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Description

[0001] The present invention relates to placing a
marking on a substrate or other object which is invisible
to the unaided human eye but can be detected using an
apparatus producing light in the visible and near infrared
spectra. The invention further relates to a method of en-
coding information on a substrate using a near infrared
fluorescing compound and detecting the compound.
[0002] Prevention of fraud, copying, or theft of goods
such as automobiles, boats, motorcycles, bicycles, art,
collectibles, and important documents such as financial
instruments (stocks, bonds, security papers, checks
and bank notes), and government issued papers (pass-
ports, drivers licenses and identity cards) has been a
long-standing problem in society. The prior art is replete
with many approaches to deter or avoid such fraud, cop-
ying or theft by placing visible and/or invisible identifica-
tion marks on the goods and documents. Such identifi-
cation marks have been placed openly or in covert lo-
cations. For example, U.S. Patent No. 4,239,261 issued
to Richardson on December 16, 1980 discloses a micro-
marking label applied to an article. The marker or label
is formed from a thin plate of generally clear plastic ma-
terial which is typically transparent or may be tinted with
a specific color if required. The thickness of the material
is about 25,4 µm (0.001 of an inch) to 50,8 µm (0.002
of an inch) (1 to 2 mills) with an overall dimension rang-
ing from about 0,726 by 0,726 mm (0.0286 by 0.0286 of
an inch). The exact dimensions of the marker or label
can be varied to fill space requirements or to eliminate
optical resolution or optical definition limitations of photo
reproduction equipment. The area of the marker is di-
vided into segregated digital areas into which homoge-
neous or digital markings are placed in order to desig-
nate a specific code to identify the object. A disadvan-
tage of this marker is that it resides on the surface of the
substrate. The label can be covered up, knocked off or
obliterated in which case the marker or label looses its
effectiveness.
[0003] U. S. Patent No. 5,083,814 issued to Guinta et
al. on January 28, 1992 discloses a security method for
applying a security marking to an automobile, boat and
the like. The method involves a nationwide network of
authorized dealers which are supplied with input and
output devices such as computer, monitor and a hand-
held marking device. Using specified locations data sup-
plied from a central process unit, the dealer applies to
the surface of the automobile a confidential and invisible
registration code.
[0004] In many printing technology applications it is
necessary to distinguish an original from a copy or coun-
terfeit item. With modern copying techniques, printed
material can be reproduced at will and is virtually indis-
tinguishable from the original, especially if the copy is
printed on a substrate that is similar to the original. It is
well known that various means and methods have been
proposed for covertly marking and identifying items to

