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(57) Abstract: A method of illumating an item is disclosed. The method includes applying adhesive to the item, interspersing a tagg-

o ant in the adhesive, illuminating the item with an excitation signal, sensing luminescence emitted by the taggant in response to illu -
mination by the excitation signal, and determining the authenticity of the item based on the sensed emitted luminescence. The item

o can include any item benefited by authentication, and can include a postage stamp. A method of customizing an item is disclosed.
This can include the steps of preparing a substrate, applying a security feature to the substrate, printing non-customized information
on the substrate, receiving image information, and printing the image information on the substrate.



METHOD AND SYSTEM FOR ITEM AUTHENTICATION AND CUSTOMIZATION

BACKGROUND

Field of the Development

[0001] This application relates generally to custom systems and methods for

authenticating articles.

Description of the Related Technology

[0002] Counterfeiting articles of many kinds is a serious problem worldwide,

causing great loss of revenues to legitimate businesses and to individuals. Counterfeiters have

produced articles that are very difficult to distinguish from the genuine articles, taking sales

revenues from the producers of genuine articles and impacting legitimate business'

reputations when the counterfeit articles have inferior quality and/or non-existent

manufacturers' support. Similarly, problems and losses occur due to counterfeiting of articles

used for financial transactions or identification, such as postage stamps, banknotes, credit

cards, drivers' licenses, passports, and immigration documents. Even when genuine articles

have been marked with authentication markings such as watermarks, special papers, and

holograms which are difficult to replicate, counterfeiters have managed to produce articles

that appear genuine. The general availability of newer replication technology such as high-

resolution image scanners, laser copiers and printers, and color-accurate color copiers and

printers has enabled counterfeiters to produce more credible counterfeit articles.

[0003] Postage stamps have historically been produced by governing entities.

Their intended purpose is to show that a certain fee has been paid to post a mail piece for

delivery. Very shortly after the innovation of the postage stamp, some people began to

counterfeit stamps and some people began to save and collect stamps.

[0004] These technological developments of replication hardware continue to

progress rapidly, as does the development of computer hardware and software that support

them. Thus it is useful to have additional ways to mark articles for authentication with greater

security. Greater security may be achieved by making authentication markings more difficult

for counterfeiters to detect and interpret, by incorporating greater complexity into the

markings, and by making replication by counterfeiters more difficult. Combining multiple

kinds of marking indicia can further increase the complexity of detection, interpretation, and



replication, thus providing even better security. Considering the security issue from another

point of view, it is not desirable to use the same means that generated the visible appearance

of an article to authenticate it, as the visible appearance is becoming easier to replicate.

[0005] Many methods have been known to authenticate valuable articles. Some

known methods include imprinting a white-light hologram on an item for authentication or

imprinting reflective and diffractive indicia which display distinctive images that are difficult

to counterfeit on an item for authentication. Other known methods include incorporation of

distinctive fibers into the articles, such fibers being detectable by visual observation,

microwave irradiation, or other means.

[0006] Thus, a covert optical feature with ability to be detected via electronic

authentication apparatus and that cannot be reproduced by common visible graphic copying

and printing means can provide improved security is described herein.

[0007] Stamp collecting has likewise affected postal business. Specifically,

stamp collecting encouraged stamp issuing entities to produce stamps which not only

function as a proof of payment device, but which are also topically and/or aesthetically

appealing. Traditionally subjects of broad appeal such as landmarks, indigenous plants and

animals, and nationally known public figures have been featured on postage stamps. In the

21st century, with the advent of new technology, the capability exists to economically

produce small quantities of postage stamps which appeal to a narrower audience. This has

sparked the emergence of "personalized postage stamps."

[0008] Personalized postage is currently available in the United States and other

countries. Private companies have contract agreements with the USPS to create postage

stamps using customer submitted images and text. However, these stamps require a large

portion of the face of the stamp be utilized for scrambled indicia to ensure compatibility with

USPS automation equipment. These large indicia reduce the available image size, and

detract from the overall aesthetic appeal. Some postal agencies in other countries produce

personalized postage stamps, but their design utilizes a perforation between the actual valid

postage and the personalized segment of the stamp. If the two parts are separated on the

perforation, the personalized design is simply a sticker with no postage value.

SUMMARY

[0009] Some embodiments relate to a method of authenticating an item. In some

embodiments, the method of authenticating an item can include, for example, applying an

adhesive to the item, interspersing a taggant in the adhesive, which taggant can emit



luminescence in response to an excitation signal, illuminating the item with the excitation

signal, sensing the emitted luminescence from the taggant, and determining the authenticity

of the item based on the sensed emitted luminescence.

[0010] In some aspects of the method of authenticating an item, the excitation

signal can be electromagnetic energy which can be energy within a predetermined spectrum.

In some aspects, the electromagnetic energy can be IR and/or UV.

[0011] In some aspects of the method of authenticating an item, the emitted

luminescence can be electromagnetic energy which can be energy within a predetermined

spectrum. In some aspects, the emitted luminescence can be IR and/or UV. In some aspects

of the method of authenticating the item, both the excitation signal and the emitted

luminescence are IR.

[0012] Some embodiments relate to a method of authenticating an item through a

substrate. In some embodiments, the method of authenticating an item through a substrate

can include, for example, applying a taggant to the item, which taggant can, for example,

emit luminescence in response to illumination by an excitation signal, illuminating a substrate

with an excitation signal. In some embodiments, the properties of the excitation signal allow

the excitation signal to pass through the substrate to excite luminescence by the taggant. In

some embodiments, the method of authenticating an item through a substrate can include

sensing emitted luminescence and determining the authenticity of the item based on the

sensed luminescence. In some embodiments, the properties of the emitted luminescence

allow the emitted luminescence to pass through the substrate to be sensed.

[0013] In some aspects of the method of authenticating an item through a

substrate, the relative transparency of the substrate is determined across a portion of the

electromagnetic spectrum. In some aspects of the method of authenticating an item through a

substrate, the taggant is excited by the excitation signal having a wavelength corresponding to

high relative transparency of the substrate, and/or the taggant emits luminescence having a

wavelength corresponding to a high relative transparency of the substrate in response to

illumination by the excitation signal.

[0014] In some aspects of the method of authenticating an item through a

substrate, the excitation signal can be electromagnetic energy which can be energy within a

predetermined spectrum. In some aspects of the method of authenticating an item through a

substrate, the excitation signal can be IR and/or UV.

[0015] In some aspects of the method of authenticating an item through a

substrate, the emitted luminescence can be electromagnetic energy which can be energy



within a predetermined spectrum. In some aspects of the method of authenticating an item

through a substrate, the emitted luminescence can be IR and/or UV. In some aspects of the

method of authenticating an item through a substrate, both the excitation signal and the

emitted luminescence can be IR.

[0016] Some embodiments relate to a method of creating customized postage

stamps. In some embodiments, the postage stamps can include a substrate, adhesive and a

printing, and the method can include preparing the substrate, applying a security feature to

the postage stamps, printing non-customized information onto the substrate, which non-

customized information can include an indication of stamp value and a stamp characteristic,

receiving image information, and printing the image information onto the substrate.

[0017] In some aspects of the method of creating customized postage stamps,

preparing the substrate includes receiving a sheet of stamp paper, applying an adhesive to the

substrate, and/or dividing the substrate into postage stamp sized pieces. In some aspects of

the method of creating customized postage stamps, the substrate is divided into postage stamp

sized pieces via perforations.

[0018] In some aspects of the method of creating customized postage stamps,

applying the security feature comprises printing a security feature onto the substrate,

integrating a feature into the substrate, and/or adding a taggant to the substrate.

[0019] In some aspects, the method of creating customized postage stamps can

further include determining if the received image information meets image information

requirements, and/or resizing the image information to fit on a customized postage stamp. In

some aspects of the method of creating customized postage stamps the printing of the non-

customized information and the printing of the image information are simultaneous or the

printing of the non-customized information and the printing of the image information are

temporally spaced.

[0020] Some embodiments relate to a system for authenticating an item. In some

embodiments the system can include, for example, a label or identifier that can include a

substrate, adhesive applied to a portion of the substrate, and a taggant interspersed in the

adhesive. In some embodiments, the system can include a detector that can include an

illuminator that emits a signal that excites the taggant to luminesce, and a sensor that detects

luminescence emitted by the taggant.

[0021] In some aspects of the system, the item can further include a printing. In

some aspects of the system, the substrate is substantially planar and comprises a first side

parallel to a second side. In some aspects of the system, the adhesive is, for example, applied



to the first side of the substrate, and/or the printing is, for example, applied to the second side

of the substrate. In some aspects of the system, the adhesive affixes the item to an object.

[0022] In some aspects of the system, the signal emitted by the illuminator passes

through the substrate before it excites the taggant to luminesce, and/or the luminescence

emitted by the taggant passes through the substrate before it is detected by the sensor.

[0023] Some embodiments relate to a method of authenticating an item. In some

embodiments, the method can include, for example, illuminating the item with the excitation

signal. In some embodiments, the item can include an adhesive with an interspersed taggant

that emits luminescence in response to an excitation signal. In some embodiments, the

method further includes, sensing the emitted luminescence from the taggant and determining

the authenticity of the item based on the sensed emitted luminescence.

[0024] Some embodiments relate to a method of authenticating an item through a

substrate. In some embodiments, the method includes illuminating a substrate with an

excitation signal. The substrate can include, for example, a taggant that emits luminescence

in response to illumination by an excitation signal. In some embodiments of the method, the

excitation signal passes through the substrate to excite luminescence by the taggant. In some

embodiments, the method further includes, sensing emitted luminescence, which

luminescence can pass through the substrate to be sensed. In some embodiments, the method

further includes determining the authenticity of the item based on the sensed luminescence.

[0025] The foregoing is a summary and thus contains, by necessity,

simplifications, generalization, and omissions of detail; consequently, those skilled in the art

will appreciate that the summary is illustrative only and is not intended to be in any way

limiting. Other aspects, features, and advantages of the devices and/or processes and/or other

subject matter described herein will become apparent in the teachings set forth herein. The

summary is provided to introduce a selection of concepts in a simplified form that are further

described below in the Detailed Description. This summary is not intended to identify key

features or essential features of the claimed subject matter, nor is it intended to be used as an

aid in determining the scope of the claimed subject matter.

