist, pater-
nity, arrestee, convict database, access control or any
combination thereof.

[0060] The method may further include the step of pro-
viding an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In vari-
ous embodiments, the identifier may be a barcode.
[0061] The method may furtherinclude the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis.

[0062] The method may further include the step of ar-
chiving the biological sample on the substrate.

[0063] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component may be selected from a camera, an
active pixel imager, a CMOS imager, an imager that im-
ages in multiple wavelengths, a CCD camera, a photo
detector array, and a TFT imager. In some embodiments,
the optical scanner includes a LED, laser diode, incan-
descent light source, or a multispectral imager. In some
embodiments, the atleast one ridge and valley signature
may be collected electronically.



11 EP 2 758 913 B1 12

[0064] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
apolyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. In some embodiments,
the material of the scanning surface may be transparent
or translucent.

[0065] In various embodiments, the support is formed
from a material selected from a polymer, a metal, a metal
alloy, a glass, a silicon material or combination thereof.
The material of the support may be transparent or trans-
lucent.

[0066] Invarious embodiments, the substrateis select-
ed from a starch, an agarose, an alginate, a carrageenan
or a synthetic polymer gel, or a mixture thereof. In various
embodiments, the substrate may be chemically modified
with a chemical functional group selected from an amino
group, achloromethyl group, a hydroxyl group, a carboxyl
group and a quaternary amino group. In some embodi-
ments, the substrate is modified chemically to attach,
covalently or noncovalently, a reagent, including but not
limited to an enzyme, a binding partner, a surfactant, an
anionic polymer or a zwitterionic species.

[0067] In various embodiments, the substrate may fur-
ther include a support. In some embodiments, the sup-
port may be formed from a material selected from a pol-
ymer, a metal, a metal alloy, a glass, a silicon material
or combination thereof. In some embodiments, the sup-
port may be chemically modified with a chemical func-
tional group selected from an amino group, a chlorome-
thyl group, a hydroxyl group, and a carboxyl group. In
some embodiments, the chemical functional group mod-
ifying the substrate or support may include linkers select-
ed from amino-functionalized linkers, sulfhydryl linkers,
homobifunctional linkers and heterobifunctional linkers.
[0068] The method may further include the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis. In some em-
bodiments, the at least one nucleic acid of the collected
biological sample is not isolated or purified before being
subjected to at least one of a polymerase chain reaction,
aDNA sequencingreaction, STR analysis, SNP analysis,
or Indel analysis.

[0069] The method may also include the step of col-
lecting at least a second image of the individual, selected
from a facial image, an iris image, a retinal image or an
ear image of the individual. In some embodiments, an
identifier may associate the at least second image with
the biological sample and the atleast one ridge and valley
signature of the individual.

[0070] In yet another aspect, a system is provided for
collection of a biological sample including a nucleic acid
sample and at least one ridge and valley signature of an
individual including: at least a first imaging component
including a scanning surface configured to permit an en-
ergy wave to penetrate the scanning surface, where the
energy wave is configured to image the at least one ridge
and valley signature of an appendage of the individual;
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a substrate configured to be suitable for electrophoresis
is positioned upon the scanning surface; a support for
the substrate; where the scanning surface is positioned
under the support, and further where the substrate and
the support are configured to permit the collection of the
at least one ridge and valley signature through the sub-
strate and the support and to permit collection of the bi-
ological sample as the appendage is withdrawn from the
substrate. In various embodiments, the system may be
configured to collect the biological sample and collect the
at least one ridge and valley signature are performed
simultaneously.

[0071] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
a polyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. The material of the
scanning surface may be transparent or translucent.
[0072] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component may be selected from a camera, an
active pixel imager, a CMOS imager, an imager that im-
ages in multiple wavelengths, a CCD camera, a photo
detectorarray, and a TFT imager. In some embodiments,
the at least one ridge and valley signature may be col-
lected electronically. In some embodiments, the optical
scanner may include a LED, laser diode, incandescent
light source, or a multispectral imager.

[0073] The system may further include a support for
the substrate configured to permit the collection of the at
least one ridge and valley signature through the support
and the substrate. In various embodiments, the support
may be formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon material or com-
bination thereof. The material of the support may be
transparent or translucent.

[0074] Invarious embodiments, the substrate is select-
ed from a starch, an agarose, an alginate, a carrageenan
or a synthetic polymer gel, or a mixture thereof. In some
embodiments, the substrate may be chemically modified
with a chemical functional group selected from an amino
group, a chloromethyl group, a hydroxyl group, a carboxyl
group and a quaternary amino group.

[0075] In some embodiments, the support may be
chemically modified with a chemical functional group se-
lected from an amino group, a chloromethyl group, a hy-
droxyl group, and a carboxyl group.

[0076] In some embodiments, the chemical functional
group modifying the substrate may include linkers select-
ed from amino-functionalized linkers, sulfhydryl linkers,
homobifunctional linkers and heterobifunctional linkers.
In some embodiments, the chemical functional group
modifying the support includes linkers may be selected
from amino-functionalized linkers, sulfhydryl linkers, ho-
mobifunctional linkers and heterobifunctional linkers.
[0077] In some embodiments, the substrate may be
modified chemically to attach, covalently or noncovalent-
ly, a reagent, including but not limited to an enzyme, a
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binding partner, a surfactant, an anionic polymer or a
zwitterionic species. In some embodiments, the support
may be modified chemically to attach, covalently or non-
covalently, a reagent, including but not limited to an en-
zyme, a binding partner, a surfactant, an anionic polymer
or a zwitterionic species.

[0078] In various embodiments, the substrate or the
support may further include an identifier to associate the
biological sample of the individual with the at least one
ridge and valley signature of the individual, where the
identifier is alphanumeric, graphical, magnetic, or elec-
tromagnetic. In some embodiments, the identifier may
be abarcode. In various embodiments, the substrate and
the support may be configured for archiving the biological
sample or for shipping the sample to another location for
testing.

[0079] In various embodiments, the substrate may be
configured to permitthe release of the atleast one nucleic
acid from the biological sample.

[0080] Invarious embodiments, the atleastone nucleic
acid of the biological sample may migrate to a cathode
upon application of an electrical current.

[0081] The system may further include a processor
configured to transmit the ridge and valley signature of
the individual to at least one database including ridge
and valley signatures selected from the group consisting
of a forensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
and any combination thereof.

[0082] In various embodiments, the substrate may be
configured for archiving the biological sample or for ship-
ping the sample to another location for testing. In various
embodiments, the support may be configured for archiv-
ing the biological sample or for shipping the sample to
another location for testing.

[0083] The system may further include at least a sec-
ond imaging component for collecting at least a second
image of the individual, selected from a facial image, an
iris image, a retinal image or an ear image of the individ-
ual. In some embodiments, an identifier may further as-
sociate the at least second image of the individual with
the biological sample and the atleast one ridge and valley
signature of the individual.

[0084] The system may further include one or more
additional components selected from an amplification
component, a purification component, a separation com-
ponent or any combination thereof. The additional com-
ponents may be configured to perform one or more of
the following: obtain the at least one nucleic acid from
the biological sample; purify the at least one nucleic acid
before further amplification and analysis; amplify the at
least one nucleic acid; separate the amplified atleast one
nucleic acid; and/or detect the amplified at least one nu-
cleic acid.

[0085] In afurther aspect, a method is provided to col-
lect a biological sample including at least one nucleic
acid sample and at least one ridge and valley signature
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of an individual, including the steps of: providing at least
a first imaging component configured to provide an en-
ergy wave, where the at least a firstimaging component
includes a scanning surface configured to permit an en-
ergy wave to penetrate the scanning surface, where the
energy wave is configured to image the atleast one ridge
and valley signature of an appendage of the individual;
and providing a substrate configured to be suitable for
electrophoresis upon the scanning surface; providing a
support under the substrate, where the substrate and the
support are configured to permit the collection of the at
leastoneridge and valley signature through the substrate
and the support; collecting the at least one ridge and
valley signature; and withdrawing the appendage from
the scanning surface, thereby collecting the biological
sample. In some embodiments, the steps of collecting
the biological sample and collecting the at least one ridge
and valley signature may be performed simultaneously.
In some embodiments, the appendage may be a finger,
toe, palm of a hand or sole of a foot.

[0086] The method may further include the step of
transmitting the at least one ridge and valley signature
of the individual to at least one database including ridge
and valley signatures selected from the group consisting
of aforensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
or any combination thereof.

[0087] The method may further include the step of pro-
viding an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In vari-
ous embodiments, the identifier may be a barcode.
[0088] The method may furtherinclude the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis. In some em-
bodiments, the at least one nucleic acid of the collected
biological sample may not be isolated or purified before
being subjected to at least one of a polymerase chain
reaction, a DNA sequencingreaction, STR analysis, SNP
analysis, or Indel analysis.

[0089] The method may further include the step of ar-
chiving the substrate containing the biological sample.
[0090] The method may also include the step of col-
lecting at least a second image of the individual, selected
from a facial image, an iris image, a retinal image or an
ear image of the individual. In some embodiments, an
identifier may associate the at least second image with
the biological sample and the atleast one ridge and valley
signature of the individual.

[0091] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component may be selected from a camera, an
active pixel imager, a CMOS imager, an imager that im-
ages in multiple wavelengths, a CCD camera, a photo
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detector array, and a TFT imager. In some embodiments,
the at least one ridge and valley signature may be col-
lected electronically. In some embodiments, the optical
scanner may include a LED, laser diode, incandescent
light source, or a multispectral imager.

[0092] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
apolyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. In some embodiments,
the material of the scanning surface may be transparent
or translucent.

[0093] In various embodiments, the substrate may in-
clude a gel. In various embodiments, the gel may be a
starch, agarose, alginate, carrageenan or synthetic pol-
ymer gel, or a mixture thereof. In some embodiments,
the gel may be configured to permit electrophoresis.
[0094] The method may furtherinclude the step of elec-
trophoresing the biological sample on the gel to concen-
trate the at least one nucleic acid.

[0095] In various embodiments, the substrate may fur-
ther include a support. In various embodiments, the sup-
port may be formed from a material selected from a pol-
ymer, a metal, a metal alloy, a glass, a silicon material
or combination thereof. In some embodiments, the sup-
port may be transparent or translucent.

[0096] In another aspect, a system is provided for si-
multaneous collection of biological sample including a
nucleic acid sample and at least one ridge and valley
signature of anindividualincluding: atleast a firstimaging
component having a housing including a scanning sur-
face configured to permit an energy wave to penetrate
the scanning surface, where the energy wave is config-
ured to image the at least one ridge and valley signature
of an appendage of the individual; a substrate; a support
for the substrate; a lysis solution incorporated onto or
applied to the substrate; and where the substrate is con-
figured to permit at least a portion of the appendage to
contact the scanning surface to collect at least one ridge
and valley signature and further where the substrate is
configured to collect the biological sample as the append-
age is withdrawn from the scanning surface. In some
embodiments, the substrate accommodates four fingers.
In some embodiments, the support is formed from a ma-
terial selected from a polymer, a metal, a metal alloy, a
glass, a silicon material or combination thereof.

[0097] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
apolyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. The material of the
scanning surface may be transparent or translucent.
[0098] In various embodiments, the substrate may in-
clude a paper material selected from Whatman® paper,
including W-903 paper, FTA™ paper, FTA™ Elute paper,
FTA™DMPK paper, Ahlstrom A-226 paper, M-TFN pa-
per, FTA® paper, FP705™ paper, Bode DNA collection
paper, nitrocellulose paper, nylon paper, cellulose paper,
Dacron paper, cotton paper, and polyester papers, and
combinations thereof. In some embodiments, the paper

10

15

20

25

30

35

40

45

50

55

material may further include a lysis solution. In various
embodiments, the lysis solution includes proteinase K.
In various embodiments, the lysis solution may include
an enzyme selected from a serine protease, a cysteine
protease, an acid protease, a methalloprotease, an ami-
nopeptidase, a carboxypeptidase, a pancreatic proteo-
lytic enzyme and a keratinase.

[0099] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component may be selected from a camera, an
active pixel imager, a CMOS imager, an imager that im-
ages in multiple wavelengths, a CCD camera, a photo
detector array, and a TFT imager. In some embodiments,
the at least one ridge and valley signature may be col-
lected electronically. In some embodiments, the optical
scanner may include a LED, laser diode, incandescent
light source, or a multispectral imager.

[0100] The system may further include a support for
the substrate configured to permit the collection of the at
least one ridge and valley signature through the support
and the substrate. In various embodiments, the support
may be formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon material or com-
bination thereof. The material of the support may be
transparent or translucent.

[0101] The system may further include a processor
configured to transmit the ridge and valley signature of
the individual to at least one database including ridge
and valley signatures selected from the group consisting
of aforensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
and any combination thereof.

[0102] In various embodiments, the substrate may be
configured for archiving the biological sample or for ship-
ping the sample to another location for testing. In various
embodiments, the support may be configured for archiv-
ing the biological sample or for shipping the sample to
another location for testing.

[0103] The system may further include at least a sec-
ond imaging component for collecting at least a second
image of the individual, selected from a facial image, an
iris image, a retinal image or an ear image of the individ-
ual. In some embodiments, an identifier may further as-
sociate the at least second image of the individual with
the biological sample and the atleast one ridge and valley
signature of the individual.

[0104] The system may further include one or more
additional components selected from an amplification
component, a purification component, a separation com-
ponent or any combination thereof. The additional com-
ponents may be configured to perform one or more of
the following: obtain the at least one nucleic acid from
the biological sample; purify the at least one nucleic acid
before further amplification and analysis; amplify the at
least one nucleic acid; separate the amplified atleastone
nucleic acid; and/or detect the amplified at least one nu-
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cleic acid.

[0105] In yet another aspect, a method is provided for
simultaneous collection of biological sample including a
nucleic acid sample and at least one ridge and valley
signature of an individual including: providing at least a
first imaging component having a housing including a
scanning surface configured to permit an energy wave
to penetrate the scanning surface, where the energy
wave is configured to image the at least one ridge and
valley signature of an appendage of the individual; pro-
viding a substrate; providing a support for the substrate;
providing a lysis solution configured to be incorporated
onto the substrate or applied to the substrate; positioning
an appendage of the individual on the substrate, where
a portion of the appendage contacts the scanning sur-
face; collecting the at least one ridge and valley signature
from the appendage imaged by the energy wave; and
withdrawing the appendage from the substrate, thereby
collecting the biological sample on the substrate. In some
embodiments, the substrate may accommodate four fin-
gers.

[0106] The method may further include the step of
transmitting the at least one ridge and valley signature
of the individual to at least one database including ridge
and valley signatures selected from the group consisting
of a forensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
or any combination thereof.

[0107] The method may furtherinclude the step of pro-
viding an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In vari-
ous embodiments, the identifier may be a barcode.
[0108] The method may further include the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis.

[0109] The method may further include the step of ar-
chiving the substrate containing the biological sample.
[0110] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component is selected from a camera, an active
pixel imager, a CMOS imager, an imager that images in
multiple wavelengths, a CCD camera, a photo detector
array, and a TFT imager. In some embodiments, the at
least one ridge and valley signature is collected electron-
ically. In some embodiments, the optical scanner may
include a LED, laser diode, incandescent light source, or
a multispectral imager.