circumvent and economically dissuade someone from
copying the original. Typically, such means and meth-
ods used inks or paints that fluoresce when subjected
to an ultraviolet light source. Such simple fluorescent
marking used in conjunction with ultraviolet light pro-
vides a dramatic effect, since the marking, which is
seemingly invisible to light in the visible spectra of 400
to 700 nanometers becomes brightly fluorescent under
ultraviolet radiation. For example, U. S. Patent No.
4,736,425 issued to Jalon on April 5, 1988 discloses a
two-step marking method for important documents,
such as security papers, bank bills, checks, shares,
stamps and the like to prevent forgery and to authenti-
cate the document. In the first step of the marking proc-
ess, one or more elements which form a chelate are de-
posited in or on the security paper. The elements are
chosen so that the chelate is not formed until later. In
the second step of the process, the chelate is formed by
depositing on the paper the missing components to pro-
duce the synthesis of the chelate. The missing elements
are added to the paper by means of an aqueous alco-
holic deposition. Accordingly, it is possible to deposit the
ligands in the first step and the metal ions in the second
step, or vice-versa. The chelated compounds are
formed with metals and rare-earth elements and are in-
visible under sunlight but are fluorescent when exposed
to ultraviolet light rays.
[0005] This method is disadvantageous because in
performing the first step, care must be taken to ensure
that the deposited solutions are properly pH adjusted for
the chelate when formed. Second, there must be a sig-
nificant excess of the ligand to form the chelate.
[0006] U. S. Patent No. 4,591,707 issued to Stenzel
et al. on May 27, 1986 discloses the use of a hallmark
on financial paper, such as bank notes, currency and
the like. The hallmark is a coating on the exterior surface
of the paper substrate applied by vacuum disposition
techniques, such as evaporation or cathode sputtering,
in the form of a pattern, stripes or figures.
[0007] U. S. Patent No. 3,614,430 issued to Berler on
October 19, 1971 discloses a method for electronically
retrieving coded information imprinted on a substantially
translucent substrate. The ink used to code the informa-
tion fluoresces when exposed to ultraviolet light. The flu-
orescence is photoelectrically sensed through the trans-
lucent substrate. A reader device then interprets the
coded information and may further preform a desired
output relative to the coded information.
[0008] U.S. Patent No. 3,933,094 issued to Murphy et
al. on January 20, 1976 discloses a substrate such as,
a business reply envelope, having bar code information
imprinted thereon. The bar code is printed on the sub-
strate using a plurality of inks having a color which, in
combination with the substrate, yields a Print Contrast
Signal substantially less than 50 percent when meas-
ured in the wavelength range of 800 to 900 nanometers.
Added to the ink is a metallic compound sufficient to in-
crease the Print Contrast Signal of the ink and substrate
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to at least 50 percent.
[0009] U. S. Patent No. 4,504,084 issued to Miehe et
al. on November 12, 1991 discloses a method for mark-
ing originals so that copies can be distinguished from
the originals. The method includes using a ribbon having
a printing medium for printing the original. The ribbon
includes a substance in the form of a marking which,
when used, produces an invisible distinguishable mark-
ing which is recognizable only by using a special scan-
ner.
[0010] U. S. Patent No. 5,514,860 issued to Berson
on May 7, 1996 discloses a document having encoded
or encrypted data printed on a transparent tape. The da-
ta is printed using an invisible ink. The ink becomes vis-
ible only when exposed to ultraviolet light or infra-red
light, depending upon the dyes used in the ink.
[0011] U.S. Patent No. 5,514,860 issued to Auslander
et al. on August 6, 1996 discloses a bar code having
more information than a standard bar code by printing
an upper layer and lower layer bar code. The ink used
to print the lower bar code is a regular ink which absorbs
in the visible range of the spectra, i.e., between 400 and
700 nanometers. The upper layer bar code is printed
using an ink that is invisible to the naked eye. The invis-
ible inks used are based on complexes of rare earth el-
ements such as Eu, Tb, Sm, Dy, Lu and various chelat-
ing agents to produce chromophore ligands that absorb
in the ultraviolet and blue spectra region. The lower bar
code is read by a first excitation source emitting a first
wavelength and a first sensor and the upper layer bar
code is read by a second excitation source emitting a
second wavelength and a second sensor.
[0012] DE-A-35 14 852 discloses a stamp comprising
a paper or plastic substrate and a layer of adhesive on
said substrate to adhere the stamp to a carrier support,
the layer of adhesive containing a marking material
which can be excited in the visible or infrared spectral
ranges and also emit in these spectral ranges, wherein
said marking substance is detectable through the sub-
strate.
[0013] In all the systems that use fluorescence to
highlight the encoded markings it is required that there
be a reading system or scanner that will excite the fluo-
rescing compounds. The fluorescing light is then reflect-
ed back to a detector, collected and translated into an
electric current signal that is proportional to the light in-
tensity and the area illuminated. The electric signal is
then decoded and used in a predetermined manner. A
disadvantage of these systems that use an ultraviolet
fluorescing ink is that many materials and substrates,
such as dyes, paints and coatings, have brighteners or
other compounds that substantially interfere with the ul-
traviolet light absorption. Moreover, the ink or encoded
markings must be placed close to the surface of the sub-
strate. Thus, the markings are highly susceptible to be-
ing easily scratched or detected using a readily available
ultraviolet scanner.
[0014] Therefore, there is a need for an invisible mark-

ing that can be placed on a substrate that can be sub-
stantially hidden from visible and ultraviolet light detec-
tion yet still provide a means for determining authenticity
of the document. There is also a need for an invisible
marking that can be placed on a substrate and protected
from being inadvertently rubbed off, scratched or re-
moved.