DESCRIPTION OF THE DRAWINGS

[0026] Figure 1A illustrates one embodiment of a basic mechanism of an item

validation system, showing the pathway of an excitation light as it travels through the print

and the substrate to the luminescent additive eliciting the luminescent response that radiates

back through the substrate.



[0027] Figure IB illustrates one embodiment of an item validation system having

more than one type of taggant.

[0028] Figure 1C illustrates one embodiment of an item validation system having

specific adhesive areas with taggants.

[0029] Figure ID illustrates an embodiment of an item validation system having

embedded portions in a substrate which block a signal emitted from the taggant.

[0030] Figure 2 illustrates an embodiment of a detector for use in item validation.

[0031] Figure 3 shows one embodiment of an authentication system comprising a

detector and an object.

[0032] Figure 4 is a flow-chart illustrating an embodiment of a process for

authenticating an item via luminescent taggants.

[0033] Figure 5 shows variation in the transparency of a substrate for light of

different wavelengths.

[0034] Figure 6 shows the optical pigment BL24 emitting luminescence in a

series of narrow spectral peaks around 800 nm while subjected to excitation at 950 nm.

[0035] Figure 7 illustrates one embodiment of a label having a first and a second

information area.

[0036] Figure 8 is a flow-chart illustrating an embodiment of a process of making

a label.

[0037] Figure 9 is a flow-chart illustrating an embodiment of a process of

performing the primary printing.

[0038] Figure 10 is a flow-chart illustrating an embodiment of a process of

receiving the image information and performing the secondary printing.

[0039] Various features illustrated in the drawings may not be drawn to scale.

Accordingly, the dimensions of the various features may be arbitrarily expanded or reduced

for clarity. In addition, some of the drawings may not depict all of the components of a given

system, method or device. Finally, like reference numerals may be used to denote like

features throughout the specification and figures.

DETAILED DESCRIPTION

[0040] The features, aspects and advantages of the present development will now

be described with reference to the drawings of several embodiments which are intended to be



within the scope of the embodiments herein disclosed. These and other embodiments will

become readily apparent to those skilled in the art from the following detailed description of

the embodiments having reference to the attached figures, the development not being limited

to any particular embodiment(s) herein disclosed.

[0041] The system described herein provides an improved authentication system

that stimulates, detects and recognizes a response from an indicator in an item to be validated

or authenticated. In some embodiments, the system described herein provides an improved

authentication system that stimulates, detects, and recognizes infrared ("IR") response from

an indicator in an item to be validated or authenticated. In some embodiments, the system

described herein provides an improved authentication system that stimulates, detects, and

recognizes IR response from a luminescent adhesive incorporated into the item that is to be

validated or authenticated. This IR response can be, in some embodiments, stimulated,

detected, and recognized through the substrate of an item to be validated or authenticated.

[0042] In one embodiment, the system combines the use of compounds that

produce luminescence when being subjected to illumination in a designated spectrum with

detectors that are capable of detecting the luminescent response and then analyze the

response's optical signature. In some embodiments, the compounds can luminesce in a

designated portion of the electromagnetic spectrum in response to illumination with infrared,

visible, or ultraviolet. In some embodiments, the luminescence of the compounds can be in

the same spectral regions as the illumination, and in some embodiments, the luminescence of

the compounds can be in different spectral regions than the illumination. In one specific

embodiment, the compounds are illuminated with IR and likewise luminesce in IR.

[0043] The system can comprise two components: 1) a unique optical taggant

material embedded into one or several components of the item to be authenticated, and 2) a

corresponding detector to authenticate the presence of the embedded taggant.

[0044] Generally, a system and label are described herein whereby a taggant is

introduced into an adhesive or backing of a label. The label may be a postal stamp, tax stamp

, product label or other substrate with adhesive which is used to impart a level of security or

impart some information. In one embodiment, the item to be authenticated utilizes taggant in

the adhesive. In another embodiment, the item to be authenticated utilizes taggant in the

paper, ink, or other portion of the item. Advantageously, use of such a system can impart

information to identify an item. Further, use of such a system can conceal the security

features to inhibit replication of the security features. The detector may emit a signal,

wavelength, or spectrum which will interact with the taggant. The detector signal may be



referred to as an interrogation wavelength. Upon interaction with the interrogation signal, the

taggant may respond by emitting a wavelength, signal, or spectrum, which may be referred to

as the response wavelength. These concepts will be explained in more detail below.

[0045] Figure 1 depicts one embodiment of some aspects of an authentication

system 100. Figure 1 depicts a label 150 comprising an adhesive 200, a substrate 180, and

printed material 190 on the outward facing surface of the substrate 180. As depicted in

Figure 1, the label 150 is adhered to an object 170 by the adhesive 200. As further depicted

in Figure 1, the label 150 comprises a taggant 300 interspersed in the adhesive 200 of the

label 150. The discussion herein is directed toward a label adhered to an object. The label is

an exemplary embodiment used for convenience. A person of skill in the art would

understand that the article being adhered to an object may be a postage stamp, a sticker, a

poster, or any other desired article. A skilled artisan will also understand that to effectuate

the authentication system or process the label need not necessarily be adhered to a specific

object, or any object. In some exemplary embodiments, the label 150 is a postage stamp, and

the object 170 is an envelope or other mail article, but the label 150 and the object 170 are not

limited thereto.

[0046] In some embodiments, the label 150 can comprise a variety of shapes and

sizes and can be made of a variety of materials. In some embodiments, the label 150 can

comprise paper, cloth, wood, metal, manmade, or natural materials. In some embodiments,

the label 150 can comprise an object of a type that is frequently counterfeited or on which

frequent counterfeiting attempts are made. In some embodiments, the label 150 can comprise

any object for which authentication is desirable. In some embodiments, the label 150 can

comprise an object whose representative value is higher than its inherent value; the label 150

can comprise an object having more value than the sum of its material costs and

manufacturing costs. Such objects can include, for example, money, checks, postage, tickets,

including airplane tickets, movie tickets, concert tickets, lift tickets, vouchers, or any other

similar object. In another embodiment, the label 150 can comprise a protective marking on

product packaging, tax stamps, pharmaceutical labels, or apparel and shoe labels. In another

embodiment, the label 150 can comprise an identification document such as a passport or

immigration document, or any other similar document.

[0047] The substrate 180 can comprise a variety of shapes and sizes and can be

made of a variety of materials. In some embodiments, the substrate 180 can comprise paper,

cloth, wood, metal, manmade, or natural materials. The substrate 180 can comprise any

material configured to receive indicia of the label 150. In some embodiments, these indicia



of the item can be printed, pressed, embossed, applied, dyed, or otherwise placed on or

incorporated into the substrate 180. In one specific embodiment, the substrate 180 can

comprise a piece of paper cut or delineated with, for example, perforations for use as a stamp.

[0048] The adhesive 200 can comprise a variety of adhesive materials. In some

embodiments, the adhesive 200 can comprise a natural or a manmade adhesive. In some

embodiments the adhesive 200 can be applied to all or portions of the substrate 180. In one

embodiment, and as depicted in Figure 1, the adhesive 200 covers one side of substrate 180.

In one embodiments, the adhesive 200 can comprise the adhesive material on the back of a

stamp.

Taggants

[0049] In some embodiments, the taggant 300 can comprise a luminescent

material, which can be configured to luminesce in response to illumination by an excitation

signal. In some embodiments, this excitation signal can be created by a detector device. The

excitation signal can illuminate the taggant 300 and excite the luminescent material. The

luminescent material, now excited by the excitation signal, luminesces, which luminescence

can be detectable by the detector to identify the label 150. In some embodiments, the

luminescent material can be configured to luminesce for the duration of its illumination by

the excitation signal. In some embodiments, the detector can positively identify the label 150

if the detector detects luminescence or luminescence of a specific wavelength in response to

illumination by the excitation signal.

[0050] In some embodiments, the taggant 300 may be a phosphorescent taggant.

The optical properties may vary for the taggant. For increased security the taggant is

preferably phased, meaning the interrogation wavelength is different from the response

wavelength. In fluorescent taggants the interrogation wavelength can be higher than the

response or fluorescent wavelength. The taggant can be tailored for shift of wavelength

between the interrogation wavelength and response wavelength and the response timing or

delay of response. Alternatively, the taggant may use a dual phase shift. Meaning the taggant

has the ability to have one interrogation wavelength with a shift to X wavelength and another

interrogation wavelength with a shift to Y wavelength for response. In this way a broad

spectrum interrogation may be used but only one of the shifted wavelengths is scanned for

response.

[0051] In some embodiments, one or more taggants 300 may be chosen so that the

response wavelength matches the interrogation wavelength. In some embodiments, the



difference or mismatch between the interrogation and the response wavelength may be used

to identify a genuine article or label.

[0052] In some embodiments, one or more taggants 300 may be selected based on

the intensity or strength of the response wavelength. The strength or intensity of the response

wavelength maybe used to authenticate or verify genuine articles or labels. For example, a

taggant 300 which emits a high or strong response wavelength may be chosen to provide a

first response wavelength in combination with a taggant 300 which emits a weaker second

response wavelength, which masks the detection band wavelength.

[0053] In some embodiments, the luminescent material may be configured to

continue to luminesce for some duration of time after it has been illuminated by the excitation

signal. The duration of time that the luminescent material luminesces, and the change of

intensity of the luminescence over time can be characterized by luminescent decay. In some

embodiments, the taggant 300 can comprise a luminescent material having known

luminescent decay. In such embodiments, the luminescent decay of the luminescent material

can be detected by the detector in response to an excitation signal of known intensity and

duration and can be used to identify the label 150.

[0054] The taggants 300 can comprise a variety of features, sizes, and materials.