[0111] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
apolyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. In some embodiments,
the material of the scanning surface may be transparent
or translucent.
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[0112] In various embodiments, the substrate may in-
clude a paper material selected from Whatman® paper,
including W-903 paper, FTA™ paper, FTA™ Elute paper,
FTA™DMPK paper, Ahlstrom A-226 paper, M-TFN pa-
per, FTA® paper, FP705™ paper, Bode DNA collection
paper, nitrocellulose paper, nylon paper, cellulose paper,
Dacron paper, cotton paper, and polyester papers, and
combinations thereof. In some embodiments, the paper
material may further include a lysis solution. In various
embodiments, the lysis solution may include proteinase
K. Invarious embodiments, the lysis solution may include
an enzyme selected from a serine protease, a cysteine
protease, an acid protease, a methalloprotease, an ami-
nopeptidase, a carboxypeptidase, a pancreatic proteo-
lytic enzyme and a keratinase.

[0113] In various embodiments, the substrate further
includes a support. In various embodiments, the support
may be formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon material or com-
bination thereof. In some embodiments, the support may
be transparent or translucent.

[0114] The method may further include the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis. In some em-
bodiments, the at least one nucleic acid of the collected
biological sample may not be isolated or purified before
being subjected to at least one of a polymerase chain
reaction, a DNA sequencingreaction, STR analysis, SNP
analysis, or Indel analysis.

[0115] The method may also include the step of col-
lecting at least a second image of the individual, selected
from a facial image, an iris image, a retinal image or an
ear image of the individual. In some embodiments, an
identifier associates the at least second image with the
biological sample and the at least one ridge and valley
signature of the individual.

[0116] In yet a further aspect, a system is provided for
simultaneous collection of a biological sample including
at least one nucleic acid sample and at least one ridge
and valley signature of an individual, including: at least
one imaging component including: a housing having a
trough; a scanning surface below and in contact with the
trough, where the scanning surface and trough are con-
figured to permit an energy wave to penetrate the scan-
ning surface and the trough, and to image the at least
one ridge and valley signature of an appendage of the
individual through the trough; the housing further in-
cludes a depression where the trough and the scanning
surface reside; and a substrate positioned within the de-
pression and in contact with and proximal to the trough,
where the substrate is configured to collect the biological
sample as the appendage is withdrawn from the scanning
surface. In some embodiments, the trough may contain
a lysis solution.

[0117] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
a polyolefin, a polystyrene, a metal, a metal alloy, a glass,
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a silicon or combinations thereof. The material of the
scanning surface may be transparent or translucent.
[0118] Invarious embodiments, the substrate includes
a paper material selected from Whatman® paper, includ-
ing W-903 paper, FTA™ paper, FTA™ Elute paper,
FTA™DMPK paper, Ahlstrom A-226 paper, M-TFN pa-
per, FTA® paper, FP705™ paper, Bode DNA collection
paper, nitrocellulose paper, nylon paper, cellulose paper,
Dacron paper, cotton paper, and polyester papers, and
combinations thereof. In some embodiments, the paper
material may further include a lysis solution. In various
embodiments, the lysis solution may include proteinase
K. Invarious embodiments, the lysis solution may include
an enzyme selected from a serine protease, a cysteine
protease, an acid protease, a methalloprotease, an ami-
nopeptidase, a carboxypeptidase, a pancreatic proteo-
lytic enzyme and a keratinase.

[0119] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component may be selected from a camera, an
active pixel imager, a CMOS imager, an imager that im-
ages in multiple wavelengths, a CCD camera, a photo
detector array, and a TFT imager. In some embodiments,
the at least one ridge and valley signature may be col-
lected electronically. In some embodiments, the optical
scanner may include a LED, laser diode, incandescent
light source, or a multispectral imager.

[0120] The system may further include a support for
the substrate configured to permit the collection of the at
least one ridge and valley signature through the support
and the substrate. In various embodiments, the support
may be formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon material or com-
bination thereof. The material of the support may be
transparent or translucent.

[0121] In some embodiments, the substrate may in-
clude an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In some
embodiments, the substrate identifier may be a barcode.
In some embodiments, the support may include an iden-
tifier to associate the biological sample of the individual
with the at least one ridge and valley signature of the
individual, where the identifier is alphanumeric, graphi-
cal, magnetic, or electromagnetic. In some embodi-
ments, the support identifier may be a barcode.

[0122] The system may further include a processor
configured to transmit the ridge and valley signature of
the individual to at least one database including ridge
and valley signatures selected from the group consisting
of a forensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
and any combination thereof.

[0123] In various embodiments, the substrate is con-
figured for archiving the biological sample or for shipping
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the sample to another location for testing. In various em-
bodiments, the support may be configured for archiving
the biological sample or for shipping the sample to an-
other location for testing.

[0124] The system may further include at least a sec-
ond imaging component for collecting at least a second
image of the individual, selected from a facial image, an
iris image, a retinal image or an ear image of the individ-
ual. In some embodiments, an identifier may further as-
sociate the at least second image of the individual with
the biological sample and the atleast one ridge and valley
signature of the individual.

[0125] The system may further include one or more
additional components selected from an amplification
component, a purification component, a separation com-
ponent or any combination thereof. The additional com-
ponents may be configured to perform one or more of
the following: obtain the at least one nucleic acid from
the biological sample; purify the at least one nucleic acid
before further amplification and analysis; amplify the at
least one nucleic acid; separate the amplified at leastone
nucleic acid; and/or detect the amplified at least one nu-
cleic acid.

[0126] In another aspect, a system is provided for si-
multaneous collection of a biological sample including at
least one nucleic acid sample and at least one ridge and
valley signature of an individual including: at least one
imaging componentincluding: a housing having a trough;
a recessed area configured to position a portion of an
appendage of the individual having at least one ridge and
valley signature positioned within the recessed area; a
scanning surface within the recessed area where the
scanning surface is configured to permit an energy wave
to penetrate the scanning surface and the trough, where
the energy wave is configured to image the at least one
ridge and valley signature; and a substrate positioned in
the trough; where the substrate is configured: to be suit-
able for electrophoresis; to permit the collection of the at
least one ridge and valley signature through the sub-
strate; and to permit the collection of the biological sam-
ple as the appendage is withdrawn from the substrate.
[0127] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
a polyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. The material of the
scanning surface may be transparent or translucent.
[0128] The system may further include a support for
the substrate configured to permit the collection of the at
least one ridge and valley signature through the support
and the substrate. In various embodiments, the support
may be formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon material or com-
bination thereof. The material of the support may be
transparent or translucent.

[0129] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component is selected from a camera, an active
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pixel imager, a CMOS imager, an imager that images in
multiple wavelengths, a CCD camera, a photo detector
array, and a TFT imager. In some embodiments, the at
least one ridge and valley signature may be collected
electronically. In some embodiments, the optical scanner
may include a LED, laser diode, incandescent light
source, or a multispectral imager.

[0130] In some embodiments, the substrate may in-
clude an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In some
embodiments, the substrate identifier may be a barcode.
In some embodiments, the support may include an iden-
tifier to associate the biological sample of the individual
with the at least one ridge and valley signature of the
individual, where the identifier is alphanumeric, graphi-
cal, magnetic, or electromagnetic. In some embodi-
ments, the support identifier may be a barcode.

[0131] In various embodiments, the substrate may be
selected from a starch, an agarose, an alginate, a carra-
geenan or a synthetic polymer gel, or a mixture thereof.
[0132] The system may further include an anode in
electrical connection with a first edge of the substrate
and a cathode in electrical connection with asecond edge
of the substrate.

[0133] The system may further include a processor
configured to transmit the ridge and valley signature of
the individual to at least one database including ridge
and valley signatures selected from the group consisting
of a forensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
and any combination thereof.

[0134] In various embodiments, the substrate may be
configured for archiving the biological sample or for ship-
ping the sample to another location for testing. In various
embodiments, the support may be configured for archiv-
ing the biological sample or for shipping the sample to
another location for testing.

[0135] The system may further include at least a sec-
ond imaging component for collecting at least a second
image of the individual, selected from a facial image, an
iris image, a retinal image or an ear image of the individ-
ual. In some embodiments, an identifier may further as-
sociate the at least second image of the individual with
the biological sample and the atleast one ridge and valley
signature of the individual.

[0136] The system may further include one or more
additional components selected from an amplification
component, a purification component, a separation com-
ponent or any combination thereof. The additional com-
ponents may be configured to perform one or more of
the following: obtain the at least one nucleic acid from
the biological sample; purify the at least one nucleic acid
before further amplification and analysis; amplify the at
least one nucleic acid; separate the amplified atleastone
nucleic acid; and/or detect the amplified at least one nu-
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cleic acid.

[0137] Inyet a further aspect, a method is provided to
capture a biological sample including at least one nucleic
acid and at least one ridge and valley signature of an
individual including the steps of : applying a lysis solution
to a transparent substrate where the transparent sub-
strate is positioned above a scanning surface configured
to permit an energy wave to penetrate the scanning sur-
face, and further where the energy wave is configured to
image the atleast one ridge and valley signature; placing
a finger onto the transparent substrate; collecting the at
least one ridge and valley signature of the finger through
the transparent substrate; and collecting the biological
sample including at least one nucleic acid from the trans-
parent substrate.

[0138] In various embodiments, the transparent sub-
strate may be selected from a starch, an agarose, an
alginate, a carrageenan or a synthetic polymer gel, or a
mixture thereof.

[0139] In various embodiments, the lysis solution may
include proteinase K. In various embodiments, the lysis
solution may include an enzyme selected from a serine
protease, a cysteine protease, an acid protease, a me-
thalloprotease, an aminopeptidase, a carboxypeptidase,
a pancreatic proteolytic enzyme and a keratinase.
[0140] In some embodiments, the transparent sub-
strate is chemically modified with a chemical functional
group selected from an amino group, a chloromethyl
group, a hydroxyl group, a carboxyl group and a quater-
nary amino group.

[0141] The method may further include the step of
transmitting the at least one ridge and valley signature
of the individual to at least one database including ridge
and valley signatures selected from the group consisting
of aforensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
or any combination thereof.

[0142] The method may further include the step of pro-
viding an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, where the identifier is alphanu-
meric, graphical, magnetic, or electromagnetic. In vari-
ous embodiments, the identifier may be a barcode. In
some embodiments, the transparent substrate may be
provided with the identifier.

[0143] The method may furtherinclude the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis.

[0144] In various embodiments, the at least first imag-
ing component may be an optical scanner or a capaci-
tance scanner. In various embodiments, the at least first
imaging component may be selected from a camera, an
active pixel imager, a CMOS imager, an imager that im-
ages in multiple wavelengths, a CCD camera, a photo
detector array, and a TFT imager. In some embodiments,
the at least one ridge and valley signature may be col-
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lected electronically. In some embodiments, the optical
scanner may include a LED, laser diode, incandescent
light source, or a multispectral imager.

[0145] In various embodiments, the scanning surface
may be formed from a material selected from a plastic,
apolyolefin, a polystyrene, a metal, a metal alloy, a glass,
a silicon or combinations thereof. In some embodiments,
the material of the scanning surface may be transparent
or translucent.

[0146] The method may further include the step of sub-
jecting the biological sample to at least one of a polymer-
ase chain reaction, a DNA sequencing reaction, STR
analysis, SNP analysis, or Indel analysis. In some em-
bodiments, the at least one nucleic acid of the collected
biological sample may not be isolated or purified before
being subjected to at least one of a polymerase chain
reaction, a DNA sequencing reaction, STR analysis,
SNP. analysis, or Indel analysis.

[0147] The method may also include the step of col-
lecting at least a second image of the individual, selected
from a facial image, an iris image, a retinal image or an
ear image of the individual. In some embodiments, an
identifier associates the at least second image with the
biological sample and the at least one ridge and valley
signature of the individual.

[0148] Insome embodiments, atleast one nucleic acid
may be released from the finger and onto the transparent
membrane.

[0149] The method may further include the step of ar-
chiving the substrate containing the biological sample.
In some embodiments, the transparent substrate con-
taining the at least one nucleic acid may be dried. In some
embodiments, the dried transparent substrate containing
the at least one nucleic acid may be used for genotyping
analysis.

[0150] In yet another aspect a kit is provided including
a substrate according to any one of the embodiments
described above in the systems and methods provided
herein, and, optionally, instructions.

[0151] Inthe following description, certain aspects and
embodiments will become evident. It should be under-
stood that a given embodiment need not have all aspects
and features described herein. It should be understood
that these aspects and embodiments are merely exem-
plary and explanatory and are not restrictive of the inven-
tion.

[0152] There still exists a need for improved systems,
kits, and methods for collecting fingerprint, toe print, hand
palm prints or foot sole prints and biological sample data
for purposes of identifying and confirming the identity of
a human individual.

BRIEF DESCRIPTION OF THE DRAWINGS

[0153] The invention may best be understood by ref-
erence to the following description of preferred embodi-
ments together with the accompanying drawings in
which:
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FIG. 1A illustrates a system for the simultaneous col-
lection of the ridge and valley signature of a digit (a
finger or toe print) and a biological sample from an
individual, in accordance with various embodiments.
FIG. 1B illustrates a substrate for use in various em-
bodiments of the invention.

FIG. 2 illustrates a system for the simultaneous col-
lection of the ridge and valley signature of a digit (a
finger or toe print) and a biological sample from an
individual by dragging a digit over or vibrating micro
needles in contact with the digit, in accordance with
various embodiments.

FIGS. 3A-3B are illustrations of a system in top view
and in cross-section for collecting a ridge and valley
signature and nucleic acid of an individual, in accord-
ance with various embodiments.

FIGS. 4A-4C contain illustrations of a substrate ca-
pable of electrophoresis for collecting a ridge and
valley signature and nucleic acid of an individual, in
accordance with various embodiments.

FIG. 5A-5C illustrate a system having a housing, a
substrate and a cross-sectional view of the systems
for collecting aridge and valley signature and nucleic
acid of an individual, in accordance with various em-
bodiments.

FIGS. 6A-6B illustrate a system having a housing,
a trough and a substrate for collecting a ridge and
valley signature and nucleic acid of an individual, in
accordance with various embodiments.

FIG. 7 illustrates a system having a housing and a
substrate for scanning a finger or toe for collecting
a ridge and valley signature and collecting nucleic
acid of an individual, in accordance with various em-
bodiments.

FIGS. 8A-D are graphical representations of a STR
analysis obtained from a

firstindividual according to the systems and methods
of the invention.

FIGS. 9A-D are graphical representations of a STR
analysis obtained from a second individual accord-
ing to the systems and methods of the invention.
FIGS. 10A-D are graphical representations ofa STR
analysis obtained from an individual according to the
systems and methods of the invention.

FIG.11 is a graphical representation of a fingerprint
obtained simultaneously with a biological sample
from an individual.

FIGS. 12A-D are graphical representations ofa STR
analysis obtained from a first individual according to
the systems and methods of the invention.
FIGS.13A-D are graphical representations of a STR
analysis obtained from a second individual accord-
ing to the systems and methods of the invention.

DETAILED DESCRIPTION

[0154] For the purposes of interpreting of this specifi-
cation, the following definitions will apply and whenever
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appropriate, terms used in the singular will also include
the plural and vice versa. It is noted that, as used in this
specification and the appended claims, the singular
forms "a," "an," and "the," include plural referents. The
use of "comprise," "comprises,""comprising,” "include,"
"includes,"and "including" are interchangeable and not
intended to be limiting.

[0155] As used herein, "DNA" and "nucleic acid" are
used interchangeably.

[0156] As used herein "oligonucleotide" and "polynu-
cleotide" are interchangeable and generally refers to a
polymer of nucleotide subunits having a fragment size of
about or less than 200 base pairs.

[0157] As used herein, "biological sample" refers to a
component originating from either within or on the body
of an individual.