SUMMARY OF THE INVENTION

[0015] The present invention is based on the use of a
compound that fluoresces when exposed to visible and
near infra-red radiation having a wavelength of about
650 nm to about 1100 nm. The compounds are normally
invisible to both the unaided human eye under normal
lighting conditions and when exposed to ultraviolet light
radiation.
[0016] The present invention overcomes the disad-
vantages of the prior art by providing a substrate and
using a compound which fluoresces at a wavelength
greater than about 650 nm to imprint indicia or encoded
information thereon. The compound is protected and
hidden from detection by one or more layers of a mate-
rial that substantially absorbs, reflects, and/or scatters
light in the visible and ultraviolet wavelength regions.
[0017] Another aspect of the invention is a method for
marking encoded information on a substrate wherein
the information is hidden from visual and ultraviolet de-
tection. The method includes the steps of applying to a
substrate an invisible encoded marking using a com-
pound which fluoresces at a wavelength greater than
about 680 nm and covering the compound with a layer
of material that substantially absorbs, reflects, and/or
scatters light in the visible and ultraviolet wavelength re-
gions. The method can further include exposing the
compound to an excitation radiation so that the com-
pound produces a fluorescence, and detecting the fluo-
rescence through the absorbing or reflecting layer.
[0018] Unexpectedly, it has been discovered that a
compound that fluoresces at a wavelength greater than
about 650 nm can be covered by a layer of material that
reflects, scatters, or absorbs light in both visible and ul-
traviolet wavelength regions and, when exposed to an
excitation radiation, will fluoresce sufficiently to be de-
tected through the covering layer. This is surprising
since the invisible inks used in the prior art were required
to be positioned in proximity to the excitation radiation
or required the substrate to be translucent permitting at
least some visible light to pass through the substrate.
[0019] It is an object of the invention to provide an in-
visible security marking on a substrate using a fluoresc-
ing compound in which the marking is substantially hid-
den from light in the visible and ultraviolet wavelengths.
[0020] It is another object of the invention to provide
a method for marking encoded information on a sub-
strate wherein the information is substantially hidden
from visual and ultraviolet detection.
[0021] These and other objects of the invention will
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become more fully apparent from the following detailed
description of the invention in conjunction with the ac-
companying drawings of figures wherein:

DETAILED DESCRIPTION OF THE DRAWINGS

[0022] FIG. 1 is a plan view of a typical envelope hav-
ing printed information thereon and having an invisible
encoded marking on the inside of the envelope which
shown for purposes of illustration arid description of the
invention.
[0023] FIG. 2 is a cross-sectional view of the envelope
across the plane 2--2 of FIG. 1 illustrating the invisible
encoded marking positioned between two layers of light
obscuring material.
[0024] FIG. 3 is a plan view of another embodiment
of the invention wherein coded information is printed on
a separate substrate, such as a label, which is then af-
fixed to a document such as a credit card, driver's li-
cense and the like.
[0025] FIG. 4 is a cross-sectional view of another em-
bodiment of the invention wherein the document is com-
prised of more than one layer and coded information is
printed on one layer and covered by a second layer.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0026] In accordance with the broad concept of the
invention, a substrate, such as a sheet of paper, a se-
curity document, a metal surface, a credit card or an en-
velope has an invisible marking containing encoded in-
formation for security and/or authentication purposes.
The invisible marking is imprinted on the substrate using
an ink or other appropriate marking composition con-
taining a fluorescing compound sensitive to radiation
having a wavelength ranging from about 650 nanome-
ters (nm) to about 1100 nm and preferably from about
680 nm to about 900 nm. The marking is capable of be-
ing detected through a separation layer that covers the
marking.
[0027] Referring now to the drawings, wherein like ref-
erence characters designate like or corresponding parts
throughout the views, FIGS. 1 and 2 show a substrate,
illustrated as a business envelope 10, having visible
printed indicia on at least one outer surface thereof. The
envelope 10 generally has two planar outer surfaces,
both of which may be utilized to imprint or have placed
thereon information necessary for proper delivery. How-
ever, for purposes of illustration, only the front surface
12 will be shown and described. The envelope 10 also
includes an inner portion 14, which is used to hold the
contents of the envelope. It should be understood that
when referring to physical relationships of the various
described components such terms as "front," "back,"
"inner," "outer," "upper," "lower," "left," "right," or the like
have reference solely to the orientation depicted in the
drawings. Actual embodiments may differ. It is to be fur-