In one embodiment, the taggants 300 can comprise particles. These particles may have a

dimension of approximately, 0.0001 mm, 0.0005 mm, 0.001 mm, 0.005 mm, 0.01 mm, 0.05

mm, 0.1 mm, 0.5 mm, 1 mm, 10 mm, 25 mm, or any other desired size. In some

embodiments the taggants 300 can comprise a variety materials, including, for example,

natural or manmade materials. In some embodiments, the taggants 300 can comprise

ceramics, and can specifically comprise inorganic optical ceramics. In some embodiments,

the taggants 300 can be configured to be environmentally stable, which can include, for

example, thermal stability, chemical stability, or stability with regards to any other desired

environmental factors such as, for example, humidity or pressure. In some embodiments,

more than one type of taggant 300 may be used at a time. For example, the label 150 may

comprise both an optical ceramic and an IR illuminated taggant, or one taggant 300 with a

response wavelength in the visible spectrum and a second taggant 300 having a response

wavelength in the IR spectrum. These combinations are exemplary only, and are not

intended to limit the scope of this application.

[0055] In some embodiments, the taggant 300 may be an optical taggant. A

preferred taggant 300 is one that is stable in the adhesive. In some embodiments, a taggant

300 that deteriorates over a known time may be advantageous. In some embodiments, the



taggant 300 may produce a response wavelength having an upshift or a downshift from the

interrogation wavelength, and may have an interrogation wavelength or response wavelength

in the UV, visible or IR spectrums. In a high volume application such as with conveyor belts

the interrogation wavelength is preferably in the IR or UV spectrum, whereas high intensity

visible light may damage the rubber or other organic components of a conveyor system.

[0056] Taggant 300 may be a variety of materials, such as organic dyes, pigments,

metallic oxides, inorganic ceramics, or the like. In some embodiments, the taggant 300 may

be quantum dots or the like which may be tuned to varying frequencies. In one embodiment,

the taggant 300 is a metallic oxide which tends to be stable for long periods and is easily

handled. Rare earth oxides like lanthanum oxide and the like may have desirable

characteristics. Other metal oxides which are tunable to various frequencies may be

employed and may be advantageously used due to the tunability and ability to add choices to

the strata and inks.

[0057] Advantageously, the use of environmentally stable taggants 300 can allow

the use of the taggants in difficult environments, and can increase manufacturing flexibility

relating to the time of application of the taggants 300 in the manufacturing process, the

location of the taggants 300 in a manufactured item, and finishing process performed after the

application of the taggants 300. Specifically, and in contrast to dyes or other identification

techniques currently used, the use of environmentally stable taggants 300 expands

applicability of taggants 300. Further, due to the physical features and attributes of the

taggants 300, the taggants 300 are very difficult to isolate, and are thus very difficult to

reverse engineer. This provides an additional layer of security as it further complicates the

process of creating counterfeit taggants 300.

[0058] In one specific embodiment, taggants 300 comprising inorganic optical

ceramics can be configured to operate in a specific region of the light spectrum, such as, for

example, the IR region, the visible light region, or the UV region. In some embodiments, the

taggants 300 operate in non-visible portions of the light spectrum. A human eye may be used

a as a detector in some applications where the response wavelength of the taggant 300 is in

the visible spectrum. For example, the taggant 300 may glow in a desired color in the visible

spectrum when interrogated with IR, visible or UV light, thus showing a user the label or

strata within the label 150 are genuine. A detector would be needed in the case of response

wavelengths outside the visible spectrum.

[0059] In some embodiments, the taggants 300 can be uniquely identifiable, to

determine information such as manufacturing batch, approximate time of manufacture, or



other information. In addition to the covert luminescence level of security, they carry a

forensic (laboratory) level. In other embodiments, other taggants or fluorescents are used.

[0060] In some embodiments, the taggants 300 can comprise materials, sizes, and

luminescent materials that are safe for use in a variety of applications. In some embodiments,

the taggants 300 can be safe for use in food packaging and toys. In some embodiments, the

taggants 300 can be configured for passing health and safety tests such as, for example, the

EN71-3 and TPCH tests.

[0061] In some embodiments, the taggants 300 can be configured to be visible or

invisible to the human eye. In some embodiments, the taggants 300 can comprise dimensions

and materials that prevent detection by the human eye. In some embodiments, the taggants

300 can be located on or in the adhesive 200 to prevent detection by the human eye. Thus, in

one embodiment, and as depicted in Figure 1A, the taggants 300 can comprise an integral

portion of the label 150, and can thereby be invisible to the human eye. Advantageously,

taggants 300 having properties or placements which prevent detection by the human eye can

further decrease the likelihood of duplication. Thus, in some embodiments, the taggants 300

can be difficult to duplicate and hard to detect because they are out of the line of sight and are

invisible to the naked eye, UV insensitive, and hard to separate from the adhesive 200. The

taggant 300 possesses a secure technology in that it is stable thermally and chemically and it

has an immeasurable lifetime. In one embodiment, the ceramic is a non-reactive ceramic,

withstanding temperatures up to 1000°C. The taggant is lightfast, non-hazardous and is easily

integrated into the adhesive coating process.

[0062] In some embodiments, the taggant 300 may be used to incorporate

informational or other types of security. The shape of an image of the taggant 300 may be

screen printed or applied via a number of techniques such as ink-jet printing or the like. The

applied taggant 300 can be in many different shapes and sizes, for example, the taggant 300

may be shaped as a logo of a company, an image, a number, name of buyer or seller, or

barcodes of various types, applied using a variety of techniques described herein. One label

may have several of these at the same time and each may be in a different taggant or the same

taggant.

[0063] When using an informational image such as a name or the like it may be

preferable for the image to be visible to the human eye. Thus the response wavelength of the

taggant should be in the visible spectrum although the interrogation wavelength need not be.

For information or machine readable images it may be preferable but not necessary to have

the response wavelength in the non-visible spectrum like IR. These information images may



be scanned by a device which is sensitive to the response wavelength or imaged with a

scanner or camera (e.g., IR camera, visible light camera, SLR camera, etc.) for further

processing to obtain the image and information. A camera can take a picture of the response

and then enhance the image whereby the enhanced image is processed to obtain the barcode

and information therefrom.

[0064] The label or strata within the label 150 may be mass produced by these

processes. In some embodiments, the taggant 300 or a substance containing the taggant 300

may be printed onto the back of a sheet or paper, which is then covered with adhesive to

combine the taggant with the adhesive, or may be printed onto a label backing onto which an

adhesive label is placed. In some embodiments, the taggant 300 or substance containing the

taggant 300 may be printed onto a surface of the object to be covered by the label, and then

covered by adhesive. In some embodiments, where the taggant is applied to the label

backing, the label is then at a later time the label is removed from the backing and placed on

the object. Even though originally printed on the backing, the taggant 300 is combined with

the adhesive and carried off with the label and adhesive when the label is applied to the

object. In mass production the image or information may remain the same or change with

each label or both. These methods may be performed either generally or locally, and may

impart an image to the label or the object onto which the label will be placed. For example

the logo of the manufacturer may be the same with each label but the barcode or serial

number may change for each label. Either of these images may use the same taggant or

different taggant.

[0065] The label 150, which may be a label or several strata may be chosen

depending on the interrogation and response wavelengths. Specifically, the substrate 180

and/or the printed material 190 may be chosen such that the interrogation wavelength can

reach the taggant 300 in order to induce a response wavelength. Similarly, the label 150,

including the substrate 180 and the printed material 190 may be chosen such that the response

wavelength can penetrate the substrate 180 and the printed material 190 and be detected by

the detector. The ability of the label 150, including the substrate 180 and the printed material

190, may be referred to as the transmissivity. A high transmissivity of both the response and

interrogation wavelengths may be used. In some embodiments, a transmissivity as low as

10% is possible. Choosing the label material may mean that a detector with high sensitivity is

needed if the transmissivities are low or a high intensity interrogation signal may be used.

These factors may be combined and varied depending on the application. The printing or ink

used on a label is also chosen based upon the wavelengths and system requirements.



[0066] The substrate 180 can be chosen for its optical properties in regard to the

taggant 300 used or taggants used. If a high transmissivity is needed at a certain wavelength

then the label 150 or substrate 180 may be matched to that wavelength. Likewise, the taggant

300 may be chosen to allow transmission of interrogation and response wavelengths

accordingly. In this way the transmission and reflectance are used to accomplish the goal

desired.

[0067] Figure IB depicts an item validation system having more than one taggant.

For example, the adhesive 200 comprises a first taggant 310 and a second taggant 320. In

some embodiments, the first taggant 310 and the second taggant 320 are dispersed in the

adhesive 200 as desired, to create a response wavelength that shows a particular wavelength,

an image, a barcode, or other image as described elsewhere herein. As described elsewhere

herein, the first taggant 310 and the second taggant 320 may have differing response

wavelengths. In some embodiments, the adhesive 200 comprises a second adhesive area 210.

In some embodiments, the second adhesive area 210 comprises a second adhesive or a

stronger or different type of adhesive and the second adhesive area 210 comprises the second

taggant 320. Thus, a desired pattern or image may be created by the positioning of the

second adhesive 210 area having the second taggant 320 on the substrate 180 or the object

170. The type of the second adhesive may be chosen according to the desired signal or image

generated by the response wavelength and/or the type of the second taggant 320.

[0068] Figure 1C depicts an embodiment where the adhesive 200 does not

comprise a taggant 300. The adhesive areas 210 are adhered to the substrate 180 and/or the

object 170, and may comprise the taggant 300. In some embodiments, the only portion of the

label 150 which comprises the taggant 300 is the adhesive areas 210. In some embodiments,

the adhesive areas 210 may be disposed only on the substrate 180 of the object 170. The

adhesive areas comprising the taggant 300 may be organized or adhered to the substrate 180

to create a desired image, such as a barcode, alphanumeric characters, or any other desired

image.

[0069] Figure ID depicts an embodiment of an item validation system where the

taggant 300 acts as a backlight for a security feature, such as a predetermined image. In some

embodiments, the label 150 has varying optical properties to impart an image or desired

shape or information. To illustrate, the substrate 180 may comprise embedded portions 185.

The embedded portions may comprise a material that is opaque to the response wavelength of

the taggant 300, or that has a different transmissivity of the response wavelength of the

taggant 300. As the interrogation wavelength is applied form the detector, the embedded



portions block all or a portion of the response wavelength generated by the taggant 300, and a

resulting image or pattern is displayed. In some embodiments, the embedded portion may

extend from the adhesive 200 to the top surface of the substrate 180. In some embodiments,

the embedded portion 185 may be completely contained within the substrate. In some

embodiments, the embedded portion 185 may be invisible to the naked eye, and only

detectable when the interrogation wavelength interacts with the taggant 300. In some

embodiments, the taggant 300 may be applied to the substrate or printed material 190 or

object alone or mixed with a fluid, gel or the like, which may interact with the adhesive and

fix the taggant in the shape of the desired image or information.