[0158] Asusedherein,"body fluid" refers toliquids orig-
inating within the body of an individual.

[0159] As used herein, "digital imaging apparatus" re-
fers to an apparatus capable of digitizing an image of an
object.

[0160] As used herein, "DNA sequencing" refers to the
determination of the sequential identity of nucleotides in
a molecule of DNA.

[0161] As used herein, "filter paper" refers to a semi-
permeable paper.

[0162] Asused herein, "ahousing" refers to a structure
surrounding at least in part an apparatus capable of per-
forming a physical movement or carrying out a physical
action including but not limited to illuminating, scanning
and the like.

[0163] As used herein, "identifier" refers to a label ca-
pable of use in cataloging/correlating like-labeled data or
data from a single source.

[0164] Asused herein, "image capturing device" refers
to a type of camera or scanning device.

[0165] As used herein, "imaging component" refers to
an apparatus capable of performing at least one of cap-
turing, developing, storing, retrieving and transmitting an
image.

[0166] As used herein, "Indel" refers to an insertion or
deletion of a segment of nucleic acid, usually DNA, within
a nucleic acid sequence.

[0167] As used herein, "isolated" refers to separation
of nucleic acid from either or both naturally occurring ma-
terials or environmental chemicals/substances.

[0168] As used herein, "light emitting diodes" refers to
LEDs, a semiconductor light source.

[0169] As used herein, "microneedle" refers to a nee-
dle with a diameter less than 1 mm and penetration depth
less than 3 mm.

[0170] As used herein, "multispectral illuminator" re-
fers to a plurality of frequencies/wavelengths across the
electromagnetic spectrum used to capture image data.
[0171] As used herein, "needle" refers to a hollow cyl-
inder with a sharp point at one end. The needle may
further comprise a beveled area in relation to the point
or an absorbent material posterior to the pointed end,
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either located within the lumen or attached to the exterior
of the cylinder.

[0172] As used herein, "optically collecting" refers to
obtaining data, such as a ridge and valley signature or
an image through illuminating the data orimage and cap-
turing the result.

[0173] As used herein, "digit" refers to one of several
most distal parts of a limb, and includes a finger or toe.
[0174] As used herein, "photographic apparatus” re-
fers to an LED camera, a digital camera, a still camera,
a video camera and a virtual camera.

[0175] As used herein, "polymerase chain reaction" or
PCR is a an amplification of nucleic acid consisting of an
initial denaturation step which separates the strands of
a double stranded nucleic acid sample, followed by rep-
etition of (i) an annealing step, which allows amplification
primers to anneal specifically to positions flanking a tar-
get sequence; (ii) an extension step which extends the
primersin a5’ to 3’ direction thereby forming an amplicon
polynucleotide complementary to the target sequence,
and (iii) a denaturation step which causes the separation
of the amplicon from the target sequence (Mullis et al.,
eds, The Polymerase Chain Reaction, BirkHauser, Bos-
ton, Mass. (1994)). Each of the above steps may be con-
ducted at a different temperature, preferably using an
automated thermocycler (Applied Biosystems LLC, a di-
vision of Life Technologies Corporation, Foster City,
CA.). If desired, RNA samples can be converted to
DNA/RNA heteroduplexes or to duplex cDNA by meth-
ods known to one of skill in the art. The PCR method also
includes reverse transcriptase-PCR and other reactions
that follow principles of PCR.

[0176] As used herein, "ridge and valley signature" re-
fers to the friction ridges also known as surface contours
on the palmar surface of the fingers, surface of the palm
and hand and plantar surface of the feet and toes. In
particular, the friction ridges provided by the impressions
made from imaging one or more fingers are known as
fingerprints.

[0177] As used herein, "SNP analysis" refers to the
evaluation of the presence or absence of a single nucle-
otide polymorphism (SNP) marker following amplification
of the locus containing the SNP marker

[0178] As used herein, "STR analysis" refers to the
evaluation of the alleles of a short tandem repeat (STR)
marker following amplification of the locus containing the
STR marker.

[0179] As used herein, "succession" refers to a se-
quence of steps performed.

[0180] As used herein, "substrate suitable for electro-
phoresis" refers to ,a matrix which can support the mi-
gration of species, including but not limited to nucleic
acids when exposed to an electrical current such as elec-
trophoresis.

[0181] As used herein, "topological impression" refers
to the ridge and valley topography of a finger, palm, toe
or foot.

[0182] As used herein, "withdrawing" or "withdrawn"
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refers to removing an appendage from the scanning sur-
face while still exerting pressure upon the substrate. The
resultant swiping motion assists in the collection of a bi-
ological sample on the substrate.

[0183] Reference will now be made to various embod-
iments, examples of which are illustrated in the accom-
panying drawings.

[0184] The present teachings relate to systems, kits,
and methods for collecting at least one nucleic acid sam-
ple and at least one ridge and valley signature from an
individual. A system according to the invention can find
use in, but is not limited to, forensic, criminal, identity,
child identity, missing persons, immigration, department
of motor vehicles, terrorist, paternity, arrestee, access
control or convict database applications. Furthermore,
the ability to rapidly correlate the ridge and valley signa-
ture of an individual, such as a finger or toe print, palm
or sole print with a nucleic acid profile, such as a DNA
fingerprint, can provide rapid screening and identification
of persons of nefarious intent, suspected of having con-
ducted illegal activities, suspects in criminal investiga-
tions and persons of interest and can prevent access of
such persons to situations where they might harm others,
such as an airline flight, entrance into a high security
access area or other sites where access is restricted or
poses a security risk. Rapid correlation can also aid in
identification and resolution of missing person investiga-
tions. In other applications, rapid correlation of nucleic
acid profiles and a valley and ridge signature can be used
in assisting proper familial identification in immigration
and political asylum investigations.

[0185] System. A system for collecting a biological
sample comprising at least one nucleic acid sample and
at least one ridge and valley signature of an individual
includes at least one imaging component to image the
at least one ridge and valley signature of the individual
and a substrate configured to collect the biological sam-
ple comprising at least one nucleic acid from the individ-
ual.

[0186] The biological sample comprising at least one
nucleic acid is collected from the skin of the appendage
of the individual. The skin is a complicated organ and
includes more than one layer of cell and tissue type. The
epidermis refers to the tissues on the surface of human
or animal skin and includes materials secreted therefrom
or derived from the lower layers of the skin, from which
DNA can be easily obtained for use in identifying the in-
dividual. The outermost layer of the skin is the stratum
corneum. Below the epidermis layer of the skin is the
dermis layer containing fibroblasts, macrophages and
adipocytes, three cell types each having a nucleus con-
taining nucleic acid. In addition the dermis has a vascular
network of blood veins, arteries and lymph vessel con-
taining white blood cells having a nucleus as does the
erector pili muscle tissue, sebaceous glands and body
fluids also present within the dermis. Additionally, sweat
glands and vessels in the dermis may contain genetic
materials in the form of intact cells or as free DNA, which
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may be released up to the epidermis for collection by the
systems and methods of the invention. Any or all of these
nucleic acid containing materials are encompassed by
the biological sample. In various embodiments of the in-
vention, collecting the biological sample is non-invasive.
[0187] The system may collect simultaneously at least
one ridge and valley signature of an individual and a bi-
ological sample comprising nucleic acid or may collect
in succession the signature and biological sample or, visa
versa, the biological sample and the signature with an at
least first imaging component. The methods of collection
provide collection of both the biological sample and the
atleast one ridge and valley signature while the individual
may touch only one apparatus. Additional motions or
steps of touching additional platens or substrates may
not be required to collect the biological sample and the
at least one ridge and valley signature. The ridge refers
to a friction ridge, the raised part of the epidermal layer
of the skin of the fingers, toes, palm of the hand or sole
of the foot and the valley being the depression in the
epidermis between two adjacent ridges .The ridges and
valleys are commonly referred to as fingerprints, palm
prints, toe prints or footprints depending on the origin of
the ridge and valley signature.

[0188] Atleastafirstimaging component.Invarious
embodiments, the systemincludes at least afirstimaging
component configured to obtain a ridge and valley sig-
nature of the individual. The imaging component may
employ energy waves, such as light as described above,
or other energy waves such as electromagnetic waves,
capacitance, infrared or sonic, e.g., ultrasound based
components to provide an image of the ridge and valley
signature. When the term imaging component is used in
the context of capturing ridge and valley signatures, this
includes any component that captures a digital or analog
electronic representation of ridge and valley signatures.
[0189] Ridge and valley signatures may also be ob-
tained using a touchless three-dimensional ridge and val-
ley scanner using a digital processing means. (Wang,
Yongchang; Q. Hao, A. Fatehpuria, D. L. Lau and L. G.
Hassebrook (2009). "Data Acquisition and Quality Anal-
ysis of 3-Dimensional Fingerprints". Florida: IEEE con-
ference on Biometrics, Identity and Security. ht-
tp:/Ivis.uky.edu/~realtime3d/Doc/3D_Fingerprint_Qualit
y.pdf. Retrieved March 2010. Wang, Yongchang; D. L.
Lau and L. G. Hassebrook (2010). "Fit-sphere unwrap-
ping and performance analysis of 3D Fingerprints". Ap-
plied Optics. pp. 592-600.

[0190] In one embodiment of the present teachings,
the system may include at least a first optical imaging
component. In other embodiments, the system can in-
clude at least a first solid-state ridge and valley signature
reader. The optical imaging component has an illuminat-
ing means for optically collecting the ridge and valley
signature using an optical scanner as is known to one of
skill in the art. The optical scanner can be an array of a
plurality of light emitting diodes or a multispectral illumi-
nator. The optical scanner may be a camera, an active
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pixel imager, a CMOS imager, an imager that images in
multiple wavelengths, a CCD camera, a photo detector
array, or a TFT imager. In an optical scanner a beam of
light passes through scanning surface to illuminate the
topological impression made by the appendage, includ-
ing afinger, hand, palm, toe, sole orfoot, when positioned
against the scanning surface of the at least first imaging
component.

[0191] Any suitable instrumentation may be used to
acquire the image of an appendage according to the
methods described herein. Some instruments and tech-
niques include but are not limited to those disclosed in
US4537484, US6175407, US6665427, US8014581,
US8036431, US5177353, US6282303, us
6188781,US6741729, US6122394, US6826000,
US6496630, US6628813, US6983062, US7162060,
US7164440, US7657067, US8073209, US7190817,
US7558410, US7565541, US7995808, US7899217,
US7890158, US7835554, US7831072, US7819311,
US7804984, US7801339, US7801338, US7751594,
US7735729, US7668350, US7627151, US7620212,
US7613504, US7545963, US7539330, US7508965,
US7460696, US7440597, US7394919, US7386152,
US7347365, US7263213, US7203345, US7147153,
US6816605, US6628809, US6560352,
US20110235872, US20110211055, US20110165911,
US20110163163, US20110085708, US20100246902,
US20100067748, US20090245591, US20090148005,
US20090092290, US20090080709, US20090046903,
US20080304712, US20080298649, US20080297788,
US20080232653, US20080192988, US20080025580,
US20080025579, US20070116331, US20070030475,
US20060274921, US20060244947, US20060210120,
US20060202028, US20060110015, US20060062438,
US20060002598, US20060002597, US20050271258,
US20050265586, US20050265585, US20050205667,
US20050185847, US20050007582, US20040240712,
US20040047493, US20030223621, US20030078504,
US20020183624, or US20020009213.

[0192] Scanning surface. The at least first imaging
component comprises a scanning surface configured to
permit the energy wave to penetrate the scanning sur-
face, to image the at least one ridge and valley signature
of an appendage of the individual positioned on at least
a portion of the scanning surface. The scanning surface
may be transparent or translucent to the energy wave
used to image the at least one ridge and valley signature
The scanning surface may be formed from a material
selected from a plastic, a polyolefin, a polystyrene, a met-
al, a metal alloy, a glass, a silicon or combinations there-
of. In some embodiments, the surface comprises deriva-
tized plastic, derivatized polyolefin, derivatized polysty-
rene, derivatized metal, derivatized metal ally, deriva-
tized glass, derivatized silicon or combination of materi-
als.

[0193] Substrate. The system provides a substrate
configured to collect the biological sample from an ap-
pendage of the individual; wherein the scanning surface
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and the substrate are configured to permit collecting the
at least one ridge and valley signature of the appendage
while withdrawing the appendage from the substrate. In
other embodiments, the system may be configured to
collect at least one ridge and valley signature as a bio-
logical sample is collected from the appendage by expo-
sure to a lysis solution. The system may provide non-
invasive collection of the biological sample

[0194] The substrate may be formed from materials
that assist in collecting the biological sample comprising
at least one nucleic acid. The substrate can be a paper
material selected from Whatman® paper, including W-
903 paper, FTA™ paper, FTA™ Elute paper,
FTA™DMPK paper, Ahlstrom A-226 paper, M-TFN pa-
per, FTA® paper, FP705™ paper, Bode DNA collection
paper, nitrocellulose paper, nylon paper, cellulose paper,
Dacron paper, cotton paper, and polyester papers, and
combinations thereof.

[0195] Insome embodiments, the substrate may be an
anion exchange membrane. (e.g., AMI-7001, available
from Membranes International Inc., Ringwood, NJ) Inone
non-limiting example, the anion exchange membrane
may be made of polystyrene/divinyl benzene copolymers
that have been functionalized with quaternary amine
groups. The functionalized membrane attracts nucleic
acids contained in the biological sample. In other embod-
iments, an ion exchange membrane (Pall Corporation,
Ann Arbor, MI) can be used for capturing nucleic acid.
[0196] Insomeembodiments,the systemis configured
to vibrate the paper or membrane material as the ap-
pendage is withdrawn.

[0197] In some embodiments, the substrate may fur-
ther have microneedles impregnated within the sub-
strate. Microneedles can abrade or otherwise scrape the
skin of an appendage with or without vibration to increase
the amount of skin cells, body fluid and nucleic acid that
can be deposited onto the substrate.

[0198] In certain embodiments the use of an anion ex-
change or cation exchange membrane, ormore generally
an ion exchange membrane, for capturing nucleic acid
may operate in the presence of a lysis solution. Basically,
the nucleic acid is separated from a skin surface, includ-
ing but not limited to a finger, to the positively charged
quaternary amine groups of the membrane by displacing
chloride ions. Following extraction of the nucleic acid, the
membrane would be dried and a 0.8 to 1.5 mm punch
taken for genotyping analysis.

[0199] Inanother embodiment, the substrate can con-
tain about 10 uL to about 20 uL, a few drops (more than
20 uL, the equivalent of one drop), or be saturated with
a lysis solution.

[0200] Inother embodiments, the lysis solution may be
the substrate. A lysis solution can form a film on a scan-
ning surface of an imaging component having a depres-
sion or be present within a support positioned upon the
scanning surface where the support contains a depres-
sion. In FIG. 3A finger 301 rests on a film of lysis solution
330 within a depression (not labeled). Lysis solution 330
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can also cover the scanning surface 309 resting on sup-
port 311 as illustrated in FIG. 3B.

[0201] Insome embodiments of the present teachings,
the lysis solution may contain an enzyme to facilitate col-
lection of DNA onto a substrate. In certain embodiments,
the lysis solution contains proteinase K. In various em-
bodiments, proteinase K may be present in the lysis so-
lution at about 0.8 mg/ml to about 1.5 mg/ml. In certain
other embodiments the lysis solution can contain a pro-
tease enzyme. The enzyme may degrade structural pro-
teins in order to permit extraction of nucleic acids from
live cells in the epidermis or dermis upon exposure of an
area of a finger or hand. The enzyme may be applied to
a substrate that is placed in contact with the subject’'s
finger or hand, or the enzyme may be incorporated into
the substrate, such as incorporation into a gel, film, or
paper. In certain embodiments herein, the lysis solution
comprises a polypeptide having protease activity such
as for example, proteinase K.