ther understood that the invention described herein is
not so limited to the particular embodiments illustrated.
The front surface 12 has an area that is used for placing
the recipient's name, address, city, state, zip code as
well as any other pertinent information which may be
used to properly identify the correct destination. The en-
velope 10 further includes an invisible imprinted or en-
coded information 16, shown as a bar code, printed on
the inside 14 of the envelope 10 or on a portion of the
envelope contents, not shown. In accordance with the
invention, the encoded information 16 is imprinted on
the envelope using an ink that is invisible under normal
conditions and under visible and ultraviolet light, so as
to be undetectable to the unaided human eye. The en-
coded information 16 is shown for illustration purposes
only. The information is shown as appearing toward the
lower right hand comer of the envelope 10, but can be
positioned anywhere on the envelope 10 including in the
area normally reserved for writing the recipient's name,
address, etc.
[0028] Although, the coded information 16 is depicted
as a bar code, the coded information can be a signature,
symbol, and/or alpha-numeric code. Generally, a bar
code is a set of black bars and white spaces lines which
represent alpha/numeric information in binary form.
There are several different kinds of bar codes, but in
each a number, letter or other character is formed by a
certain number of bars and spaces. The illustrated bar
code 16 includes a horizontal series of vertically elon-
gated bars printed in a predetermined arrangement to
create the coded information. The bar code can provide
a considerable amount of detailed data which may in-
clude such information as a recipient's zip code, street
address, name and other information as may be neces-
sary to properly sort and process the envelope. In ac-
cordance with the invention, the encoded information 16
appears on the inside 14 of the envelope 10 so that a
portion of the envelope acts as a barrier or separation
layer 18 between the excitation source and the fluoresc-
ing compound. In this manner, the bar code 16 is further
protected from smearing or being inadvertently re-
moved.
[0029] To protect the privacy as to the contents, most,
if not all envelopes are made from paper which is sub-
stantially opaque to visible and ultraviolet radiation.
However, depending upon the desired application, the
substrate can be any suitable material which can be
printed on and may include a diverse range of natural
materials, synthetic materials or combinations thereof.
For example, the substrate can be constructed from pa-
per, cardboard, fabrics (woven and nonwoven), textiles,
plastic films and molded plastic articles, or in the case
of an automotive or an industrial application, various
metal sheets and metallic foils, such as Fe, Al, Ni, Cu,
various metallic alloys, glass and combinations of the
above. Referring again to an envelope 10, the paper
may be bond paper, pad paper, yellow paper, tracing pa-
per, carbonless copy paper or any other paper of suita-
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ble thickness and printing qualities. A plastic substrate
may be any variety of polymer materials such as nylon,
polyester, polyolefins such as polyethylene, polypropyl-
ene, polystyrene and the like.
[0030] The paper substrate used can contain optical
brighteners which produce a blue-colored fluorescence
when exposed to ultraviolet light. Alternatively, the en-
velope 10 may contain a coating or colorant that either
reflects or absorbs light in the visible and ultraviolet
wavelengths. For example, pearlesent pigments such
as IRIODIN can be placed on the surface of the enve-
lope to impart a color to the envelope yet maintain trans-
parency or permeability to infrared radiation. This does
not impair either the deposition or encoding of the infor-
mation or the subsequent detection of the data mark-
ings. The substrate is substantially opaque to visible and
ultraviolet radiation and desirably blocks greater than
50% of the radiation illuminating the substrate. As used
herein the term "block" or "blocks" means the illumina-
tion radiation is reflected off the substrate, absorbed by
the substrate or attenuated in any manner to substan-
tially prevent light radiation in the visible and ultraviolet
spectra from illuminating the contents of envelope. More
desirably, the substrate blocks greater than 75% of the
illuminating radiation and most desirably, the substrates
blocks greater than 90% of the illuminating visible and
ultraviolet radiation. However, the substrate should be
substantially transparent to light having a wavelength of
about 650 nm to about 1100 nm. One skilled in the art
will understand that the substrate may act alone or in
combination with other compounds or coatings on the
substrate to block the light radiation from illuminating the
contents of the envelope. Such combinations are to be
considered within the scope of the invention described
herein.
[0031] The ink used to imprint the coded information
is invisible to the unaided eye under both visible and
ultraviolet light sources. A preferred ink is described in
U.S. Patent Nos. 5,614,008 issued to Escano et al. on
March 25, 1997 and 5,423,432 issued to Krutak et al.
on June 13, 1995, both commonly assigned to the
present assignee. Generally, the ink of the present in-
vention contains from about 1 ppm to about 10%, by
weight, of a fluorescing compound. Preferably the ink
contains from about 1 ppm to about 5%, by weight, and
more preferably from about 5 ppm to about 1% by weight
of a fluorescing compound. The fluorescing compound
present in the ink absorbs the near infrared radiation and
produces a fluorescence having a wavelength greater
than that absorbed. The near infrared fluorophore pro-
duces a fluorescence having a wavelength greater than
650 nm, preferably, greater than 680 nm and more pref-
erably, from about 690 nm to about 900 nm.
[0032] The ink can be applied to the substrate using
any conventional printer apparatus or method. For ex-
ample, the fluorescing ink composition can be included
in an ink ribbon used in a standard type writer or in a
more contemporary liquid ink printing apparatus such