Taggant Integration with Adhesive

[0070] The taggant 300 can be mixed or combined with any type of adhesive 200.

In some embodiments, the taggant 300 can be uniformly distributed throughout the adhesive

200. In some embodiments the taggant 300 can be concentrated in a layer within the

adhesive 200. With the taggant in the adhesive, removal of the label from the object will

destroy the adhesive and remove the taggant from association with the label or strata. In

some embodiments in which the adhesive is adhered to a substrate 180, the layer of taggant

300 within the adhesive 200 can be parallel to the substrate 180, perpendicular to the

substrate 180, or angularly disposed with respect to the substrate 180. In some embodiments,

the taggant 300 can be concentrated in portions of the adhesive 200. In some embodiments,

these concentrations can be arranged in a non-random manner. In some embodiments,

concentrations of taggant 300 can form image, a pattern, or any shape or combination of

shapes. In some embodiments, the image and/or pattern formed by the concentrations of

taggant 300 can comprise a code such as, for example, a computer readable code. These

computer readable codes can include, for example, a barcode. In some embodiments, the

barcode can include, for example, a linear barcode such as a U.P.C. code, a 2D barcode such

as, for example, a QR code, or any other barcode. In some embodiments, the concentrations

of taggant 300 can form an image. This image can be any image, and can, in some

embodiment, include, for example, a logo, a motto, trademark, a decorative image, an

indicator of type or class, and indicator of value, or any other desired image.

[0071] A variety of mixing operations can be used to mix the taggant 300 with the

adhesive 200. In some embodiments, the particles can have a single size, or can comprise a

mixture of particles of a variety of sizes. In some embodiments, the distribution of taggant

particle sizes can be a normal distribution. In other embodiments, the distribution of taggant

particle sizes can be a non-normal distribution. In some embodiments, the taggant particle



size distribution can have a median diameter d of 0.01 µιη , 0.1 µιη , 1 µιη , 2 µη, 5 µιη , 10

µιη , or any other desired size. In some embodiments the taggant particle size distribution can

have a d o of 0.01 µιη , 0.1 µιη , 1 µιη , 2 µη, 5 µιη , 6 µιη , 10 µm, 20 µιη , or any other desired

size.

[0072] The concentration of taggant 300 found in all or portions of the adhesive

layer can vary in different embodiments. In some embodiments, and as discussed above, the

concentration of taggant 300 in the adhesive 200 can be uniform or non-uniform. In some

embodiments, the concentration of the taggant 300 in regions in which the taggant 300 is

intended to be detectable is 2 - 5% by weight, 1-10% by weight, 1-20% by weight, 1-50% by

weight, or any other desired range. In some embodiments, the taggant 300 can be provided

to, and added to the adhesives in any desired way. In some embodiments, pure

concentrations of taggant 300 can be added to the adhesives 200. In some embodiments, the

taggant 300 can be added to the adhesive 200, suspended in a solution. In some

embodiments, the taggant 300 can be supplied in an aqueous suspension at 1% solids, 5%

solids, 10% solids, 20% solids, 50% solids, or at any other desired concentration. In some

embodiments, the properties of the adhesive 200, in combination with the properties of the

particles can create a mixture in which the particles quickly or slowly settle. In some

embodiments, the taggant 300 may settle in seconds or minutes, and in other embodiments,

the taggant 300 may settle in weeks, months, or years. In some embodiments, the taggant

300 can be mixed into the adhesive in a manner that changes the properties of the adhesive

200, or that does not change the properties of the adhesive. In some embodiments, the

addition of the taggant 300 to the adhesive 200 does not degrade the adhesive 200 properties.

[0073] In some embodiments, the taggant 300 may be imprinted on the back of

the label or on a label backing, wherein the adhesive then comes in contact with the taggant

300. In some embodiments, the taggant 300 may be incorporated into a solution or mixture

that bonds to or dissolves into the adhesive upon contact with the taggant 300. The mixture

of the taggant 300 can simply be the taggant and some adhesive or adhesive precursor. In this

way the adhesive then has a localized doping of the taggant 300. This may then impart an

image or the like when the taggant 300 is interrogated.

[0074] The inclusion of the optical taggant into the adhesive provides added

security and increases the ease of use. Adhesives are normally fluid or semi fluid when first

mixed/produced. By adding the taggant 300 during adhesive preparation stages when the

adhesive is fluid the taggant 300 is easier to mix with the adhesive. Moreover, with the

taggant 300 in the adhesive 200 instead of in the label 150 or strata or ink thereof, the



removal of the label from an article would destroy or impair counterfeiting by destroying the

adhesive. In this way it is more difficult for counterfeiters to remove a genuine label 150 and

place it on another article. The substrate 180 also provides some protection to the adhesive.

Also, when the taggant 300 is only used in a precursor or the like, as above, the precursor,

which is printed on the label or object, would then slightly mix with the adhesive, but the

taggant 300 would not migrate throughout the adhesive and would remain only in the area of

the printed precursor.

Corresponding Detector

[0075] In some embodiments, the presence of the taggant 300 in the label 150 can

be determined by a detector. Figure 2 illustrates one exemplary embodiment of a detector

400. As depicted in Figure 2, the detector 400 comprises a body 402. In some embodiments,

the body 402 can be configured to define the exterior of the detector 400. The body 402 can

be further configured to contain all of the components of the detector. In some embodiments,

the body can comprise a natural or a manmade material, and can comprise, for example,

metal, plastic, resin, polymer, composite, or any other material.

[0076] The detector 400 can include an illuminator 404. The illuminator 404 can

comprise any feature configured to emit energy with the desired wavelength. In some

embodiments, the illuminator 404 can comprise, for example, a LED, a laser, a light bulb, or

any other desired illumination source.

[0077] The detector 400 can further include a sensor 406. The sensor 406 can be

configured to sense luminescence of excited taggant 300. In some embodiments, the sensor

406 can be configured to sense energy of a specific wavelength, of a specific range of

wavelengths, or of any wavelength.

[0078] As depicted in Figure 2, the detector 400 further comprises a first indicator

408 and a second indicator 410. In some embodiments, the indicators can be configured to

provide a user of the detector 400 with information relating to the operation, functionality, or

any other aspect of the detector 400. In some embodiments, one or both of the first and

second indicators 408, 410 can comprise a light, a sound making device, or any other feature

capable of providing an identifiable signal to a user. In some embodiments, the first indicator

408 can be configured to indicate when the illuminator 404 is emitting energy. As discussed

above, the taggant 300 may be configured for excitation by non-visible light. Accordingly, a

user of the detector 400 will not be able to easily determine if the illuminator 404 is emitting

energy. This information can be provided to the user by the operation of the first indicator

408.



[0079] In some embodiments, the second indicator 410 can be configured to

indicate when the detector 400 detects the presence of taggant 300 in an object. In some

embodiments, the second indicator 410 can be configured to indicate the presence of a

taggant 300 when the sensor 406 detects energy of a required wavelength. As the

luminescence may be light in the non-visible spectrum, such a function of the second

indicator 410 allows a user of the detector 400 to easily determine the presence or absence of

taggant 300 in an object.

[0080] As further depicted in Figure 2, the detector 400 can comprise a control

feature 412. In some embodiments, the control feature 412 can be configured to control the

operation of the detector 400. In some embodiments, the control feature can be manipulated

by the user. In some embodiments, this manipulation can result in the emission of energy

from the illuminator 404. In some embodiments, this manipulation of the control feature 412

can result in the operation of the sensor to sense energy of a desired wavelength.

[0081] In some embodiments, a detector can further comprise a processor (not

shown) and a memory (not shown) comprising stored instructions. The Processor and

memory comprising stored instructions can be connected to one or all of the features of the

detector 400, and can be configured to send control signals to one or several of the features of

the detector 400 and/or to receive information signals from one or several features of the

detector 400. Thus, in some embodiments, the sensor 406 can communicate information

relating to sensed energy to the processor, and the processor can process this information to

determine whether the detected energy indicates the presence of taggant 300 in an object.

[0082] A person of skill in the art will recognize that a detector can comprise

more features or fewer features than those outlined above. A person of skill in the art will

additionally recognize that the detector 400 can provide a user with functionality additional to

that described above.

[0083] The detector 400 can be configured in a variety of sizes and shapes. In

some embodiments, the detector can comprise a stationary device, a mobile device, a

handheld device, or a variety of other devices. In some embodiments, the detector 400 can be

configured as a handheld device and can be configured to allow a user to carry the detector

400 and use the detector as needed to determine the presence of taggant 300 in an object.

The detector 400 can be configured to conduct a simple field test of the authenticity and

provide an immediate YES/NO result by, for example, lighting up an indicator and sounding

a beep when the taggant 300 is found in a genuine label 150. In some embodiments, IR light

from the illuminator may pass through portions of the object to excite the taggant 300, which



may allow the detector 400 to detect taggant 300 that is out of line of sight such as, for

example, hidden beneath the substrate 180 in adhesive 200.

[0084] In some embodiments, the taggant 300 may be able to impart more

information than just a YES/NO signal. The layers of the label 150 or of a label may be

altered or made to vary the transmissivity of an interrogation or response wavelength, or to

vary the reflectance of the interrogation and/or response wavelengths. This may be done by

including additives to the taggant 300 such as clays, binders, or other additives with specific

optical properties or by varying the density or surface characteristics of the label. Likewise,

the optical properties of an ink or imprinted layer on the substrate 180 or in a label may be

utilized to absorb or reflect the response or interrogation wavelengths. The inks may be

chosen as to appear to the human eye as one color but with different properties for the

response or interrogation wavelengths. In this way the information contained in the ink would

be hidden except when the detector is used to interrogate the label 150. In some

embodiments, the ink may be invisible to the human eye. Binders or other additives may also

be used in the label 150 that would block the interrogation or response wavelength in order to

show an image from the taggant or the like.