[0202] Inlieu of, orin addition to, proteinase K, the lysis
solution can comprise a serine protease such as trypsin,
chymotrypsin, elastase, subtilisin, streptogrisin, thermi-
tase, aqualysin, plasmin, cucumisin, or carboxypepti-
dase A, D, C, or Y; a cysteine protease such as papain,
calpain, or clostripain; an acid protease such as pepsin,
chymosin, or cathepsin; or a metalloprotease such as
pronase, thermolysin, collagenase, dispase, an ami-
nopeptidase or carboxypeptidase A, B, E/H, M, T, or U.
Qiagen Protease (p/n 19155, Qiagen, Valencia, CA) is
an alternative to proteinase K and can be inactivated by
EDTA.

[0203] In other embodiments, the enzyme contained
in the lysis solution is a pancreatic proteolytic enzyme,
such as porcine pancreatic enzyme. Keratinases, that
may have utility in collection of nucleic acids, include but
are not limited to keratinases isolated from bacteria or
fungi. Some keratinases have enhanced stabilities in the
presence of detergents, surfactant, metal ions and sol-
vents, which is useful for the methods of the present
teachings. Some nonlimiting examples of a keratinase
useful in the methods of the present teachings include
the keratinases from P. pastoris, B. megaterium, and B.
licheniformis.

[0204] In other embodiments, the lysis solution may
include a surfactant to assist collection of the biological
sample from the appendage or to assist in extracting the
at least one nucleic acid from the biological sample once
collected. As used here, the term "detergent"” is any sub-
stance that reduces the surface tension of water, and is
used synonymously with the term "surfactant". In certain
embodiments, the detergent can be a cationic detergent,
anionic detergent, nonionic detergent, or a zwitterionic
detergent. Examples of nonionic detergents include tri-
ton, such as the Triton™ X series (Triton™ X-100 t-Oct-
CgH4--(OCH2--CH,), OH, x=9-10, Triton™X-100R, Tri-
ton™ X-114 x=7-8), octyl glucoside, polyoxyethyl-
ene(9)dodecyl ether, digitonin, IGEPAL™CAG630 octyl-
phenyl polyethylene glycol, n-octyl-beta-D-glucopyrano-
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side (betaOG), n-dodecyl-beta, Tween™20 polyethyl-
ene glycol sorbitan monolaurate, Tween™ 80 polyethyl-
ene glycol sorbitan monooleate, polidocanol, n-dodecyl
beta-D-maltoside (DDM), NP-40 nonylphenyl polyethyl-
ene glycol, C12E8 (octaethylene glycol n-dodecyl mo-
noether), hexaethyleneglycol mono-n-tetradecyl ether
(C14EQB6), octyl-beta-thioglucopyranoside (octyl thioglu-
coside, OTG), Emulgen, and polyoxyethylene 10 lauryl
ether (C12E10). Examples of ionic detergents (anionic
or cationic) include deoxycholate, sodium dodecyl sulfate
(SDS), N-lauroylsarcosine, and cetyltrimethylammoni-
umbromide (CTAB). A zwitterionic reagent may also be
used in the purification schemes of the present invention,
such as Chaps, zwitterion 3-14, and 3-[(3-cholamidopro-
pyl)dimethylammonio]-1-propanesulf-onate. It is con-
templated also that urea may be added with or without
another detergent or surfactant.

[0205] In some embodiments, a surfactant that sub-
stantially lacks fluorescence between 300 nm and 750
nm is used in the methods of the present teachings. In
some embodiments provided herein, the lysis solution
comprises a surfactant at a concentration that has low
or no emission at the emission wavelengths of dyes or
labels commonly used for detecting RNA or DNA when
in use for in situ analysis of DNA, RNA or a surrogate
thereof.

[0206] In some embodiments, an effective concentra-
tion of surfactant in a lysis mixture is a concentration of
surfactant at which a sample is considered fully lysed as
determined by propidium iodide staining using 1% TRI-
TON X-100™ surfactantas a control. Lysis-effective con-
centrations of exemplary surfactants range from 0.02%
or 0.05%, to 3% or more for TRITON X-114™ surfactant,
from 0.1% to 5% or more for NP-40™ surfactant, and
from 0.05% to 1 % or to 3% for TRITON X-100™ sur-
factant. When a combination of surfactants is used, the
concentration of each surfactant may be lowered from
the cited amounts.

[0207] In various embodiments, the substrate may
comprise a gel to collect the DNA sample from the ap-
pendage. In some embodiments, gels may be dimen-
sionally stable enough to maintain structural integrity up-
on the scanning surface. In other embodiments, gels may
be attached upon or to a support. In other embodiments,
a gel substrate is in a fluid state within a support. Useful
gels include but are not limited to starch, agarose, algi-
nate, carrageenan or synthetic polymer gel, or a mixture
thereof. The synthetic polymer may be a homopolymer
or a copolymer, and/or may include a plurality of synthetic
polymers. Agarose gels for electrophoresis are made be-
tween 0.7% and 2%. A 0.7% gel provides good separa-
tion (resolution) of large DNA fragments (5-10kb) and a
2% gel will show good resolution for small fragments
(0.2-1kb). A 3% gel can be used for separating fragments
less than 200 bp though a vertical polyacrylamide gel
may also be used. Polyacrylamide gels may comprise
one or more polymers or may comprise more than one
type of acrylamide monomer within a polyacrylamide gel.
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[0208] To form the gels that may be used as a sub-
strate, all types of polymerization, including cationic, an-
ionic, copolymerization, chain copolymerization, cross-
linking, uncrosslinked polymerization, and the like can
be employed to synthesize the polymer gels forming part
or all of the substrate. Essentially any type of polymer or
copolymer formable from a fluid precursor, including but
not limited to homopolymers, random copolymers, ter-
block polymers, radial polymers, linear polymers,
branched polymers, and graft copolymers, can be incor-
porated onto the support as part of all of the substrate.
An exemplary, non-limiting list of polymers that are suit-
able include cellulose polymers, including but not limited
to hydroxyethylcellulose (HEC), hydroxypropyl methyl-
cellulose (HPMC), hydroxypropyl cellulose (HPC); deriv-
atives of sugars including but not limited to dextrans,
mannitols, and gluco-pyranosides; pluronic copolymer
liquid crystals; polyurethane; polyacids, including but not
limited to lactic acids, and acrylic acids; polyamides; poly-
acrylamides, including but not limited to unsubstituted,
N-substituted, and N,N-disubstituted acrylamides; poly-
carbonates; polyacetylenes; polydiacetylenes;
polyphosphazenes; polysiloxane; polyolefins; polyes-
ters; polyethers; poly(ether ketones); poly(alkylene ox-
ides, including but not limited to polyethyleneoxides
(PEO), polyethylethylene glycols (PEG) and polypropyl-
ene oxides (PPO); poly(ethylene terephthalate); po-
ly(methyl methacrylate); polystyrene; substituted poly-
styrene, including but not limited to polystyrene sul-
fonates (PSS) and polyanetholes (PASA); poly(vinylpyr-
rolidones; proteinaceous material, and/or combinations
and/or copolymers of the above.

[0209] In some embodiments, the gel may be modified
with chemically reactive groups to permit ionic, covalent
or hydrogen bond interactions with species present within
the biological sample. Suitable chemically reactive
groups that may modify gels include but are not limited
to thiols, amines, carboxylic acids or the like, as is gen-
erally known in the art. Some examples of chemical mod-
ifications include, but are not limited to, amino groups
including aliphatic and aromatic amines, carboxylic ac-
ids, aldehydes, amides, chloromethyl groups, hydrazide,
hydroxyl groups, sulfonates and phosphates. These
functional groups can be used to add any number of mod-
ifications to the gel, generally using known chemistries,
including, but not limited to the use of amino-functional-
ized linkers, sulfhydryl linkers, etc. There are a number
of sulfhydryl reactive linkers known in the art such as
SPDP, maleimides, alpha-haloacetyls, and pyridyl di-
sulfides. Similarly, amino groups on the gel can be at-
tached using linkers; for example, a large number of sta-
ble bifunctional groups are well knownin the art, including
homobifunctional and heterobifunctional linkers. In an
additional embodiment, carboxyl groups on the gel can
be derivatized using well-known linkers. For example,
carbodiimides activate carboxyl groups for attack by
good nucleophiles such as amines.

[0210] In some embodiments, the chemical modifica-
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tion of the gel substrate is performed to attach, covalently
or noncovalently, a reagent, including but not limited to
an enzyme, a binding partner, a surfactant, an anionic
polymer or a zwitterionic species to assistin the collection
of DNA from the subject. In some embodiments of the
invention, a support such as a glass slide or plastic sheet
may be modified covalently to attach a polymeric sub-
strate layer upon the support, thus incorporating one or
more of the chemical modifications described above. In
other embodiments, a polymeric layer forming a sub-
strate is formed on the support without covalent attach-
ment to the support.

[0211] In yet other embodiments, when a substrate
provided as a gel is modified chemically to covalently
attach one or more reagents, an enzyme, including but
not limited to proteinase K may be attached to the gel
substrate to assist in extracting nucleic acids from the
appendage or from the biological sample once collected.
In other embodiments, an enzyme is covalently attached
to the gel substrate, and may be a proteinase selected
from the group consisting of keratinase, papain, bro-
melain, and proteinase K. In other embodiments, the gel
substrate is modified covalently to attach an anionic pol-
ymer to assist in extracting nucleic acids from the ap-
pendage or from the biological sample once collected.
In yet other embodiments, a surfactantis associated with
the gel substrate noncovalently to assist in extracting nu-
cleic acids from the appendage or from the biological
sample once collected. In some embodiments, a zwitte-
rionic species may be present in the gel substrate to as-
sist in separating nucleic acids from other components
of the cells collected. In some other embodiments, the
gel substrate is chemically modified to covalently attach
an antibody to a target moiety present on the skin of the
appendage or in the collected biological sample, thus
providing a binding partner to the target moiety. In some
embodiments, wherein a binding partner is immobilized
on the gel, cleavage of the binding partner along with or
separately from its binding target moiety may be per-
formed.

[0212] In certain embodiments, the gel substrate may
have a lysis solution as the fluid in which the polymer is
dissolved. In certain such embodiments, the lysis solution
acts to extract nucleic acid from the skin in contact with
the gel substrate.

[0213] In other embodiments, the gel, and optionally
its support, is selected to be suitable for use under elec-
trophoretic field conditions. In some embodiments, after
withdrawal of the finger from the gel substrate, an elec-
trical current can be applied to the gel substrate causing
the at least one nucleic acid of the biological sample,
which is negatively charged, to migrate towards the cath-
ode when the gel substrate is operatively attached to an
electrophoresis apparatus. The nucleic acid may be-
come concentrated to a smaller region of the gel sub-
strate and also isolated from cellular debris and environ-
mental contaminants that may be contained in the bio-
logical sample collected from the skin. The concentrated
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sample in the smaller region of the gel substrate may be
conveniently used for further genotyping analysis but al-
so can provide a long term storage or archiving medium.
[0214] Support. The system also may provide a sup-
port for the substrate. In some embodiments, the support
may be configured to permit the collection of the at least
one ridge and valley signature through the support or
through the support and the substrate.

[0215] The support may be made of any material ca-
pable of forming a solid base. A suitable material for a
support may have any of a variety of properties depend-
ing upon the particular embodiments, including for ex-
ample, porous, nonporous, rigid, elastic, pliable, malle-
able, low temperature melting, high temperature melting,
and/or chemically resistant to one or more solvents com-
monly used in the reactions set forth herein. In some
embodiments, the support is formed from a material se-
lected from a polymer, a metal, a metal alloy, a glass, a
silicon material or combinations thereof. Suitable poly-
mers include but are notlimited to, plastic; polypropylene,
polyethylene, polybutylene, polyurethane, nylon, poly-
mer such as acrylic, acrylonitrile butadiene styrene
(ABS), ULTEM (Polyetherimide), acetal copolymer,
PROPYLUXHS (heat stabilized polypropylene), RADEL
A (polyethersulfone), RADEL R (polyarylethersulfone),
UDEL (polysulfone), NORYL PPO (polyphenylene oxide
& styrene), Polycarbonate, UHMW-PE (ultra high molec-
ular weight polyethylene), Polyetheretherketone
(PEEK), polyphenylene sulfide (PPS, TECHTRON or
RYTON), polyolefin or polystyrene; metal such as alumi-
num, iron, steel or an alloy; other materials such as glass
or silicon, or derivatives or combinations of these or other
suitable materials. In some of the embodiments of the
present teachings, the support is made of a material that
is transparent or translucent.

[0216] In some embodiments, the support is modified
with chemically reactive groups to attach a substrate via
ionic, covalent or hydrogen bonds. Chemically reactive
groups include, but are not limited to thiols, amines, car-
boxylic acids, and the like. Some examples of chemical
modificationsinclude, but are not limited to, amino groups
including aliphatic and aromatic amines, carboxylic ac-
ids, aldehydes, amides, chloromethyl groups, hydrazide,
hydroxyl groups, sulfonates and phosphates. These
functional groups can be used to add any number of mod-
ifications to the support, generally using known chemis-
tries, including, but not limited to the use of amino-func-
tionalized linkers, sulfhydryl linkers, etc. There are a
number of sulfhydrylreactive linkers known inthe artsuch
as SPDP, maleimides, alpha-haloacetyls, and pyridyl di-
sulfides. Similarly, amino groups on the support can be
attached using linkers; for example, a large number of
stable bifunctional groups are well known in the art, in-
cluding homobifunctional and heterobifunctional linkers.
In an additional embodiment, carboxyl groups present
on the support can be derivatized using well-known link-
ers. For example, carbodiimides activate carboxyl
groups for attack by good nucleophiles such as amines.
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[0217] In some embodiments, the support is modified
chemically to attach, covalently or noncovalently, a rea-
gent, including but not limited to an enzyme, a binding
partner, a surfactant, an anionic polymer or a zwitterionic
speciesto assistin the collection of DNA from the subject.
In some embodiments of the invention, a support such
as a glass slide or plastic sheet may be modified cova-
lently to attach a polymeric layer upon the support, thus
incorporating one or more of the chemical modifications
described above. In other embodiments, a polymeric lay-
er forming a substrate is formed on the support without
covalent attachment to the support.

[0218] The support may be formed to underlay the en-
tire substrate, underlay part of the substrate or be at-
tached to the substrate. The support may be formed to
hold a liquid or non-rigid gel. It may be formed to fitaround
one or more fingers of ahand. The supportmay be formed
to fit into a depression upon the scanning surface of the
at least one imaging component.

[0219] In some embodiments, a support may contain
a gel that can maintain its shape, a non-rigid gel or a
liquid. The liquid contained in a support may include a
lysis buffer, which may have additional chemical compo-
nents added to it, as described above for the substrate
from which the biological sample is collected.