as an ink jet printer.
[0033] An apparatus useful for excitation and detec-
tion of the fluorophoric compound is described in greater
detail in the aforementioned 5,423,432 US patent. Gen-
erally, such apparatus has a light source capable of
emitting radiation in the visible and near infrared regions
which excites the fluorophore in the ink. The apparatus
also includes a wavelength selector and near IR sensi-
tive photodetector known to those skilled in the art. The
output of the photodetector is provided to a level adjust-
ment amplifier, the output of which is provided to an in-
tegrated circuit digital multimeter.
[0034] Referring to FIG. 3, another embodiment of the
invention is shown as a credit card 30. Conventionally,
the card 30 has embossed on one of its surfaces the
routine and customary information, such as the issue
number, dates of validation, card holder and the like.
The card 30 may further include one or more holograph-
ic images, not shown, which are generally included on
the face of the card 30 to prevent copying and fraud.
The credit card 30 can be constructed from a single layer
or multiple layers of a polymeric material. The credit card
30 includes an area 32, typically on the back surface,
where the holder signs his/her name. The writable sur-
face of the signature area 32 may consist of a coating
or an adhesively applied label. The invisible encoded
information is positioned in the signature area 32. When
only a coating is applied to the signature area 32, the
invisible encoded information is preferably printed on
the surface of the card 30 before the coating is applied
but may also be incorporated into the coating composi-
tion. In the case where a label is used, the invisible en-
coded information is printed on the substrate and cov-
ered by the adhesive coating.
[0035] Referring to FIG. 4, a cross-sectional view of
an alternative embodiment 40 of the invention is illus-
trated. The invisible compound 16 having the fluoro-
phore is printed on the substrate 42 and then covered
by a coating layer 44. The coating layer 44 can be a
permanent material such as paint, ink, varnish, lacquer,
shellac and the like or a temporary coating such as frost
or ice. The coating 44 can have a thickness ranging from
about 2,54 µm (0.0001 of an inch) to about 2,54 cm (1
inch). Preferably, the coating has a thickness of about
25,4 µm (0.001 of an inch) to about 0,95 cm (0.375 of
an inch). The coating 44 is transparent to the excitation
radiation and especially to the wavelength desired to be
detected. Advantageously, the fluorescing compounds
useful in the practice of the invention do not require the
excitation light to be projected on the surface containing
the composition and may instead have one or more lay-
ers separating the compound from the excitation light
source.
[0036] Documents, licenses, credit cards and other
articles having invisible security markings of the present
invention have an advantage over prior art documents
that may have incorporated invisible markings since the
compound fluoresces at wavelengths that are substan-
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tially transparent to materials that would block visible
and ultraviolet radiation. Although not to be bond to any
theory, it is believed that the greater ease in which light
of the longer wavelengths can penetrate a scattering
medium is a result of the wavelength dependence of the