[0085] Figure 3 is a schematic illustration of one embodiment of a security system

100 comprising a detector 400 and a taggant bearing item 511. As seen in Figure 3, the

detector comprises the body 402 that is configured to house other components of the detector

400. The body 402 can contain a logic module 504. The logic module 504 can comprise a

variety of features, such as, for example, a processor and memory that can include, for

example, stored instructions. In some embodiments, the logic module 504 can be configured

to communicate with and control other components and/or modules of the detector 500. In

some embodiments, the logic module 504 can provide a control signal to initiate illumination

of an object, and can receive a sensed signal relating to any luminescence emitted by the

object. The logic module 504 can be configured to analyze the sensed signal to determine

whether the sensed signal is indicative of the presence of taggant 300 in the object.

[0086] The logic module 504 can be configured to perform a variety of functions,

such as, for example, analog amplification, analog to digital conversion, digital to analog

conversion, and digital processing. In some embodiments, the logic module 504 can be

configured to control operation of the detector 500 and communicatingly interact with other

components of a system, such as, for example, a delivery system, a transport system, a sorting

system, a mail system, or any other desired system.



[0087] The logic module 504 can be communicatingly connected with the

illuminator 404. As discussed above, the illuminator 404 can be configured to generate the

interrogation wavelength, which may comprise electromagnetic energy such as UV, IR, or

visible light. The illuminator can be an IR generator, a UV generator, a visible light

generator, a microwave generator, or any other generator of energy within the

electromagnetic spectrum which is known in the art. In some embodiments, the illuminator

404 can be configured to generate an interrogation wavelength of a single wavelength, a

narrow spectrum of electromagnetic energy, or a broad spectrum of electromagnetic energy.

In some embodiments, the illuminator 404 can be configured to generate the electromagnetic

energy in response to one or several control signals received by the illuminator 404 from the

logic module 504.

[0088] Electromagnetic energy generated by the illuminator 404 can illuminate an

object. In one embodiment, and as depicted in Figure 3, the object can comprise a taggant

bearing item 511, which can comprise, for example, a stamp 512 or other type of postage. In

some embodiments, the object can comprise a substrate having an adhesive applied to one or

both sides of the substrate, and a taggant at least partially interspersed in the adhesive on one

or both sides of the substrate.

[0089] In some embodiments, electromagnetic energy generated by the

illuminator 404 can directly pass to the stamp 512, and in some embodiments,

electromagnetic energy generated by the illuminator 404 can pass through an optical feature

before it illuminates the stamp 512. In some embodiments, the optical feature can comprise,

for example, a filter, a lens, a mirror, a prism, or any other light affecting feature. In the

embodiment illustrated in Figure 3, the detector 400 comprises a first filter 508. In some

embodiments, the first filter 508 can be configured to allow a broad spectrum of

electromagnetic energy to pass through the first filter 508, a narrow spectrum of

electromagnetic energy to pass through the first filter 508, all electromagnetic energy above a

specified wavelength to pass through the first filter 508, all electromagnetic energy below a

specified wavelength to pass through the first filter 508, or any other desired selection of

electromagnetic energy to pass through the first filter 508.

[0090] After the electromagnetic energy impinges on the stamp 512, the taggant

300 generates a response wavelength, or, in other words, electromagnetic energy is emitted or

reflected from the stamp 512 and the surroundings is sensed by the sensor 406. In some

embodiments, electromagnetic energy can directly travel to the sensor 406, and in some

embodiments, electromagnetic energy can pass through an optical feature before it reaches



the sensor 406. In some embodiments, the optical feature can comprise, for example, a filter,

a lens, a mirror, a prism, or any other light affecting feature. As depicted in Figure 3, the

detector 400 comprises a second filter 510. In some embodiments, the second filter 510 can

be configured to allow a broad spectrum of electromagnetic energy to pass through the

second filter 510, a narrow spectrum of electromagnetic energy to pass through the second

filter 510, all electromagnetic energy above a specified wavelength to pass through the

second filter 510, all electromagnetic energy below a specified wavelength to pass through

the second filter 510, or any other desired selection of electromagnetic energy to pass through

the second filter 510.

[0091] As depicted in Figure 3, the sensor 406, which is communicatingly

connected with the logic module 504, can sense electromagnetic energy of the response

wavelength and can communicate a sensed signal to the logic module. The logic module 504

can receive and analyze the sensed signal to determine whether the illuminated object

contains taggant 300, and thereby authenticate the illuminated object.

[0092] As further depicted in Figure 3, the logic module 504 can be

communicatingly connected with an indication module 516. In some embodiments, the

indication module 516 can comprise a variety of features and perform a variety of functions.

In some embodiments, the indication module 516 can comprise one or several indicators, that

can comprise features configured to provide an indication of the functionality of the detector

and the results of the object illumination to a user or to another system entity, such as, for

example, a server, a processor, or any other system component. As discussed above, in some

embodiments, an indicator can comprise features, such as, for example, a light or a sound

making device. In some embodiments, an indicator can comprise features such as, a display

or a monitor, or any other feature capable of communicating information to a user or other

system entity.

[0093] As further depicted in Figure 3, the detector 400 can further comprise a

communications module 518 that can be communicatingly connected to the logic module

504. In some embodiments, the communications module 518 can be configured to

communicate with other system entities, such as, for example, a server, a processor, or any

other system component. In some embodiments, the communications module 518 can be

configured for wired or wireless communications. In some embodiments, the

communications module 518 can be configured to introduce dynamic changes to a system in

the event that an object is or is not authenticated. In some embodiments, for example, in

which a plurality of objects are passed through a system for authentication, the



communications module 518 can be configured to communicate information relating to the

authenticity of the object, which information can be used to segregate the authenticated

objects from the non-authenticated object.

[0094] In some embodiments, the detector 400 can additionally comprise an

interlock (not shown). The interlock can be configured, for example, to help prevent the

detector 400 from harming its operator or damaging itself by stopping the detector 400 when

tripped. A person of skill in the art will recognize that a variety of different interlocks can be

incorporated into the detector 400.

[0095] A person of skill in the art will recognize that the detector can comprise

more or fewer features, components, and/or modules than those outlined above. A person of

skill in the art will likewise recognize that the detector discussed above with respect to

Figures 2 and 3 can be used in a variety of functions and as a stand-alone device, or as an

integral system component.

[0096] Figure 4 is a flow-chart illustrating one embodiment of the authentication

process 600 accomplished by the detector. As depicted in Figure 4, an process 600 begins at

block 602 and the object is positioned so as to be illuminated by the excitation signal. In

some embodiments, the illuminator 404 may have an effective illumination range. In some

embodiments this range may be, for example, less than one inch, less than three inches, less

than six inches, less than one foot, less than ten feet, or any other desired range. In some

embodiments, the object will be positioned so as to be illuminated by the excitation signal as

depicted in block 602 and the object will be positioned within the effective illumination range

of the illuminator 404.

[0097] The process 600 then proceeds to block 604 and the object is illuminated

with the excitation signal. As discussed above, the illumination of the object may be

controlled by the control feature 412.

[0098] After the object is illuminated with the excitation signal in block 604, the

process 600 moves to block 606 and receives a signal indicative of sensed energy. In some

embodiments, this signal originates at the sensor 406 and is received by the processor or the

logic module 504 of the detector 400.

[0099] After the signal indicative of sensed energy is received in block 606, the

process moves to decision state 608 and determines if the signal indicates the presence of

taggant 300. As discussed above, the taggant 300 can be configured to emit energy of a

designated frequency in response to its illumination and excitation by the excitation signal.

Thus, in some embodiments, the detector 400 can be configured to determine if energy of a



designated wavelength is detected. In some embodiments, and as discussed above, the

taggant 300 can emit energy for the duration of the illumination, or for a period of time

beyond the time of illumination. In some embodiments, the detector 400 can use the decay of

emitted energy to authenticate the object.

[0100] If the signal does not indicate the presence of taggant 300, then the process

600 moves to block 610 and indicates to the user that the object is not authenticated. If the

signal does indicate the presence of taggant 300, then the process 600 moves to block 612

and indicates to the user that the object is authenticated.

[0101] In some embodiments, the label 150 can be configured and arranged so

that the energy illuminating the taggant 300 must pass through the substrate 180 before it is

incident upon the taggant 300. Similarly, in some embodiments the energy emitted from the

taggant 300 must pass through the substrate 180 before it can be sensed by the detector 400.

Advantageously, many types of thin substrates 180, and even thin substrates 180 of other

materials, such as wood, allow energy of certain wavelengths to pass. Figure 5 is a graph

illustrating the relative transparency as a percent of postage stamp paper for energy of certain

wavelengths. As seen in Figure 5, as the wavelength of the energy increases, the postage

stamp paper becomes relatively more transparent. Thus, energy of higher wavelengths can

more readily pass through postage stamp paper. Thus, in an embodiment in which the

excitation signal must pass through postage stamp paper before it is incident upon taggant

located in adhesive found on the back of the postage stamp paper, excitation and emission

signals will be better able to pass through the postage stamp paper as their wavelengths

increase.

[0102] In some embodiments in which the taggant 300 is located on an item so

that the excitation signal and the emitted signal must pass through portions of the item before

they are incident upon the taggant 300 or the detector 400 respectively, the relative

transparency of portions of the object can be determined to determine optimal frequencies of

the excitation signal and of the emitted energy to allow detection of the taggant 300.

[0103] In some embodiments, the relative transparency of a substrate 180 can be

used to select an optical pigment to allow the maximum amount of the excitation signal to

pass to the taggant 300 and to allow the maximum amount of the emitted energy to pass to

the detector 400. Figure 6 depicts a chart illustrating the luminescence spectrum of an optical

pigment BL24 in response to excitation by electromagnetic radiation having a wavelength of

950 nm. As depicted in Figure 6, BL24 emits luminescence in a series of narrow spectral

peaks, with the largest occurring around 800 nm. Due to the combination of the large



wavelength for the excitation energy of BL24 and the large wavelength for the luminescence

of BL24 that is so stimulated, BL24 is well suited for use with a postage stamp paper having

the properties depicted in Figure 5.

[0104] Thus, in some embodiments, the substrate 180, the taggant 300, and the

frequency of the excitation signal of the detector 400 can be selected to facilitate

authentication of an item. Thus, in some embodiments, the properties of the substrate 180

can be determined, and based on the relative transparency of the substrate 180, a desired

range of excitation signal wavelengths and emitted luminescence wavelengths can be

selected. In some embodiments, these desired ranges can be used to select the appropriate

taggant 300.