[0220] Substrate Configurations. The system pro-
vides for the substrate to be positioned in various con-
figurations, in relationship to the scanning surface and,
optionally, a support. In some embodiments, the sub-
strate is positioned proximal to the scanning surface. In
some embodiments, when the substrate is positioned
proximal to the scanning surface, it is positioned upon or
placed within a support. In other embodiments, a support
is attached to the substrate; and at least a portion of the
support is positioned over the scanning surface where
the support is transparent or translucent. In other em-
bodiments, the substrate is positioned on the supportand
the substrate and the support are positioned upon the
scanning surface, where the support and the substrate
are each translucent or transparent. In some embodi-
ments, the transparent support may be attached to the
substrate, wherein at least a portion of the transparent
support is positioned over the scanning surface and at
least a portion of the substrate is positioned proximal to
the substrate. In otherembodiments, the supportis trans-
parent or translucent and is attached to the substrate,
wherein the support is configured to permit the collection
of the at least one ridge and valley signature through the
support, wherein the appendage is in direct contact with
substrate and the support and operational contact with
the scanning surface, thereby permitting collection of the
at least one ridge and valley signature through the sup-
port, and further permitting collection of the biological
sample as the appendage is withdrawn.

[0221] Additional imaging components. In another
embodiment of the present teachings, the system can
further comprise at least a second imaging component
for collecting a second image of the individual. The sec-
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ond image of the individual can be either the face of the
individual or a component of the individual amenable to
biometric identification. Suitable biometric images that
may be collected as the second image include a retinal
scan, or iris scan, the contours of the ear, facial recog-
nition, hand geometry, foot geometry, voice, odor and
scent.

[0222] Various exemplary embodiments of the system
and methods of use are described herein, but the inven-
tion is not limited by the particular embodiments. In any
of these embodiments, substrate with or without supports
may be processed immediately in a further analysis or
reaction, archived for future use, or shipped to another
facility for processing or analysis. The image of the at
least one ridge and valley signature may be sent to a
database having a plurality of ridge and valley signatures
as well as other physical biometric data. Each of the sub-
strate, supportand atleast one ridge and valley signature
may have an identifier assigned in order to associate the
collected biological sample and the at leastone ridge and
valley signature with the individual.

[0223] FIG. 1 A illustrates a system and method for
simultaneous collection of a nucleic acid sample and a
ridge and valley signature. The scanning surface 100 in-
cludes an imaging system that illuminates the ridge and
valley signature of the finger 101 in contact with a sub-
strate 110 and as the appendage is withdrawn, a biolog-
ical sample, including but not limited to cells and extra-
cellular nucleic acids from the epidermis and dermis lay-
ers of skin is deposited to the substrate 110. Substrate
110 can vibrate to encourage deposition of the biological
sample.

[0224] A different arrangement and method is demon-
strated with the substrate illustrated in FIG. 1B. In this
embodiment, the substrate 110B-1 is attached to a sup-
port 110B-2. The substrate may be any suitable material,
and may include any of paper, membrane, gel material,
or any combination thereof. The support is transparent
or translucent, permitting positioning of the support upon
the scanning surface 100B. The attached substrate is
positioned to not obscure the region of the scanning sur-
face required to image the ridge and valley signature. An
appendage 101 B may be positioned on the combination
substrate/support to permit imaging of the at least one
ridge and valley signature through the support. As the
imaging is collected, the appendage is withdrawn from
the support/substrate. As the appendage is fully with-
drawn, the biological sample including at least one nu-
cleic acid is collected on substrate 110B-1.

[0225] In another variation, the substrate 210 of FIG.2
can have microneedles 220 impregnated within sub-
strate 210. Microneedles 220 can abrade or otherwise
scrape the skin of finger 201 with or without vibration to
increase the amount of skin cells, body fluid and nucleic
acid that can be deposited onto substrate 210, as the at
least one ridge and valley signature collected and the
biological sample is collected as the appendage is with-
drawn from the substrate.
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[0226] In certain embodiments the use of an anion ex-
change or ion exchange membrane for capturing nucleic
acid would operate in the presence of a lysis solution,
within the substrate as described above. The substrate
can contain about 10 uL to about 20 uL, a few drops
(more than 20 uL, the equivalent of one drop), or be sat-
urated with a lysis solution. The substrate may be con-
figuredasin FIG.1 A, FIG. 1B, and FIG. 2. After collecting
the at least one ridge and valley signature and withdraw-
ing the appendage from the substrate to collect the bio-
logical sample including at least one nucleic acid, the
membrane may be dried and a 0.8 to 1.5 mm punch taken
for genotyping analysis.

[0227] In other embodiments a lysis solution can form
aliquidfilm substrate on a scanning surface of an imaging
component having a depression. In FIG. 3A finger 301
rests on a liquid film of lysis solution 330 within a depres-
sion (not labeled) of imaging component 300. Lysis so-
lution 330 can also cover the scanning surface 309 rest-
ing on support 311 as illustrated in FIG. 3B. In other em-
bodiments, the lysis solution may contain proteinase K,
or other proteinases as described above. The ridge and
valley signature may be collected as the finger rests with-
in the imaging component, and the biological sample col-
lected within the lysis solution during the image collection
may be retrieved after the finger is removed from the
system.

[0228] In other embodiments, as shown in FIG. 3B,
scanner mechanism 311 for scanner element 309 pro-
vides the necessary electronics to convert the image that
scanner 309 obtains into a digitized electronic form of
the ridge and valley signature. The electronic ridge and
valley signature may be stored locally, or communicated
to a remote database for storage or other processing.
[0229] In certain embodiments, and as illustrated in
FIG. 4A, a finger 401 rests on substrate 440 positioned
above a scanning surface 400 for the collection of a nu-
cleic acid sample and a ridge and valley signature. In
certain such embodiments, the substrate 440 can be rigid
gel. In some embodiments, the gel rests on a support,
which may be a glass slide or other suitable material that
is transparent or translucent. In some embodiments, the
support may have an identifier 441, as shown in FIG.4B.
[0230] In certain embodiments, the substrate 440, a
gel, can have a lysis solution as the fluid in which the
polymer is dissolved. In certain such embodiments, the
lysis solution acts to extract nucleic acid from the skin in
contact with the gel substrate 440.

[0231] In some embodiments, the substrate 440 may
be a substrate suitable for electrophoresis, as shown in
FIG. 4C. After withdrawal of the finger 401 from the sub-
strate 440 of FIG. 4A, , an electrical current 444 can be
applied to substrate 440 causing nucleic acid 442, which
is negatively charged to migrate towards the cathode
when substrate 440 is exposed to an electrophoresis ap-
paratus (not shown). The nucleic acid 442 is driven under
the electricfield into substrate 440A, butis also separated
from cellular debris and environmental contaminants that
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can also be collected along with the biological sample.
Separation of substrate 440A from substrate 440B pro-
vides a convenient way to use the nucleic acid for further
genotyping analysis but also can provide a medium for
long term storage or archiving of the nucleic acid sample.
[0232] In certain embodiments, a system as in FIG. 5
can be used for the simultaneous collection of a nucleic
acid sample and aridge and valley signature. The system
of FIG. 5A has an imaging component having a housing
500 containing a substrate 560 for collecting a biological
sample from fingers 501, 502, 503, and 504. Atthe same
time, scanning surface 509 collects the ridge and valley
signature from a finger tip positioned upon surface 506
through which scanning element 509 illuminates and col-
lects the ridge and valley signature. Scanning element
509 is in electronic connection with scanner mechanism
511. Scanner mechanism 511 provides the necessary
electronics to convert the image that scanner 509 obtains
into a digitized electronic form of the ridge and valley
signature. The electronic ridge and valley signature may
be stored locally, or communicated to a remote database
for storage or other processing by scanner mechanism
511 or by other elements in electronic connection with
scanner mechanism 511.

[0233] The substrate 560, as shown in FIG. 5B, can
further have a lysis solution applied to it for extraction of
nucleic acid from the biological sample collected from
the skin of the fingers in contact with substrate 560. After
removal of the finger from the lysis solution, the biological
sample may be retrieved for archiving, testing or mailing
to atesting laboratory. FIG. 5C illustrates a sectional view
of the housing 500, scanning element 509 having a sur-
face 506, and scanner mechanism 511.

[0234] In further embodiments of the present teach-
ings, FIG. 6A illustrates a system having animaging com-
ponent having a housing 600 in which a finger is placed
within the illustrated depression (not numbered) atop a
substrate 608 located proximal to a trough 607 containing
a lysis solution (not numbered), which may be used in
the methods of the invention. In some embodiments, the
trough 607 is above the scanner 609 which can match
the barcode 611 associated with Substrate 608 to the
ridge and valley signature obtained by scanner 609. After
the imaging of the at least one ridge and valley signature,
the finger is removed from the trough containing the lysis
solution substrate. the biological sample which had been
collected in the lysis solution may then be retrieved for
archiving, testing or mailing to a laboratory for testing. In
other embodiments, an aliquot of the lysis solution in
trough 607 is spotted on a paper such as FTA® paper
and dried. A punch (1.2 mm) is taken from the paper and
placed into a lysis solution for extraction of the nucleic
acid and subsequent analysis for nucleic acid markers
such as DNA markers for STRs, Indels, SNPs and com-
binations thereof as well as DNA sequencing methods.
Reagents for analyzing nucleic acids are commercially
available such as the AmpF/STR® Identifier® Direct
PCR Amplification Kit (Applied Biosystems, Foster City,
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CA) and the PowerPlex® 18D System (Promega Corp.
Madison, WI)in conjunction with Prep-n-Go™ Buffer (Ap-
plied Biosystems) following the manufacturer’s instruc-
tions.

[0235] In further embodiments the Prep-n-Go buffer
may be used as the lysis solution in the above illustrations
and further contains an enzyme and/or a surfactant for
extraction of the nucleic acid from the illustrated sub-
strates or gels.

[0236] Infurther embodiments, FIG. 7 illustrates a sys-
tem of the present teachings for simultaneous collection
of a nucleic acid sample and a ridge and valley signature
comprising: a.) an imaging component having a housing,
wherein the housing comprises: i. a recessed area,
wherein the depressed area comprises: 1. a substrate
amenable to electrophoresis, wherein the biological sam-
ple is collected; and 2. a scanning surface positioned
under the substrate, wherein a ridge and valley signature
is captured; and 3. a support for the scanning surface.
In certain embodiments the substrate can have a bar-
code, the scanning surface 703 below substrate 707 il-
luminated the scanning surface 703 to capture the ridge
and valley signature and the substrate 707 is a gel ca-
pable of extracting nucleic acid from the biological sam-
ple collected from finger 701 as the finger is withdrawn
from the substrate. In other embodiments, the substrate
is in communication with an electrophoresis apparatus
(anode and cathode indicated) within housing 700 at a
first edge of the substrate 707 at the anode electrical
connection and a cathode electrical connection with a
second edge of substrate 707, whereby at least one nu-
cleic is migrated to a proximity of the second edge and
away from a proximity of the first edge.

[0237] In various embodiments, the system collects at
least one ridge and valley signature of an individual and
a biological sample comprising nucleic acid simultane-
ously or collects in succession the signature and biolog-
ical sample or, visa versa, the biological sample and the
signature with the at least first imaging system, while re-
quiring the individual to touch an apparatus only once.
[0238] Processor. After collection of the at least one
ridge and valley signature, the signature, in analog or
digital format, can be transmitted to a database having
a plurality of ridge and valley signatures, as well as any
other physical biometric data collected and deemed suit-
able to transmission. In some embodiments, the system
includes a processor configured to transmit the ridge and
valley signature obtained from the individual to at least
one database which retains ridge and valley signatures
of individuals. In some embodiments the database is se-
lected from the group consisting of a forensic, criminal,
identity, child identity, missing persons, immigration, de-
partment of motor vehicles, terrorist, paternity, arrestee,
convict database, access control or any combination
thereof.

[0239] Identifier. In still other embodiments of the
present teachings, the system can further comprise an
identifier for associating identifying information with the
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signature, biological sample, and, optionally a physical
image, including any of a facial image, an iris image, a
retinal image or an ear image of the individual. In some
embodiments, the name of the individual is included in
the identifier. The identifier may aid in correlating various
collected samples and may preclude sample mix-up and
human error as may occur with nonsystematic sample
labeling foridentifying collected data and samples. In var-
ious embodiments, the identifier is alphanumeric, graph-
ical, magnetic, or electromagnetic. In some embodi-
ments, the identifier is a barcode. In various embodi-
ments, the substrate comprises an identifier. In other em-
bodiments, a support comprises an identifier. In yet other
embodiments, both the substrate and the support com-
prise the identifier to aid in correlating the collected sam-
ple and images. If more than one imaging component is
included in the system, the same identifier may be used
on all the collected data and samples of one individual.
[0240] Other components.Inyetotherembodiments,
the system additionally includes amplification, purifica-
tion and separation components which may be used to:
obtain the at least one nucleic acid from the biological
sample; purify the at least one nucleic acid before further
amplification and analysis; amplify the at least one nu-
cleic acid; separate the amplified at least one nucleic
acid; and detect the amplified at least one nucleic acid.
Any or all of these additional components may be used
to identify the individual. The biological sample contain-
ing at least one nucleic acid may be subjected to subse-
quent analysis for nucleic acid markers such as DNA
markers for STRs, Indels, SNPs and combinations there-
of as well as DNA sequencing methods. Reagents for
analyzing nucleic acids are commercially available such
as the AmpFSTR® Ildentifier® Direct PCR Amplification
Kit (Applied Biosystems, Foster City, CA) and the Pow-
erPlex® 18D System (Promega Corp. Madison, WI) in
conjunction with Prep-n-Go™ Buffer (Applied Biosys-
tems) following the manufacturer’s instructions.

[0241] Kits. The invention also provides for kits. A kit
may contain one or more substrate of any of the various
substrates described herein, where the substrate may or
may not include a support. The kit may include storage
enclosures for the substrate containing the biological
sample and/or the atleast one nucleic acid, and may also
contain directions for archiving. The kit may also contain
a lysis solution for extraction of the at least one nucleic
acid. The kit may contain one or more protease for ex-
traction of the at least one nucleic acid from the biological
sample collected from the skin of the individual. The kit
may contain other reagents for reactions such as PCR
amplification reactions or analyses such as STR, SNP
or Indel analyses. The kit may further include mailing
enclosures for the substrate containing the biological
sample or at least one nucleic acid. In some embodi-
ments, the kit may include instructions for use, storage,
processing and for relaying the image of the at least one
ridge and valley signature to a database.

[0242] Methods. The invention provides for methods
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of collecting a biological sample comprising at least one
nucleic acid sample and at least one ridge and valley
signature. In some embodiments, the methods include
identifying the individual. In various embodiments, the
method for collection of a biological sample comprising
at least one nucleic acid and at least one ridge and valley
signature of an individual includes providing at least a
firstimaging component. The atleastimaging component
is configured to provide an energy wave and comprises
a scanning surface configured to permit the energy wave
to penetrate the scanning surface. The method includes
providing a substrate configured to collect the biological
sample from an appendage of the individual. The method
includes the steps of positioning an appendage of the
individual on the scanning surface and in contact with
the substrate; collecting the at least one ridge and valley
signature from the appendage imaged by the energy
wave; and withdrawing the appendage from the scanning
surface while exerting pressure on the substrate, thereby
collecting the biological sample. The appendage may be
a finger, toe, palm of a hand or sole of a foot.

[0243] In some embodiments the method may also in-
clude the step of transmitting the at least one ridge and
valley signature of the individual to at least one database
containing ridge and valley signatures, which may be a
forensic, criminal, identity, child identity, missing per-
sons, immigration, department of motor vehicles, terror-
ist, paternity, arrestee, convict database, access control
database or any combination thereof.

[0244] The method may further include the step of pro-
viding an identifier to associate the biological sample of
the individual with the at least one ridge and valley sig-
nature of the individual, wherein the identifier is alpha-
numeric, graphical, magnetic, or electromagnetic. In
some embodiments, the identifier is a barcode.