[0105] In some embodiments, the taggant 300 can be selected. The taggant 300

can be evaluated to determine its optimal excitation wavelengths and its emitted

luminescence wavelengths. Based on this taggant information, the substrate can be selected,

or the properties of the substrate 180 can be manipulated to better correspond to the taggant

properties.

Use in a Stamp

[0106] As discussed above, some embodiments can involve the use of a substrate

180 having an adhesive 200 on one or more of the sides of the substrate 180. As further

discussed above, in some embodiments, the taggant 300 can be generally or selectively

interspersed through all or portions of the adhesive 200. In one embodiment, the substrate

180 can comprise a stamp and the adhesive 200 can comprise a stock adhesive. In some

embodiments, the stamp can comprise a printed coating that can depict to value of the stamp,

a decorative image, a logo, or any other desired image. In one embodiment in which the

taggant 300 is used in one or several stamps, or any other object that is exposed to

environmental factors, the taggant 300 can be resistant to environmental factors and can be,

for example, resistant to the effects of direct or indirect sunlight, to temperature and

temperature variations, to humidity, and/or any other environmental factors. Additionally, in

some embodiments in which the taggant 300 is used in a stamp or other item in which the

appearance of the item is important, the taggant 300 have a low loading in the item, which

low loading can prevent changes in the appearance of the printed coating.

[0107] In some embodiments, and as discussed above, the taggant 300 can be

applied to the adhesive 200, and can thereby be concealed from the human eye. In some

embodiments, the properties of the substrate 180 can be optimized with properties of the



taggant 300 and the electromagnetic energy used by the detector 400 to allow

electromagnetic energy to pass through the substrate 180 to excite the concealed taggant 300.

[0108] Further, in some embodiments, the integral manufacture of the adhesive

200, including the taggant 300, and the substrate 180 can provide a security feature that

cannot be removed from the substrate 180 with the intention of re-using the feature. Further,

due to the different detector configurations, the system 100 provides flexibility in

authentication of postage stamps and other stamp products both in-line at sort facilities and

out in the field through utilizing different designs of the authenticating apparatus.

[0109] Other advantages of the system 100 include that fact that the taggant-

impregnated components of the item, such as the stamp, retain their design appearance. For

example, an inspector can find and authenticate the product's security feature effortlessly.

The life time of the protection is practically unlimited. The taggant 300 in the stamp is not

degraded by handling, humidity, storage temperature, or direct sunlight. The manufacturing

process of the stamp components is not made any more complex or expensive by adding the

taggant 300 to them. The taggant 300 also includes a forensic ("court-admissible") level of

security. The development provides for a single, exclusive, covert solution that can be

applied to different stamps. The solution is quite inexpensive while, in one embodiment, the

detectors may be supplied free of charge.

[0110] Embodiments of the development may also be used in a variety of

applications, such a stamp, an address label, or other labels. It will be understood by those of

skill in the art that numerous and various modifications can be made without departing from

the spirit of the development. Therefore, it should be clearly understood that the forms of the

development described herein are illustrative only and are not intended to limit the scope of

the development.

Customization

[0111] Some embodiments relate to methods of customizing an item. As referred

to herein, "customize" and "customized" refer to one or more graphic features received from

a requester or items containing such features. As referred to herein, "non-customized" and

"generic" refer one or more graphic features applied generally to the class of items such as,

for example, a value indication, class indication, or source indication applied to a stamp. In

some embodiments, and as discussed above an item can comprise printed material 190. In

some embodiments, the printed material can include information designating the item or a

characteristic of the item, such as, for example, a class, issuer, or value of the item. In some

embodiments, the printed material 190 can further include a graphic. In some embodiments



the graphic can comprise a computer readable code, information such as, for example, a

trademark, a message, or a decorative image.

[0112] In one specific embodiment, the item can be any desired item. In some

embodiments, the item can comprise any dual use item capable of a first function, and a

second decorative function, including, for example, a postage stamp, a check, an I.D., and a

license plate. Figure 7 depicts one embodiment of an label 700. In one embodiment, the

label 700 can comprise a substrate 180, a first information area 704, a second information

area 706, and a graphic area 708. In some embodiments, the label 700 can comprise

additional or fewer information areas 704, 706, and/or graphic areas 708.

[0113] In some embodiments, the substrate 180 can comprise a variety of

materials and can be configured in a variety of shapes and sizes. In some embodiments, for

example, the substrate 180 can comprise, for example, sheet metal, paper, plastic, wood,

metal, composites, a natural material, a manmade material, or any other desired material. In

some embodiments, the substrate 180 can be configured for functionality in the environment

in which it will be used. Thus, in some embodiments, a substrate 180 for use as license plate

can comprise a material capable of resisting the elements to which a license plate is exposed,

such as, for example, galvanized steel sheet metal. Similarly, a substrate 180 for use as a

postage stamp can comprise paper, or a specific type of paper capable of resisting the

elements to which a postage stamp is exposed. As mentioned, a substrate 180 can comprise

any desired size and shape.

[0114] As mentioned, the label 700 can comprise the first information area 704

and the second information area 706 and can additionally comprise further or fewer

information areas. The information areas 704, 706 can comprise the portion of the label 700

containing an item or information relevant to the first function of the label 700. In some

embodiments, this item or information can include, for example, an identification feature

such as an identification number or a computer readable code, a class indicator, a value

indicator, a trademark or logo, a security feature, or any other item or information relevant to

the first function of the label 700. In one specific embodiment in which the label 700 is a

postage stamp, the first information area 704 can comprise, for example, an indicator of the

stamp value, and the second information area 706 can comprise, for example, an indicator of

the stamp class or service associated with the stamp.

[0115] The label 700 can comprise the graphic area 708. As discussed above,

some embodiments, of the label 700 can comprise additional graphic areas. Further, different

embodiments of the label 700 can comprise graphic areas of different sizes and shapes. In



some embodiments, the graphic area 708 can roughly comprise the size and shape of the label

700, and in other embodiments, the size and shape of the graphic are 708 can be different

than the size and shape of the label 700.

[0116] The graphic area 708 can be configured to display a graphic relevant to the

decorative use of the label 700. In some embodiments, the graphic can comprise any desired

graphic, including, text such as, for example one or several number, symbols, or letters, a

computer readable code, an image, or any other desired graphic.

[0117] Figure 8 is a flow-chart illustrating one embodiment of a process 800 of

making the label 700. In some embodiments, the process 800 begins in block 802 and the

item substrate 180 is prepared. In some embodiments, the preparation of the item substrate

180 can comprise any steps to prepare the item substrate 180 for further processing. In some

embodiments this step can include, treating the substrate 180, such as, for example, applying

an adhesive to the substrate 180, applying chemicals such as, for example, a chemical primer

to the substrate 180, cutting the substrate 180 to the desired size, perforating the substrate 180

into easily dividable sections, or any other preparatory step.

[0118] After the label substrate 180 is prepared in block 802, the process 800

continues to block 804 and performs the primary printing. In some embodiments, the

primary printing can comprise adding material to one or both of the first and second

information areas 704, 706 to the substrate 180. In some embodiments, this application can

comprise printing the material on the first and second information areas 704, 706 of the

substrate 180, or using any other desired method to add desired material to the first and

second information areas 704, 706 of the substrate 180. In some embodiments, this step can

comprise adding material to more or fewer information areas found on the substrate 180.

[0119] In some embodiments, the information added to the first and second

information areas 704, 706 can comprise, for example, item information relating to the

assigned value of the item, to the type of goods with which the item will be associated, to the

source of the item, to the class of goods designated by the item, or to any other desired

information. In some embodiments, the information added to the first and second

information areas 704, 706 can comprise a background pattern or decorative features. In

some embodiments, the information can comprise generic, non-customized information.

[0120] After the primary printing is performed in block 804, the process 800

moves to block 806 to receive image information. In some embodiments, the receipt of

image information can comprise the receipt of a hard-copy of an image, pattern, or any other

graphic that should be added to the substrate 180. In some embodiments, the receipt of image



information can comprise the receipt of a digital or soft-copy of an image, pattern, or any

other graphic that should be added to the substrate 180. In some embodiments, the image

information can be received via an electronic communication, such as via an email, an

internet transmission, an SMS, a fax, or any other form of electronic communication. In

some embodiments, the image information can be received via a personal delivery, via a mail

delivery, via a courier, or via any other desired delivery or transport form.

[0121] In some embodiments, the received image information can be processed to

determine the acceptability of the received image information. In some embodiments in

which the image information comprises digital information, the determination of

acceptability of the received image information can comprise evaluating the received

information for malware such as, for example, a virus, a cookie, or any other potentially

harmful software. In some embodiments, the determination of the acceptability of the

received image information can relate to determining the acceptability of the image content,

i.e. determining that the image information is not pornographic, the acceptability of the image

quality, the acceptability of the image format, or any other desired determination.

[0122] After the image information has been received in block 806, the process

800 moves to block 808 and performs secondary printing. In some embodiments, the

secondary printing can comprise adding material to the graphic area 708 of the substrate 180.

In some embodiments, this application can comprise printing the material on the graphic area

708 of the substrate 180, or using any other desired method to add desired material to the

graphic area 708 of the substrate 180. In some embodiments, this step can comprise adding

material to more or fewer graphic areas found on the substrate 180.

[0123] After the secondary printing has been performed in block 808, the process

800 terminates at block 810. A person of skill in the art will recognize that a process 800 of

making the label 700 can include some or all of the above discussed steps, as well as steps

additional to the above requested steps. A person of skill in the art will further recognize that

process 800 of making the label 700 can include the above listed steps performed in any

order, including in an order different than that shown above.

[0124] Figure 9 is a flow-chart illustrating one embodiment of a process 900 of

performing the primary printing as is accomplished in the process of block 804 of Figure 8.

The process 900 begins at block 902 and receives the item substrate. After receiving the item

substrate at block 902, the process moves to block 904 and applies security measures. The

security measures can comprise a variety of features. In some embodiments, the security

features can comprise a printed feature, a feature integrated into the substrate 180, a feature



applied to the substrate, or any other feature. In some embodiments, the security feature can

comprise a microprint, a watermark, a graphic printed with UV, phosphor, or other special

ink. In some embodiments, the security feature can comprise, for example, a phosphor tag.