[0245] The method may further include comprising the
step of subjecting the biological sample to at least one
of a polymerase chain reaction, a DNA sequencing re-
action, STR analysis, SNP analysis, or Indel analysis. In
some embodiments, this method may identify an individ-
ual.

[0246] The method may also include the step of archiv-
ing the substrate containing the biological sample. In
some embodiments, the substrate containing the biolog-
ical sample or the at least one nucleic acid may be sent
to another facility for archiving or for processing. In any
of the methods, the at least firstimaging component may
be an optical scanner or a capacitance scanner.

[0247] In some embodiments, the optical scanner
comprises a LED, laser diode, incandescent light source,
or a multispectral imager. The at least first imaging com-
ponent may alternatively a camera, an active pixel imag-
er, a CMOS imager, an imager that images in multiple
wavelengths, a CCD camera, a photo detector array, and
aTFT imager. The atleast one ridge and valley signature
may be collected electronically. The scanning surface of
the at least firstimaging component may be formed from
a material selected from a plastic, a polyolefin, a polysty-
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rene, a metal, a metal alloy, a glass, a silicon or combi-
nations thereof. In some embodiments, the material of
the scanning surface is transparent or translucent.
[0248] In various embodiments, the substrate may fur-
ther include a support. In some embodiments, the sup-
port is formed from a material selected from a polymer,
a metal, a metal alloy, a glass, a silicon material or a
combination thereof. The support may be transparent or
translucent.

[0249] In some embodiments of the method, the sub-
strate includes a paper material selected from What-
man® paper, including W-903 paper, FTA™ paper,
FTA™ Elute paper, FTA™DMPK paper, Ahlstrom A-226
paper, M-TFN paper, FTA® paper, FP705™ paper, Bode
DNA collection paper, nitrocellulose paper, nylon paper,
cellulose paper, Dacron paper, cotton paper, and poly-
ester papers, and combinations thereof. In some embod-
iments, the paper substrate may further include a lysis
solution. In other embodiments, the paper substrate may
further include microneedles.

[0250] In the methods, the substrate may be a gel. In
some embodiments, the gel substrate may be a starch,
an agarose, an alginate, a carrageenan or a synthetic
polymer gel, or a mixture thereof. In some embodiments,
the gel substrate may further include a lysis solution. In
some embodiments the gel substrate may be configured
to permit electrophoresis. In various embodiments, the
gel substrate may be transparent or translucent. The
method may include the step of electrophoresing the bi-
ological sample on the gel thereby concentrating the at
least one nucleic acid.

[0251] Invarious embodiments of the method, the sub-
strate may be a lysis solution and may be contained in a
support. In some embodiments, the lysis solution may
include proteinase K. In other embodiments, the lysis so-
lution includes an enzyme selected from a serine pro-
tease, a cysteine protease, an acid protease, a methal-
loprotease, an aminopeptidase, a carboxypeptidase, a
pancreatic proteolytic enzyme and a keratinase.

[0252] In various embodiments, at least a portion of
the substrate is positioned over the scanning surface and
is transparent or translucent. In other embodiments, at
least a portion of the support is positioned over the scan-
ning surface and is transparent or translucent. In yet other
embodiments, at least a portion of the substrate is posi-
tioned proximal to the scanning surface. In some other
embodiments, the support is attached to the substrate.
The attached support may be positioned upon the scan-
ning surface and permit imaging and collection of the at
least one ridge and valley signature through the support.
In other embodiments, the support is not attached to the
substrate and is positioned proximal to the scanning sur-
face. When a lysis solution is the substrate and is con-
tained within a support, the support and the lysis solution
may be positioned proximal to the scanning surface. In
some embodiments, the substrate and/or support may
permit four fingers to be positioned within the substrate
and/or support. Alternatively, when the lysis solution sub-
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strate is contained within a support that is transparent or
translucent, at least a portion of the substrate and the
support may be positioned upon the scanning surface.
This arrangement of substrate and support may permit
the imaging and collection of the at least one ridge and
valley signature through the lysis solution substrate and
the support.

[0253] Inotherembodiments ofthe method the method
further includes the step of vibrating the substrate as the
appendage of the individual is withdrawn from the scan-
ning surface while exerting pressure upon the substrate.
[0254] The steps of collecting the biological sample
and collecting the at least one ridge and valley signature
may be performed at the same time or may be performed
sequentially, in any order. The imaging component may
be an optical scanner or a capacitance scanner, wherein
the energy wave is a light wave or an electrical wave.
[0255] Those having ordinary skill in the art will under-
stand that many modifications, alternatives, and equiva-
lents are possible. All such modifications, alternatives,
and equivalents are intended to be encompassed herein.

EXAMPLES

[0256] The following procedures are representative of
procedures that can be employed for the collection, anal-
ysis and archiving/cataloging biological samples and bi-
ometric data from an individual.

Exampile |

[0257] This exampleillustrates the feasibility of captur-
ing DNA from fingertips using a liquid phase. A fingertip
was brought into contact with a liquid and DNA was trans-
ferred from the fingertip to the liquid. The liquid phase
was an aqueous solution or can be another solvent. Al-
ternatively, the liquid phase can contain chemical or bi-
ological reagents that help to extract biological fluids from
the fingertips. The extracted biological fluids can contain
cells or free DNA. The liquid phase used to harvest DNA
from the fingertips can contain reagents that lyse cells,
stabilize DNA, encourage transfer of the DNA from the
fingers to the liquid phase, orinduce the skin on the finger
to release DNA or cells containing DNA.

[0258] Liquid phase collection of DNA from fingertips
was tested using a prototype lot of Prep-n-Go™ buffer
(Life Technologies, Foster City, CA) that was formulated
without sodium azide. Protease K was added to the Prep-
n-Go™ buffer for a final concentration of 1 mg/mL.
[0259] Example 1 A. 500uL of Prep-n-Go™/PK was
pipetted into a 4cm x 4cm polystyrene weigh boat (VWR
p/n 89106-764). A single finger of an individual was
placed in the solution for 10 seconds. Nine individuals
were tested. The resulting finger extraction solution for
each individual was transferred by pipette to a 1.5mL
tube. Each of the samples was heated to 100C for 10
minutes to inactivate the PK.

[0260] The DNA extracted into the Prep-n-Go™/PK
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solution was analyzed with the AmpFISTR® Identfiler
®Direct kit (Life Technologies, Foster City, CA). PCRwas
performed using 4ul of finger extraction solution. Each
sample was then added to a well containing 25uL Ident-
filer® Direct mastermix and thermocycled under the fol-
lowing conditions: 95C/11 m, 27 cycles of (94C/20s,
59C/2m, 72C/1m), 60C/25 min and 4C - hold. After ther-
mal cycling the PCR reactions were mixed with GeneS-
can®500 size standard and deionized formamide and
analyzed using a ABI 3500x! capillary electrophoresis
instrument using the following conditions: Oven: 60C,
Prerun: 15kV, 180s, Injection: 1.2kV, 24s, Run: 15kV,
1210s, Capillary length: 36cm, Separation polymer:
POP4(TM) polymer and Dye set: G5. Complete STR pro-
files were obtained from all samples tested. The 4 uL
extraction solution added directly to the STR reaction
gave excellent peak height with very good intracolor bal-
ance.

[0261] Theresulting STR electropherograms were an-
alyzed using GeneMapper® ID-X software (Applied Bi-
osystems, Foster City, CA). Full STR profiles for all 15
STR markers and the sex determination marker Amelo-
genin were obtained for seven of the nine donors. Partial
profiles were obtained for the remaining two donors. The
STR profiles for two individuals obtaining full profiles are
shown in FIGS. 8A-D and FIGS. 9A-D, deomonstrating
that definitive profiles are produced. FIGS. 8A-D repre-
sent the STR panel for the first individual where FIG. 8A
shows, from left to right the alleles for D8S1179, D21
S11, D78820, and CSF1PO; FIG.8B shows D3S1358,
THO1, D13S317, D16S539, and D2S1338 ; FIG. 8C
shows D19S433, VWA, TPOX, and D18S51; and FIG.
8D shows Amelogenin, D5S818, and FGA. FIGS. 9A-D
represent the STR panel for the second individual where
FIG. 9A shows, from left to right the alleles D8S1179,
D21 S11, D7S820, and CSF1 PO; FIG.9B shows
D3S1358, THO1, D13S317, D16S539, and D2S1338 ;
FIG. 9C shows D19S433, vWA, TPOX,and D18S51; and
FIG. 9D shows Amelogenin, D5S818 and FGA. Peaks
labeled "(LPH)" or "Low Peak Height" represent peaks
lower than a preselected peak height, which may be an
arbitrary number. The results clearly show a definitive
profile, despite the arbitrary labeling.

[0262] Example 1B.200uL of Prep-n-Go™/PK was pi-
petted directly onto the glass platen of an optical finger-
printing device (Lego OEM). A single finger of an individ-
ual was placed in the solution while the fingerprint was
recorded. The resulting finger extraction solution was
transferred by pipette to a 1.5mL tube. The sample was
heated to 100C for 10 minutes to inactivate the PK.
[0263] PCR was performed using 4ul of finger extrac-
tion solution, and performed as in Example 1 A. A full
STR profile was produced with high signal strength, as
shown in FIG. 10A-D. FIGS. 10A-D represent the STR
panel for the second individual where FIG. 10A shows,
from left to right the alleles D8S1179, D21S11, D7S820,
and CSF1PO; FIG.10B shows D3S1358, THO1,
D13S317, D16S539, and D2S1338; FIG. 10C shows
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D19S433, vWA, TPOX, and D18S51; and FIG. 10D
shows Amelogenin, D5S818 , and FGA.

[0264] While displaying some contaminants, the iden-
tity of the individual may be distinctly defined. The finger-
print obtained in this experiment is shown in FIG. 11 and
is of high quality.

Example 2

[0265] The feasibility of capturing DNA and fingerprints
at the same time using a substrate having a support at-
tached to a substrate is demonstrated. The support is a
film and the substrate is filter paper, as shown in FIG.
1B. The film material allows the collection of fingerprint,
while filter paper strip allows the collection of DNA ma-
terial. The size of the film is chosen to accommodate a
fingerprint. The width of the filter paper may be less than
about 3mm to allow DNA material to be concentrated on
the paper strip. The support is positioned upon the scan-
ning surface and the substrate thereby is located proxi-
mally to the substrate. The collection of DNA material is
accomplished by first positioning a finger upon the film
to take a fingerprint, and then the finger is withdrawn with
pressure across the substrate to collect the DNA mate-
rial.

[0266] The collection of DNA material on a DNA-fin-
gerprint device was tested by two individuals using a pro-
totype DNA-fingerprintdevice with film (transparency film
pp2200 from 3M) dimension of about2cm by about2.5cm
and filter paper stripe (Whatman 3030-6189) dimension
of about 2cm by about 3mm.

[0267] For DNA analysis, the filter paper strip was de-
tached from the film. Three 3mm diameter punches were
generated from the substrate strip and was placed di-
rectly into one well of a 96-well PCR plate. 25 uL Amp-
FISTR® NGM SElect™ Express (Life Technologies,
Foster City, CA) PCR reaction mix was added to the wells
containing paper punches. The thermo cycling conditions
are 95C/1m, 29 cycles of (94C/3s, 59C/16sec,
65C/29sec), 60C/5 min and 4C - hold. After thermal cy-
cling 1 uL PCR product from each sample was mixed
with GeneScan®500 size standard and deionized forma-
mide and analyzed using a ABI 3100xI capillary electro-
phoresis instrument using the following conditions: Oven:
60C, Prerun: 15kV, 180s, Injection: 3kV, 10s, Run: 15kV,
1500s, Capillary length: 36cm, Separation polymer:
POP4(TM) polymer and Dye set: G5. The resulting STR
electropherograms were analyzed using GeneMapper®
ID-X software (Applied Biosystems). Full STR profiles for
all 16 STR markers and the sex determination marker
Amelogenin were obtained, as shown in FIGS. 12A-D
and FIGS. 13A-D. FIGS. 12A-D represent the STR panel
for the first individual where FIG. 12A shows, from left to
right the alleles for D10S1248, vWA, D16S539, and
S251338; FIG.12B shows Amelogenin, D8S1179,
D21S11, and D18S51; FIG. 12C shows D22S1045,
D19S432, THO01, and FGA; and FIG. 12D shows
D2S441,D3S1358, DS1656, D12S39, and SE33. FIGS.
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13A-D represent the STR panel for the second individual
where FIG. 13A shows, from left to right the alleles for
D10S1248, vWA, D16S539, and S2S1338; FIG. 13B
shows Amelogenin, D8S1179, D21S11, and D18S51;
FIG. 13C shows D22S1045, D19S432, THO1, and FGA;
and FIG. 13D shows D2S441, D3S1358, DS1656,
D12S39, and SE33.

Claims

1. A system for collection of a biological sample com-
prising atleast one nucleic acid and atleastoneridge
and valley signature of an individual comprising:

a. at least a first imaging component comprising
a scanning surface (509) configured to permit
an energy wave to penetrate the scanning sur-
face (509), wherein the energy wave is config-
ured to image the at least one ridge and valley
signature of an appendage of the individual; and
b. a substrate (560) configured to collect the bi-
ological sample from an appendage of the indi-
vidual wherein the system is characterized in
that the scanning surface (509) and the sub-
strate (560) are configured to permit collecting
the at least one ridge and valley signature of the
appendage while the appendage is positioned
upon the scanning surface (509) and in contact
with the substrate (560) and to permit collecting
the biological sample as the appendage is with-
drawn from the scanning surface (509).

2. The system of claim 1, further comprising a support
for the substrate (560) configured to permit the col-
lection of the at least one ridge and valley signature
through the support; or further comprising a support
for the substrate (560) configured to permit the col-
lection of the at least one ridge and valley signature
through the support wherein the appendage is in di-
rect contact with the support and the substrate (560)
and in operational contact with the scanning surface
(509).

3. The system of any one of claims 1-2, wherein the
material of the scanning surface (509) is transparent
or translucent.

4. Thesystem of any one of claims 2-3, wherein atleast
a portion of the support is positioned over the scan-
ning surface (509) and is transparent or translucent;
or wherein at least a portion of the support is posi-
tioned over the scanning surface (509) and is trans-
parent or translucent and the substrate (560) is po-
sitioned proximal to the scanning surface (509); or
wherein the substrate (560) is positioned proximal
to the scanning surface (509).
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5.

The system of any one of claims 1-4, wherein the
substrate (560) further comprises an identifier (441)
to associate the biological sample of the individual
with the at least one ridge and valley signature of the
individual, wherein the identifier (441) is alphanu-
meric, graphical, magnetic, or electromagnetic; or
wherein the support further comprises an identifier
(441) to associate the biological sample of the indi-
vidual with the at least one ridge and valley signature
of the individual, wherein the identifier (441) is al-
phanumeric, graphical, magnetic, or electromagnet-
ic

A method for collection of a biological sample com-
prising atleast one nucleic acid and at least one ridge
and valley signature of an individual, comprising:

a. providing at least a first imaging component
configured to provide an energy wave and com-
prising a scanning surface (509) configured to
permit the energy wave to penetrate the scan-
ning surface (509);

b. providing a substrate (560) configured to col-
lect the biological sample from an appendage
of the individual; and

c. positioning the appendage of the individual
upon the scanning surface (509) and in contact
with the substrate (560),

wherein the method is characterized by:

d. collecting the at least one ridge and valley
signature from the appendage imaged by the
energy wave; and

e. withdrawing the appendage from the scan-
ning surface (509), thereby collecting the bio-
logical sample.

The method of claim 6, further comprising the step
of transmitting the at least one ridge and valley sig-
nature of the individual to at least one database com-
prising ridge and valley signatures selected from the
group consisting of a forensic, criminal, identity, child
identity, missing persons, immigration, department
of motor vehicles, terrorist, paternity, arrestee, con-
vict database, access control or any combination
thereof; or further comprising the steps of transmit-
ting the at least one ridge and valley signature of the
individual to at least one database comprising ridge
and valley signatures selected from the group con-
sisting of a forensic, criminal, identity, child identity,
missing persons, immigration, department of motor
vehicles, terrorist, paternity, arrestee, convict data-
base, access control or any combination thereof, and
providing an identifier (441)to associate the biologi-
cal sample of the individual with the at least one ridge
and valley signature of the individual, wherein the
identifier (441) is alphanumeric, graphical, magnetic,
or electromagnetic, or further comprising the step of
providing an identifier (441)to associate the biologi-
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cal sample of the individual with the atleast one ridge
and valley signature of the individual, wherein the
identifier (441) is alphanumeric, graphical, magnetic,
or electromagnetic.

The method of any one of claims 6-7, further com-
prising the step of archiving the substrate (560) con-
taining the biological sample.

The method of any one of claims 6-8, wherein the at
least first imaging component is an optical scanner
or a capacitance scanner.

The method of claim 6, wherein the substrate com-
prises a paper material comprising a lysis solution.

The method of claim 10, wherein the support is
formed from a material selected from a plastic, a
polyolefin, a polystyrene, a metal, a metal alloy, a
glass, a silicon or combinations thereof.

The method of any one of claims 6-11, wherein at
least a portion of the substrate (560) is positioned
over the scanning surface (509) and is transparent
or translucent.

The method of any one of claims 6-12, wherein at
least a portion of the support is positioned over the
scanning surface (509) and is transparent or trans-
lucent, or wherein at least a portion of the support is
positioned over the scanning surface (509) and is
transparent or translucent and at least a portion of
the substrate (560) is positioned proximal to the
scanning surface (509); or wherein at least a portion
of the substrate (560) is positioned proximal to the
scanning surface (509).

The method of any one of claims 9-13, wherein the
optical scanner comprises a LED, laser diode, incan-
descent light source, or a multispectral imager.

A system for collection of a biological sample com-
prising a nucleic acid sample and at least one ridge
and valley signature of an individual comprising:

a. at least a first imaging component comprising
a scanning surface (609) configured to permit
an energy wave to penetrate the scanning sur-
face (609), wherein the energy wave is config-
ured to image the at least one ridge and valley
signature of an appendage of the individual;

b. a substrate (608) positioned upon the scan-
ning surface (609); and

c. wherein the system is characterized in that
the substrate (608) is configured to permit the
collection of the at least one ridge and valley
signature of the appendage through the sub-
strate (608) and to permit collection of the bio-
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logical sample as the appendage is withdrawn
from the substrate (608).

The system of claim 15, further comprising a support
for the substrate (608) configured to permit the col-
lection of the at least one ridge and valley signature
through the support and the substrate (608); or fur-
ther comprising a support forthe substrate (608) con-
figured to permit the collection of the at least one
ridge and valley signature through the support and
the substrate (608) wherein the support is formed
from a material selected from a plastic, a polyolefin,
a polystyrene, a metal, a metal alloy, aglass, asilicon
or combinations thereof

The system of any one of claims 15-16, wherein the
substrate (608) is configured to be suitable for elec-
trophoresis or wherein the substrate (608) is select-
ed from a starch, an agarose, an alginate, a carra-
geenan or asynthetic polymer gel, or amixture there-
of; or wherein the substrate (608) is chemically mod-
ified with a chemical functional group selected from
an amino group, a chloromethyl group, a hydroxyl
group, a carboxyl group and a quaternary amino

group..

The system of any one of claims 17, wherein the
chemical functional group modifying the substrate
(608) comprises linkers selected from amino-func-
tionalized linkers, sulfhydryl linkers, homobifunction-
al linkers and heterobifunctional linkers.

The system of any one of claims 17-18 wherein the
substrate (608) is modified chemically to attach, cov-
alently or noncovalently, a reagent, including but not
limited to an enzyme, a binding partner, a surfactant,
an anionic polymer or a zwitterionic species; or
wherein the substrate (608) is modified chemically
to attach, covalently or noncovalently, a reagent, in-
cluding but not limited to an enzyme, a binding part-
ner, a surfactant, an anionic polymer or a zwitterionic
species and wherein the substrate (608) further com-
prises an identifier (441) to associate the biological
sample of the individual with the at least one ridge
and valley signature of the individual, wherein the
identifier (441) is alphanumeric, graphical, magnetic,
or electromagnetic; or wherein the substrate (608)
further comprises an identifier (441) to associate the
biological sample of the individual with the at least
one ridge and valley signature of the individual,
wherein the identifier (441) is alphanumeric, graph-
ical, magnetic, or electromagnetic

The system of any one of claims 16-19 wherein the
support further comprises an identifier (441) to as-
sociate the biological sample of the individual with
the at least one ridge and valley signature of the in-
dividual, wherein the identifier (441) is alphanumeric,
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graphical, magnetic, or electromagnetic.

The system of any one of claims 19-20, wherein the
at least one nucleic acid migrates to a cathode upon
application of an electrical current to the substrate
(608).

The system of any one of claims 17-21, further com-
prising a processor configured to transmit the ridge
and valley signature of the individual to at least one
database comprising ridge and valley signatures se-
lected from the group consisting of a forensic, crim-
inal, identity, child identity, missing persons, immi-
gration, department of motor vehicles, terrorist, pa-
ternity, arrestee, convict database, access control
and any combination thereof.

A kit comprising a substrate (560, 608) of any one
of claims 1-5 or 15-22, and optionally, instructions
for its use.

Patentanspriiche

1.

System zum Erfassen einer biologischen Probe, um-
fassend mindestens eine Nukleinsdure und mindes-
tens eine Ridge-and-Valley-Signatur eines Individu-
ums, umfassend:

a. mindestens eine erste bildgebende Kompo-
nente, umfassend eine Scanoberflache (509),
die gestaltet ist, das Durchdringen einer Ener-
giewelle die Scanoberflaiche (509) zu ermogli-
chen, wobei die Energiewelle gestaltet ist, die
mindestens eine Ridge-and-Valley-Signatur ei-
nes Korperglieds des Individuums abzubilden;
und

b. ein Substrat (560), das gestaltet ist, die bio-
logische Probe von einem Kérperglied des Indi-
viduums zu erfassen, wobei das System da-
durch charakterisiert ist, dass die Scanoberfla-
che (509) und das Substrat (560) gestaltet sind,
um das Erfassen der mindestens einen Ridge-
and-Valley-Signatur des Korperglieds zu er-
moglichen, wahrend das Koérperglied auf der
Scanoberflache (509) und in Kontakt mit dem
Substrat (560) angeordnet ist, und das Erfassen
der biologischen Probe zu ermdglichen, wenn
das Korperglied von der Scanoberflache (509)
abgezogen wird.

System nach Anspruch 1, weiterhin umfassend ei-
nen Trager fir das Substrat (560), der gestaltet ist,
das Erfassen der mindestens einen Ridge-and-Val-
ley-Signatur durch den Trager zu ermdglichen; oder
weiterhin umfassend einen Trager flr das Substrat
(560), der gestaltet ist, das Erfassen der mindestens
einen Ridge-and-Valley-Signatur durch den Trager
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zu ermdglichen, wobei das Kérperglied in direktem
Kontakt mit dem Trager und dem Substrat (560) und
in wirksamem Kontakt mit der Scanoberflache (509)
steht.

System nach einem der Anspriiche 1 bis 2, wobei
das Material der Scanoberflache (509) durchsichtig
oder durchscheinend ist.

System nach einem der Anspriiche 2 bis 3, wobei
mindestens ein Teil des Tragers Uber der Scanober-
flache (509) angeordnet und durchsichtig oder
durchscheinend ist; oder wobei mindestens ein Teil
des Tragers lber der Scanoberflache (509) ange-
ordnet und durchsichtig oder durchscheinend istund
das Substrat (560) in der Nahe der Scanoberflache
(509) angeordnet ist; oder wobei das Substrat (560)
in der Néhe der Scanoberflache (509) angeordnet
ist.

System nach einem der Anspriiche 1 bis 4, wobei
das Substrat (560) weiterhin eine Kennzeichnung
(441) umfasst, um die biologische Probe des Indivi-
duums mit der mindestens eine Ridge-and-Valley-
Signatur des Individuums zu verknipfen, wobei die
Kennzeichnung (441) alphanumerisch, grafisch,
magnetisch oder elektromagnetisch ist; oder wobei
der Trager weiterhin eine Kennzeichnung (441) um-
fasst, um die biologische Probe des Individuums mit
der mindestens einen Ridge-and-Valley-Signatur
des Individuums zu verknipfen, wobei die Kenn-
zeichnung (441) alphanumerisch, grafisch, magne-
tisch oder elektromagnetisch ist.

Verfahren zum Erfassen einer biologischen Probe,
umfassend mindestens eine Nukleinsdure und min-
destens eine Ridge-and-Valley-Signatur eines Indi-
viduums, umfassend:

a. Bereitstellen mindestens einer ersten bildge-
benden Komponente, die gestaltet ist, eine En-
ergiewelle bereitzustellen, und umfassend eine
Scanoberflache (509), die gestaltet ist, um das
Durchdringen der Scanoberflache (509) durch
die Energiewelle zu ermdglichen;

b. Bereitstellen eines Substrats (560), das ge-
staltet ist, die biologische Probe von einem Kor-
perglied des Individuums zu erfassen; und

c. Anordnen des Korperglieds des Individuums
auf der Scanoberflache (509) und in Kontakt mit
dem Substrat (560),

wobei das Verfahren wie folgt gekennzeichnet
ist:

d. Erfassen der mindestens einen Ridge-and-
Valley-Signatur von dem durch die Energiewelle
abgebildeten Kérperglied; und

e. Wegziehen des Kdrperglieds von der Scano-
berflache (509), dadurch Erfassen der biologi-
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Verfahren nach Anspruch 6, weiterhin umfassend
den Schritt, die mindestens eine Ridge-and-Valley-
Signatur des Individuums an mindestens eine Da-
tenbank zu Ubertragen, umfassend Ridge-and-Val-
ley-Signaturen, die aus der Gruppe Forensik, Krimi-
nalistik, ldentitat, Kindsidentitat, vermisste Perso-
nen, Immigration, Abteilung Kraftfahrzeuge, Terro-
risten, Vaterschaft, Haftlinge, Straflingsdatenbank,
Zugangskontrolle oder einer beliebigen Kombinati-
on davon ausgewahlt sind; oder weiterhin umfas-
send die Schritte, die mindestens eine Ridge-and-
Valley-Signatur des Individuums an mindestens eine
Datenbank zu Ubertragen, umfassend Ridge-and-
Valley-Signaturen, die aus der Gruppe ausgewahlt
sind, bestehend aus Forensik, Kriminalistik, |denti-
tat, Kindsidentitat, vermisste Personen, Immigrati-
on, Abteilung Kraftfahrzeuge, Terroristen, Vater-
schaft, Haftlinge, Straflingsdatenbank, Zugangskon-
trolle oder einer beliebigen Kombination davon, und
Bereitstellen einer Kennzeichnung (441), um die bi-
ologische Probe des Individuums mit der mindes-
tens einen Ridge-and-Valley-Signatur des Individu-
ums zu verknupfen, wobei die Kennzeichnung (441)
alphanumerisch, grafisch, magnetisch oder elektro-
magnetisch ist, oder weiterhin umfassend den
Schritt, eine Kennzeichnung (441) bereitzustellen,
um die biologische Probe des Individuums mit der
mindestens einen Ridge-and-Valley-Signatur des
Individuums zu verknilpfen, wobei die Kennzeich-
nung (441) alphanumerisch, grafisch, magnetisch
oder elektromagnetisch ist.

Verfahren nach einem der Anspriiche 6 bis 7, wei-
terhin umfassend den Schritt, das Substrat (560),
das die biologische Probe enthalt, zu archivieren.

Verfahren nach einem der Anspriiche 6 bis 8, wobei
die mindestens erste bildgebende Komponente ein
optischer Scanner oder ein Kapazitatsscanner ist.

Verfahren nach Anspruch 6, wobei das Substrat ein
Papiermaterial, umfassend eine Lyse-L&sung, um-
fasst.

Verfahren nach Anspruch 10, wobei der Trager aus
einen Material gebildetist, das aus einem Kunststoff,
einem Polyolefin, einem Polystyrol, einem Metall, ei-
ner Metall-Legierung, einem Glas, einem Silikon
oder Kombinationen davon ausgewahlt ist.

Verfahren nach einemder Anspriiche 6 bis 11, wobei
mindestens ein Teil des Substrats (560) Uber der
Scanoberflache (509) angeordnet und durchsichtig
oder durchscheinend ist.

Verfahren nach einemder Anspriiche 6 bis 12, wobei
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mindestens ein Teil des Tragers Uber der Scanober-
flache (509) angeordnet und durchsichtig oder
durchscheinend ist, oder wobei mindestens ein Teil
des Tragers lber der Scanoberflache (509) ange-
ordnet und durchsichtig oder durchscheinend istund
mindestens ein Teil des Substrats (560) in der Nahe
der Scanoberflache (509) angeordnetist; oder wobei
mindestens ein Teil des Substrats (560) in der Nahe
der Scanoberflache (509) angeordnet ist.

Verfahren nach einem der Anspriiche 9 bis 13, wobei
der optische Scanner eine LED, Laserdiode, gliihen-
de Lichtquelle oder ein Multispektral-Bildgerat um-
fasst.

System zum Erfassen einer biologischen Probe, um-
fassend eine Nukleinsdureprobe und mindestens ei-
ne Ridge-and-Valley-Signatur eines Individuums,
umfassend:

a. mindestens eine erste bildgebende Kompo-
nente, umfassend eine Scanoberflache (609),
die gestaltet ist, das Durchdringen die Scano-
berflache (609) durch eine Energiewelle zu er-
moglichen, wobei die Energiewelle gestaltet ist,
die mindestens eine Ridge-and-Valley-Signatur
eines Kérperglieds des Individuums abzubilden;
b. ein Substrat (608), das auf der Scanoberfla-
che (609) angeordnet ist; und

c. wobei das System dadurch gekennzeichnet
ist, dass das Substrat (608) gestaltet ist, um
das Erfassen der mindestens einen Ridge-and-
Valley-Signatur des Koérperglieds durch das
Substrat (608) zu ermdglichen, und das Erfas-
sen der biologischen Probe zu ermdglichen,
wenn das Koérperglied von der Scanoberflache
(608) weggezogen wird.

System nach Anspruch 15, weiterhin umfassend ei-
nen Trager fir das Substrat (608), der gestaltet ist,
das Erfassen der mindestens einen Ridge-and-Val-
ley-Signatur durch den Trager und das Substrat
(608) zu ermdglichen; oder weiterhin umfassend ei-
nen Trager fir das Substrat (608), der gestaltet ist,
das Erfassen der mindestens einen Ridge-and-Val-
ley-Signatur durch den Trager und das Substrat
(608) zu ermdglichen, wobei der Trager aus einem
Material gebildet ist, das aus einem Kunststoff, ei-
nem Polyolefin, einem Polystyrol, einem Metall, ei-
ner Metall-Legierung, einem Glas, einem Silikon
oder Kombinationen davon ausgewahlt ist.