In some embodiments, the security feature can comprise a feature integrated into the substrate

180 such as, for example, threads, a security strip, a tag such as, for example, a RFID tag, or

any other feature. In some embodiments, the security feature can comprise a feature applied

to the substrate 180, such as the taggant 300 described above, or any other desired feature.

[0125] After the security measures are applied to the substrate 180 as described in

block 904, the process 900 moves to block 906 and applies item information to the substrate

180. In some embodiments, the item information can comprise information relating to the

non-customized item such as, for example, an identification feature such as an identification

number or a computer readable code, a class indicator, a value indicator, a trademark or logo,

a security feature, or any other item or information relevant to the first function of the label

700. In one specific embodiment in which the label 700 is a postage stamp, the item

information can comprise, for example, an indicator of the stamp value and an indicator of

the stamp class or service associated with the stamp.

[0126] After the item information is applied to the substrate 180 in block 906, the

process 900 moves to block 908 and applies additional print. In some embodiments, the

additional print can comprise further non-customized graphical information, such as, for

example, a background pattern, a border pattern, a color scheme, or any other generic

graphic.

[0127] After any additional print is applied in block 908, the process 900

terminates at block 910. A person of skill in the art will recognize that a process 900 of

performing the primary printing can include some or all of the above discussed steps, as well

as steps additional to the above requested steps. A person of skill in the art will further

recognize that process 900 of performing the primary printing can include the above listed

steps performed in any order, including in an order different than that shown above.

[0128] Figure 10 is a flow-chart illustrating one embodiment of a process 1000 of

receiving the image information and performing the secondary printing, as is performed in

the process of blocks 806 and 808 of Figure 8. The process 1000 begins in block 1002 and

receives the prepared item substrate with the primary printing. In some embodiments, the

item substrate can be prepared and the primary printing can be performed as described above.

[0129] After the process 1000 receives the prepared item substrate with the

primary printing, the process 1000 moves to block 1004 and receives the image information.



As discussed above, the image information can relate to any desired graphic, and can include,

for example, text, characters, a computer readable code, a decorative image, or any other

graphic. The image information can further comprise any desired format. In some

embodiments, the image information can comprise a hard-copy of a graphic. In some

embodiments this hard-copy can comprise, for example, a photograph, a drawing, a painting,

a sketch, or any other physical copy of a graphic. In some embodiments, the image

information can comprise a soft-copy of a graphic, including data comprising, for example, a

digital graphic, a digital image, a digital photograph, a digital painting, a digital sketch, or

any other digitized graphic.

[0130] After the process 1000 receives the image information at block 1004, the

process 1000 moves to decision state 1006 and determines if the graphic can be used with a

personalized item. In some embodiments, this determination comprises determining whether

the physical characteristics of the received graphic information comply with requirements for

the image information. This can include, for example, an evaluation of the image

information to determine if quality, size, and content requirements for the image are met. In

some embodiments, this can include refusing certain content, such as pornographic, crude, or

otherwise undesired content. In some embodiments this can include refusing certain images,

including graphics that are too large, too small, have too many colors, have too high or too

low resolution, or that fail to meet any other image information criteria.

[0131] If the process 1000 determines that the graphic cannot be used with the

personalized item in block 1006, then the process 1000 moves to block 1008 and the process

1000 terminates.

[0132] If the process 1000 determines at decision state 1006 that the graphic can

be used with the personalized item, then the process 1000 moves to block 1010 and the

graphic is sized to fit the item. In some embodiments this can comprise shrinking or

blowing-up the graphic to fit the item. In some embodiments, sizing the graphic to fit the

item can comprise adjusting the shape of the graphic by, for example, compressing and/or

stretching the graphic in one or several directions. In some embodiments, sizing the graphic

to fit the item can comprise adjusting the shape of the graphic by, for example, truncating or

trimming portions of the graphic.

[0133] After the graphic has been sized to fit the item in block 1010, the process

1000 moves to block 1012 and applies the graphic to the item. The graphic can be applied to

the item using a variety of techniques. In some embodiments, the graphic can be printed on

the item, embossed on the item, transferred to the item, or applied to the item using any other



desired technique. In some embodiments, the graphic can be applied serially to a plurality of

items, and in some embodiments, the graphic can be applied simultaneously to a plurality of

items. In some embodiments, the graphic can be applied both serially and simultaneously to

a plurality of items.

[0134] After the graphic has been applied to the item in block 1012, the process

1000 terminates at block 1014. A person of skill in the art will recognize that a process 1000

of receiving the image information and performing the secondary printing can include some

or all of the above discussed steps, as well as steps additional to the above requested steps. A

person of skill in the art will further recognize that process 1000 of receiving the image

information and performing the secondary printing can include the above listed steps

performed in any order, including in an order different than that shown above.

[0135] In some embodiments, the primary and secondary printing can comprise

temporally separated steps, and in some embodiments, the primary and secondary printing

can comprise simultaneously performed steps. In some embodiments, the primary and

secondary printings can be performed at the same location on the same equipment. In some

embodiments, the primary and secondary printings can be performed at different locations

and by different equipment. In some embodiments, the item substrates can be packaged after

the primary printing. In some embodiments, the item substrates can be removed from the

packaging before the secondary printing. In some embodiments, the packaged substrates can

be sold to a customer who can, for example, perform the secondary printing.

[0136] The technology is operational with numerous other general purpose or

special purpose computing system environments or configurations. Examples of well-known

computing systems, environments, and/or configurations that may be suitable for use with the

invention include, but are not limited to, personal computers, server computers, hand-held or

laptop devices, multiprocessor systems, processor-based systems, programmable consumer

electronics, network PCs, minicomputers, mainframe computers, distributed computing

environments that include any of the above systems or devices, and the like.

[0137] As used herein, instructions refer to computer-implemented steps for

processing information in the system. Instructions can be implemented in software, firmware

or hardware and include any type of programmed step undertaken by components of the

system.

[0138] A processor may be any conventional general purpose single- or multi-

chip processor such as a Pentium ® processor, a Pentium® Pro processor, a 8051 processor, a

MIPS® processor, a Power PC® processor, or an Alpha® processor. In addition, the processor



may be any conventional special purpose processor such as a digital signal processor or a

graphics processor. The processor typically has conventional address lines, conventional data

lines, and one or more conventional control lines.

[0139] The system is comprised of various modules as discussed in detail. As can

be appreciated by one of ordinary skill in the art, each of the modules comprises various sub

routines, procedures, definitional statements and macros. Each of the modules are typically

separately compiled and linked into a single executable program. Therefore, the description

of each of the modules is used for convenience to describe the functionality of the preferred

system. Thus, the processes that are undergone by each of the modules may be arbitrarily

redistributed to one of the other modules, combined together in a single module, or made

available in, for example, a shareable dynamic link library.

[0140] The system may be used in connection with various operating systems

such as Linux®, UNIX® or Microsoft Windows®.

[0141] The system may be written in any conventional programming language

such as C, C++, BASIC, Pascal, or Java, and ran under a conventional operating system. C,

C++, BASIC, Pascal, Java, and FORTRAN are industry standard programming languages for

which many commercial compilers can be used to create executable code. The system may

also be written using interpreted languages such as Perl, Python or Ruby.

[0142] Those of skill will further appreciate that the various illustrative logical

blocks, modules, circuits, and algorithm steps described in connection with the embodiments

disclosed herein may be implemented as electronic hardware, computer software, or

combinations of both. To clearly illustrate this interchangeability of hardware and software,

various illustrative components, blocks, modules, circuits, and steps have been described

above generally in terms of their functionality. Whether such functionality is implemented as

hardware or software depends upon the particular application and design constraints imposed

on the overall system. Skilled artisans may implement the described functionality in varying

ways for each particular application, but such implementation decisions should not be

interpreted as causing a departure from the scope of the present disclosure.

[0143] The various illustrative logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed with a

general purpose processor, a digital signal processor (DSP), an application specific integrated

circuit (ASIC), a field programmable gate array (FPGA) or other programmable logic device,

discrete gate or transistor logic, discrete hardware components, or any combination thereof

designed to perform the functions described herein. A general purpose processor may be a



microprocessor, but in the alternative, the processor may be any conventional processor,

controller, microcontroller, or state machine. A processor may also be implemented as a

combination of computing devices, e.g., a combination of a DSP and a microprocessor, a

plurality of microprocessors, one or more microprocessors in conjunction with a DSP core, or

any other such configuration.

[0144] In one or more example embodiments, the functions and methods

described may be implemented in hardware, software, or firmware executed on a processor,

or any combination thereof. If implemented in software, the functions may be stored on or

transmitted over as one or more instructions or code on a computer-readable medium.

Computer-readable media include both computer storage media and communication media

including any medium that facilitates transfer of a computer program from one place to

another. A storage medium may be any available media that can be accessed by a computer.

By way of example, and not limitation, such computer-readable media can comprise RAM,

ROM, EEPROM, CD-ROM or other optical disk storage, magnetic disk storage or other

magnetic storage devices, or any other medium that can be used to carry or store desired

program code in the form of instructions or data structures and that can be accessed by a

computer. Also, any connection is properly termed a computer-readable medium. For

example, if the software is transmitted from a website, server, or other remote source using a

coaxial cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or wireless

technologies such as infrared, radio, and microwave, then the coaxial cable, fiber optic cable,

twisted pair, DSL, or wireless technologies such as infrared, radio, and microwave are

included in the definition of medium. Disk and disc, as used herein, includes compact disc

(CD), laser disc, optical disc, digital versatile disc (DVD), floppy disk and Blu-ray disc where

disks usually reproduce data magnetically, while discs reproduce data optically with lasers.

Combinations of the above should also be included within the scope of computer-readable

media.

[0145] The foregoing description details certain embodiments of the systems,

devices, and methods disclosed herein. It will be appreciated, however, that no matter how

detailed the foregoing appears in text, the systems, devices, and methods can be practiced in

many ways. As is also stated above, it should be noted that the use of particular terminology

when describing certain features or aspects of the invention should not be taken to imply that

the terminology is being re-defined herein to be restricted to including any specific

characteristics of the features or aspects of the technology with which that terminology is

associated.