System nach einem der Anspriiche 15 bis 16, wobei
das Substrat (608) geeignet fur Elektrophorese ge-
staltet ist, oder wobei das Substrat (608) aus einer
Starke, einer Agarose, einem Alginat, einem Carra-
geenan oder einem synthetischen Polymergel oder
einer Mischung davon ausgewahlt ist; oder wobei
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das Substrat (608) chemisch mit einer chemisch
funktionellen Gruppe modifiziert ist, die aus einer
Aminogruppe, einer Chlormethylgruppe, einer Hy-
droxylgruppe, einer Carboxylgruppe und einer quar-
téren Aminogruppe ausgewahlt ist.

System nach Anspruch 17, wobei die chemisch funk-
tionelle Gruppe, die das Substrat (608) modifiziert,
Linker umfasst, die aus Amino-funktionalisierten Lin-
kern, Sulfhydryl-Linkern, homobifunktionalen Lin-
kern und heterobifunktionalen Linkern ausgewahlt
sind.

System nach einem der Anspriiche 17 bis 18, wobei
das Substrat (608) chemisch modifiziert ist, um an
ein Reagenz, kovalent oder nicht-kovalent, zu bin-
den, umfassend, ohne hierauf beschrankt zu sein,
ein Enzym, einen Bindungspartner, ein Tensid, ein
anionisches Polymer oder eine zwitterionische Sub-
stanz; oder wobei das Substrat (608) chemisch mo-
difiziert ist, um an ein Reagens, kovalent oder nicht-
kovalent, zu binden, umfassend, ohne hierauf be-
schrankt zu sein, ein Enzym, ein Bindungspartner,
ein Tensid, ein anionisches Polymer oder eine zwit-
terionische Substanz, und wobei das Substrat (608)
weiterhin eine Kennzeichnung (441) umfasst, um die
biologische Probe des Individuums mit der mindes-
tens einen Ridge-and-Valley-Signatur des Individu-
ums zu verknupfen, wobei die Kennzeichnung (441)
alphanumerisch, grafisch, magnetisch oder elektro-
magnetisch ist; oder wobei das Substrat (608) wei-
terhin einen Kennzeichnung (441) umfasst, um die
biologische Probe des Individuums mit der mindes-
tens einen Ridge-and-Valley-Signatur des Individu-
ums zu verknupfen, wobei die Kennzeichnung (441)
alphanumerisch, grafisch, magnetisch oder elektro-
magnetisch ist.

System nach einem der Anspriiche 16 bis 19, wobei
der Trager weiterhin eine Kennzeichnung (441) um-
fasst, um die biologische Probe des Individuums mit
der mindestens einen Ridge-and-Valley-Signatur
des Individuums zu verkniipfen, wobei die Kenn-
zeichnung (441) alphanumerisch, grafisch, magne-
tisch oder elektromagnetisch ist.

System nach einem der Anspriiche 19 bis 20, wobei
die mindestens eine Nukleins&ure bei Anlegen eines
elektrischen Stroms an das Substrat in Richtung ei-
ner Kathode (608) wandert.

System nach einem der Anspriiche 17 bis 21, wei-
terhin umfassend einen Prozessor, der gestaltet ist,
die Ridge-and-Valley-Signatur des Individuums an
mindestens eine Datenbank zu ibertragen, umfas-
send Ridge-and-Valley-Signaturen, die aus der
Gruppe ausgewahlt ist, die aus Forensik, Krimina-
listik, ldentitat, Kindsidentitat, vermisste Personen,
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Immigration, Abteilung Kraftfahrzeuge, Terroristen,
Vaterschaft, Haftlinge, Straflingsdatenbank, Zu-
gangskontrolle oder einer beliebigen Kombination
davon ausgewabhlt sind.

Kit, umfassend ein Substrat (560, 608) nach einem
der Anspriiche 1 bis 5 oder 15 bis 22 und optional
Gebrauchsanweisungen.

Revendications

Systéme de prélevementd’un échantillon biologique
comprenant au moins un acide nucléique et au
moins une signature de crétes et de vallées d’'un
individu, comprenant :

a. au moins un premier composant d’imagerie
comportant une surface de balayage (509) con-
figurée pour permettre a une onde d’énergie de
pénétrer dans la surface de balayage (509), I'on-
de d’énergie étant configurée pour réaliser une
image de I'au moins une signature de crétes et
de vallées d’'un appendice de l'individu ; et

b. un substrat (560) configuré pour prélever
I’échantillon biologique d’'un appendice de l'in-
dividu, le systéme étant caractérisé en ce que
la surface de balayage (509) et le substrat (560)
sont configurés pour permettre le prélevement
de I'au moins une signature de crétes et de val-
Iées sur 'appendice alors que I'appendice est
positionné sur la surface de balayage (509) et
en contact avec le substrat (560) et pour per-
mettre le prélévement de I'échantillon biologi-
que lorsque I'appendice est retiré de la surface
de balayage (509).

Systéme selon la revendication 1, comprenant en
outre un support destiné au substrat (560) configuré
pour permettre le prélevement d’au moins une si-
gnature de crétes et de vallées par le biais du
support ; ou comprenant en outre un support destiné
au substrat (560) configuré pour permettre le préle-
vement de I'au moins une signature de crétes et de
vallées par le biais du support, I'appendice étant en
contact direct avec le support et le substrat (560) et
en contact fonctionnel avec la surface de balayage
(509).

Systéme selon I'une quelconque des revendications
1 et 2, dans lequel la matiére de la surface de ba-
layage (509) est transparente ou translucide.

Systéme selon I'une quelconque des revendications
2 et 3, dans lequel au moins une partie du support
est positionnée sur la surface de balayage (509) et
est transparente ou translucide ; ou dans lequel au
moins une partie du support est positionnée sur la
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surface de balayage (509) et est transparente ou
translucide etle substrat (560) est positionné a proxi-
mité de la surface de balayage (509) ; ou dans lequel
le substrat (560) est positionné a proximité de la sur-
face de balayage (509).

Systeme selon I'une quelconque des revendications
1 a 4, dans lequel le substrat (560) comprend en
outre un identifiant (441) servant a associer I'échan-
tillon biologique de I'individu a I'au moins une signa-
ture de crétes et de vallées de I'individu, I'identifiant
(441) étantalphanumérique, graphique, magnétique
ou électromagnétique; ou dans lequel le support
comprend en outre un identifiant (441) servant a as-
socier I'échantillon biologique de lindividu a I'au
moins une signature de crétes et de vallées de I'in-
dividu, l'identifiant (441) étant alphanumérique, gra-
phique, magnétique ou électromagnétique.

Procédé de prélevement d’un échantillon biologique
comprenant au moins un acide nucléique et au
moins une signature de crétes et de vallées d’'un
individu, comprenant :

a. la production d’au moins un premier compo-
sant d’imagerie configuré pour produire une on-
de d’énergie et comprenant une surface de ba-
layage (509) configurée pour permettre a 'onde
d’énergie de pénétrer dans la surface de balaya-
ge (509);

b. la production d’'un substrat (560) configuré
pour prélever I’échantillon biologique sur un ap-
pendice de I'individu ; et

c. le positionnement de I'appendice de l'individu
sur la surface de balayage (509) et en contact
avec le substrat (560),

le procédé étant caractérisé par:

d. le prélevement de 'au moins une signature
de crétes et de vallées sur 'appendice dont une
image a été obtenue par I'onde d’énergie ; et
e.le retrait de I'appendice de la surface de ba-
layage (509), de fagon a prélever I'échantillon
biologique.

Procédé selon la revendication 6, comprenant en
outre I'étape consistant a transmettre ladite au moins
une signature de crétes et de vallées de l'individu a
au moins une base de données comprenant des si-
gnatures de crétes et de vallées sélectionnées dans
le groupe comprenant la médecine légale, la crimi-
nelle, I'identité, I'identité des enfants, les personnes
disparues, I'immigration, le département des véhi-
cules automobiles, le terrorisme, la paternité, les per-
sonnes arrétées, la base de données des personnes
condamneées, le contréle d’acceés ou toute combinai-
son de ceux-ci ; ou comprenant en outre les étapes
consistant a transmettre I'au moins une signature de
crétes et de vallées de l'individu a 'au moins une
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base de données comprenant les signatures de cré-
tes et de vallées sélectionnées dans le groupe com-
prenant la médecine légale, la criminelle, I'identite,
I'identité des enfants, les personnes disparues, I'im-
migration, le département des véhicules automobi-
les, le terrorisme, la paternité, les personnes arré-
tées, la base de données des personnes condam-
nées, le controle d’accés ou toute combinaison de
ceux-ci ; et a produire un identifiant (441) servant a
associer I'échantillon biologique de l'individu a l'au
moins une signature de crétes et de vallées de I'in-
dividu, l'identifiant (44 1) étant alphanumérique, gra-
phique, magnétique ou électromagnétique, ou com-
prenant en outre I'étape consistant a produire un
identifiant (441) servant a associer I'échantillon bio-
logique de I'individu a I'au moins une signature de
crétes et de vallées de lindividu, I'identifiant (441)
étant alphanumérique, graphique, magnétique ou
électromagnétique.

Procédé selon 'une quelconque des revendications
6 et 7, comprenant en outre I'étape consistant a ar-
chiver le substrat (560) contenant I'échantillon bio-
logique.

Procédé selon 'une quelconque des revendications
6 a 8, dans lequel 'au moins un premier composant
d’'imagerie est un scanner optique ou un scanner
capacitif.

Procédé selon la revendication 6, dans lequel le
substrat comprend un matériau papier comprenant
une solution de lyse.

Procédé selon la revendication 10, dans lequel le
supportestformé a partird’'une matiére sélectionnée
parmi une matiére plastique, une polyoléfine, un po-
lystyréne, un métal, un alliage métallique, un verre,
une silicone ou des combinaisons de ceux-ci.

Procédé selon 'une quelconque des revendications
6 a 11, dans lequel au moins une partie du substrat
(560) est positionnée au-dessus de la surface de
balayage (509) et est transparente ou translucide.

Procédé selon 'une quelconque des revendications
6 a 12, dans lequel au moins une partie du support
est positionnée sur la surface de balayage (509) et
est transparente ou translucide, ou dans lequel au
moins une partie du support est positionnée au-des-
sus de la surface de balayage (509) et est transpa-
rente ou translucide et au moins une partie du subs-
trat (560) est positionnée a proximité de la surface
de balayage (509) ; ou dans lequel au moins une
partie du substrat (560) est positionnée a proximité
de la surface de balayage (509).

Procédé selon 'une quelconque des revendications
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9 a 13, dans lequel le scanner optique comprend
une diode électroluminescente, une diode laser, une
source de lumiére a incandescence, ou un imageur
multi-spectral.

Systeme de prélévement d’un échantillon biologique
comprenant un échantillon d’acide nucléique et au
moins une signature de crétes et de vallées d’'un
individu, comprenant :

a. au moins un premier composant d’'imagerie
comportant une surface de balayage (609) con-
figurée pour permettre a une onde d’énergie de
pénétrer dans la surface de balayage (609), I'on-
de d’énergie étant configurée pour réaliser une
image de I'au moins une signature de crétes et
de vallées d’'un appendice de l'individu ; et

b. un substrat (608) positionné sur la surface de
balayage (609); et

c. le systeme étant caractérisé en ce que le
substrat (608) est configuré pour permettre le
prélevement de 'au moins une signature de cré-
tes et de vallées de I'appendice par le biais du
substrat (608) et pour permettre le prélevement
de I'échantillon biologique lorsque I'appendice
est retiré du substrat (608).

Systeme selon la revendication 15, comprenant en
outre un support destiné au substrat (608) configuré
pour permettre le prélevement de I'au moins une si-
gnature de crétes etde vallées par le biais du support
et du substrat (608) ; ou comprenant en outre un
support destiné au substrat (608) configuré pour per-
mettre le prélevement de I'au moins une signature
de crétes et de vallées par le biais du support et du
substrat (608), le support étant formé a partir d’'une
matiere choisie parmi une matiere plastique, une po-
lyoléfine, un polystyréne, un métal, un alliage métal-
lique, un verre, une silicone ou des combinaisons de
Ceux-Ci.

Systeme selon I'une quelconque des revendications
15 a 16, dans lequel le substrat (608) est configuré
pour étre approprié al'électrophorése ou dans lequel
le substrat (608) est sélectionné parmi un amidon,
un agarose, un alginate, un carraghénane ou un gel
de polymere synthétique, ou un mélange de ceux-
ci ; ou dans lequel le substrat (608) est modifié chi-
miquement par un groupe fonctionnel chimique sé-
lectionné parmi un groupe amino, un groupe chloro-
méthyle, un groupe hydroxyle, un groupe carboxyle
et un groupe amino quaternaire.

Systeme selon la revendication 17, dans lequel le
groupe fonctionnel chimique modifiant le substrat
(608) comprend des groupes de liaison sélectionnés
parmi les groupes de liaison amino-fonctionnalisés,
les groupes de liaison sulfhydryle, les groupes de
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liasison homobifonctionnels et les groupes de liaison
hétérobifonctionnels.

Systéme selon I'une quelconque des revendications
17 a 18, dans lequel le substrat (608) est modifié
chimiquement pour fixer, de maniére covalente ou
non covalente, un réactif, comprenant, mais sans s’y
limiter, une enzyme, un partenaire de liaison, un
agent tensioactif, un polymeére anionique ou une es-
péce zwitterionique ; ou dans lequel le substrat (608)
est modifié chimiquement pour fixer, de maniére co-
valente ou non covalente, un réactif, y compris, mais
sans s’y limiter, une enzyme, un partenaire de
liaison, un agent tensioactif, un polymere anionique
ou une espece zwittérionique et dans lequel le subs-
trat (608) comprend en outre un identifiant (441) ser-
vant a associer I'échantillon biologique de I'individu
a I'au moins une signature de crétes et de vallées
de lindividu, l'identifiant (441) étant alphanuméri-
que, graphique, magnétique ou électromagnétique ;
ou dans lequel le substrat (608) comprend en outre
un identifiant (441) servant a associer I’échantillon
biologique de l'individu a I'au moins une signature
de crétes et de vallées de l'individu, I'identifiant (44 1)
étant alphanumérique, graphique, magnétique ou
électromagnétique.

Systéme selon I'une quelconque des revendications
16 a 19, dans lequel le support comprend en outre
un identifiant (441) servant a associer I’échantillon
biologique de l'individu a I'au moins une signature
de crétes et de vallées de l'individu, I'identifiant (44 1)
étant alphanumérique, graphique, magnétique ou
électromagnétique.

Systéme selon I'une quelconque des revendications
19 a 20, dans lequel 'au moins un acide nucléique
migre vers une cathode lorsqu’un courant électrique
est appliqué sur le substrat (608).

Systéme selon I'une quelconque des revendications
17 a 21, comprenant en outre un processeur confi-
guré pour transmettre la signature de créte et vallée
de l'individu a au moins une base de données com-
prenant des signatures de crétes et vallées sélec-
tionnées dans le groupe comprenant la médecine
Iégale, la criminelle, l'identité, I'identité des enfants,
les personnes disparues, I'immigration, le départe-
ment des véhicules automobiles, le terrorisme, la pa-
ternité, les personnes arrétées, la base de données
des personnes condamnées, le contrdle d’accés ou
toute combinaison de ceux-ci.

Kit comprenant un substrat (560, 608) selon 'une
quelconque des revendications 1a 5 ou 15 a 22, et
éventuellement, des instructions pour son utilisation.
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