[0146] It will be appreciated by those skilled in the art that various modifications

and changes may be made without departing from the scope of the described technology.

Such modifications and changes are intended to fall within the scope of the embodiments. It

will also be appreciated by those of skill in the art that parts included in one embodiment are

interchangeable with other embodiments; one or more parts from a depicted embodiment can

be included with other depicted embodiments in any combination. For example, any of the

various components described herein and/or depicted in the Figures may be combined,

interchanged or excluded from other embodiments.

[0147] With respect to the use of substantially any plural and/or singular terms

herein, those having skill in the art can translate from the plural to the singular and/or from

the singular to the plural as is appropriate to the context and/or application. The various

singular/plural permutations may be expressly set forth herein for sake of clarity.

[0148] It will be understood by those within the art that, in general, terms used

herein are generally intended as "open" terms (e.g., the term "including" should be

interpreted as "including but not limited to," the term "having" should be interpreted as

"having at least," the term "includes" should be interpreted as "includes but is not limited to,"

etc.). It will be further understood by those within the art that if a specific number of an

introduced claim recitation is intended, such an intent will be explicitly recited in the claim,

and in the absence of such recitation no such intent is present. For example, as an aid to

understanding, the following appended claims may contain usage of the introductory phrases

"at least one" and "one or more" to introduce claim recitations. However, the use of such

phrases should not be construed to imply that the introduction of a claim recitation by the

indefinite articles "a" or "an" limits any particular claim containing such introduced claim

recitation to embodiments containing only one such recitation, even when the same claim

includes the introductory phrases "one or more" or "at least one" and indefinite articles such

as "a" or "an" (e.g., "a" and/or "an" should typically be interpreted to mean "at least one" or

"one or more"); the same holds true for the use of definite articles used to introduce claim

recitations. In addition, even if a specific number of an introduced claim recitation is

explicitly recited, those skilled in the art will recognize that such recitation should typically

be interpreted to mean at least the recited number (e.g., the bare recitation of "two

recitations," without other modifiers, typically means at least two recitations, or two or more

recitations). Furthermore, in those instances where a convention analogous to "at least one of

A, B, and C, etc." is used, in general such a construction is intended in the sense one having

skill in the art would understand the convention (e.g., "a system having at least one of A, B,



and C" would include but not be limited to systems that have A alone, B alone, C alone, A

and B together, A and C together, B and C together, and/or A, B, and C together, etc.). In

those instances where a convention analogous to "at least one of A, B, or C, etc." is used, in

general such a construction is intended in the sense one having skill in the art would

understand the convention (e.g., "a system having at least one of A, B, or C" would include

but not be limited to systems that have A alone, B alone, C alone, A and B together, A and C

together, B and C together, and/or A, B, and C together, etc.). It will be further understood

by those within the art that virtually any disjunctive word and/or phrase presenting two or

more alternative terms, whether in the description, claims, or drawings, should be understood

to contemplate the possibilities of including one of the terms, either of the terms, or both

terms. For example, the phrase "A or B" will be understood to include the possibilities of

"A" or "B" or "A and B."

[0149] While various aspects and embodiments have been disclosed herein, other

aspects and embodiments will be apparent to those skilled in the art. The various aspects and

embodiments disclosed herein are for purposes of illustration and are not intended to be

limiting.



What is claimed is:

1. A method of authenticating an item, the method comprising:

applying an adhesive to a surface of the item;

interspersing a taggant in the adhesive, wherein the taggant emits

luminescence in response to an excitation signal;

illuminating the item with the excitation signal;

sensing the emitted luminescence from the taggant; and

determining the authenticity of the item based on the sensed emitted

luminescence.

2. The method of Claim 1, wherein the excitation signal comprises

electromagnetic energy.

3. The method of Claim 2, wherein the electromagnetic energy of the excitation

signal comprises energy within a predetermined spectrum.

4. The method of Claim 3, wherein the electromagnetic energy comprises IR.

5. The method of Claim 3, wherein the electromagnetic energy comprises UV.

6. The method of Claim 3, wherein the emitted luminescence comprises

electromagnetic energy.

7. The method of Claim 6, wherein the electromagnetic energy of the emitted

luminescence comprises energy within a predetermined spectrum.

8. The method of Claim 7, wherein both the excitation signal and the emitted

luminescence are IR.

9. A method of authenticating an item through a substrate, the method

comprising:

applying a taggant to a substrate of the item, wherein the taggant is emits

luminescence in response to illumination by an excitation signal;

illuminating the substrate with an excitation signal, wherein the properties of

the excitation signal allow the excitation signal to pass through the substrate to excite

luminescence by the taggant;

sensing emitted luminescence, wherein the properties of the emitted

luminescence allow the emitted luminescence to pass through the substrate to be

sensed;

determining the authenticity of the item based on the sensed luminescence.



10. The method of Claim 9, wherein the relative transparency of the substrate is

determined across a portion of the electromagnetic spectrum.

11. The method of Claim 10, wherein the taggant is excited by the excitation

signal having a wavelength corresponding to high relative transparency of the substrate.

12. The method of Claim 10, wherein the taggant emits luminescence having a

wavelength corresponding to a high relative transparency of the substrate in response to

illumination by the excitation signal.

13. The method of Claim 10, wherein the excitation signal comprises

electromagnetic energy.

14. The method of Claim 13, wherein the electromagnetic energy of the excitation

signal comprises energy within a predetermined spectrum.

15. The method of Claim 14, wherein the electromagnetic energy comprises IR.

16. The method of Claim 14, wherein the electromagnetic energy comprises UV.

17. The method of Claim 14, wherein the emitted luminescence comprises

electromagnetic energy.

18. The method of Claim 17, wherein the electromagnetic energy of the emitted

luminescence comprises energy within a predetermined spectrum.

19. The method of Claim 18, wherein both the excitation signal and the emitted

luminescence are IR.

20. The method of Claim 9 wherein the taggant comprises two or more taggants

which emit different wavelengths of electromagnetic energy when excited by the excitation

signal.

21. A method of creating customized postage stamps, the postage stamps

comprising a substrate, adhesive and a printing, the method comprising:

preparing the substrate;

applying a security feature to the postage stamps;

printing non-customized information onto the substrate, wherein the non-

customized information comprises an indication of stamp value and a stamp

characteristic;

receiving image information; and

printing the image information onto the substrate.

22. The method of Claim 21, wherein preparing the substrate comprises receiving

a sheet of stamp paper.



23. The method of Claim 21, wherein preparing the substrate comprises applying

an adhesive to the substrate.

24. The method of Claim 21, wherein preparing the substrate comprises dividing

the substrate into postage stamp sized pieces.

25. The method of Claim 24, wherein the substrate is divided into postage stamp

sized pieces via perforations.

26. The method of Claim 21, wherein applying the security feature comprises

printing a security feature onto the substrate.

27. The method of Claim 21, wherein applying the security feature comprises

integrating a feature into the substrate.

28. The method of Claim 21, wherein applying the security feature comprises

adding a taggant to the substrate.

29. The method of Claim 21, further comprising determining if the received image

information meets image information requirements.

30. The method of Claim 21, further comprising resizing the image information to

fit on a customized postage stamp.

31. The method of Claim 21, wherein the printing of the non-customized

information and the printing of the image information are simultaneous.

32. The method of Claim 21, wherein the printing of the non-customized

information and the printing of the image information are temporally spaced.

33. The method of claim 29, wherein the taggant is added to the substrate having a

pattern.

34. The method of claim 33, wherein the pattern is an image comprising a

barcode, an alphanumeric code, or a picture.

35. A system for authenticating an item, the system comprising:

a label comprising:

a substrate;

adhesive applied to a portion of the substrate; and

a taggant interspersed in the adhesive; and

a detector comprising:

an illuminator configured to emit a signal that excites the taggant to

luminesce; and

a sensor configured to detect luminescence emitted by the taggant.

36. The system of Claim 35, wherein the item further comprises a printing.



37. The system of Claim 36, wherein the substrate is substantially planar and

comprises a first side parallel to a second side.

38. The system of Claim 37, wherein the adhesive is applied to the first side of the

susbtrate.

39. The system of Claim 38, wherein the printing is applied to the second side of

the substrate.

40. The system of Claim 35, wherein the adhesive affixes the label to an object.

41. The system of Claim 40, wherein the signal emitted by the illuminator passes

through the substrate before it excites the taggant to luminesce.

42. The system of Claim 40, wherein the luminescence emitted by the taggant

passes through the substrate before it is detected by the sensor.

43. A system for authenticating a label, the system comprising:

an label comprising:

a substrate;

an adhesive applied to a portion of the substrate; and

a taggant interspersed in the adhesive, wherein the taggant emits a

luminescence in response to an excitation signal, the emitted luminescence

being detectable by a detector, and wherein the emitted luminescence is usable

for authenticating the label.

44. The system of claim 43 wherein the taggant is interspersed in the adhesive in a

non-random manner such that a recognizable image is generated by the luminescence emitted

from the taggant.

45. The system of claim 44, wherein the substrate and adhesive are at least

partially transparent to the emitted luminescence.

46. A system for authenticating an item, the system comprising:

a detector comprising:

an illuminator configured to emit a signal that excites a taggant

contained within a label on an item; a

a sensor configured to detect luminescence emitted by the taggant; and

a processor connected to the sensor configured to interpret the detected

luminescence and generate a signal that the label is authentic, based on the

detected luminescence.

47. A method of authenticating an item, the method comprising:



illuminating the item with an excitation signal, wherein the item comprises an

adhesive having a taggant interspersed therein, wherein the taggant emits

luminescence in response to an excitation signal;

sensing the emitted luminescence from the taggant; and

determining the authenticity of the item based on the sensed emitted

luminescence.

48. A method of authenticating an item through a substrate, the method

comprising:

illuminating a substrate with an excitation signal, wherein the substrate

comprises a taggant applied thereto, wherein the taggant emits luminescence in

response to illumination by an excitation signal, and wherein the excitation signal

passes through the substrate to excite luminescence by the taggant;

sensing emitted luminescence, wherein the emitted luminescence passes

through the substrate to be sensed;

determining the authenticity of the item based on the sensed luminescence.
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