scattering phenomenon. Such light scattering is gener-
ally referred to as Rayleigh and Mie scattering. As a re-
sult, images observed under visible and ultraviolet light
are significantly more obscured than images produced
by near-infrared light. The prior art methods relied on
the principle of contrast where it was desirable to
achieve a high reflectance from the substrate and a very
low reflectance from the encoded information to assure
sensing the encoded information. Thus, where there
was insufficient contrast between the substrate and the
encoded information, the scanning apparatus did not
provide a satisfactory response to read or identify the
information. Advantageously, it is no longer necessary
to rely on reflectance from the substrate to read the cod-
ed information.
[0037] Another aspect of the present invention is a
method for marking a document with an invisible indicia
or encoded information. The method includes the steps
of applying an invisible marking to a substrate using a
composition containing the fluorophoric compound dis-
cussed above, and covering the compound with a layer
of material that substantially absorbs or reflects light ra-
diation in the visible and ultraviolet spectra. Advanta-
geously, when documents or other items such as cars,
boats, motorcycles, bicycles and the like are marked us-
ing a fluorescing compound in accordance with the
present invention, the covering layer obscures the mark-
ing compound from visible and ultraviolet radiation. The
covering layer is substantially transparent to radiation
having a wavelength greater than about 680 nm. The
encoded information can be detected by exposing the
fluorescing compound to the appropriate excitation ra-
diation, generally from about 650 nm to about 1100 nm
so that the compound produces a fluorescence. The flu-
orescence is then detected through the cover layer by
using an appropriate detector.
[0038] The following Examples are being submitted
to further illustrate the present invention and are not in-
tended to limit the scope of the invention described here-
in.

EXAMPLE 1

[0039] An ink formulation having 60 ppm of a fluoro-
phore was prepared in accordance with U.S. Patent No.
5,614,008. The ink was used to print an invisible bar
code on high-gloss filled paper typically used in maga-
zines. The paper was folded so that the invisible code
was on a side facing the envelope. Using a modified Ac-
cu-Sort model 55 scanner with a 9000 DRX decoder,
the bar code was easily detected through the envelope.

EXAMPLE 2

[0040] An ink formulation having 100 ppm of a fluor-
ophore was prepared as in Example 1 above. An invis-
ible code was then printed on a substrate and covered
by a hot melt rubber based adhesive. The invisible code
was detected through the substrate and the adhesive.

EXAMPLE 3

[0041] An ink formulation having 100 ppm of a fluor-
ophore was prepared as in Example 1 above. An invis-
ible code was then printed on a substrate and covered
by an acrylic emulsion adhesive. The invisible code was
detected through the substrate and the adhesive

EXAMPLE 4

[0042] Two, 0,946 litre (one quart)high density poly-
ethylene containers were imprinted with an invisible
marking. The containers were then filled with dry ice and
acetone and placed over a sink containing hot water.
The containers were suspended for a sufficient duration
to produce a layer of frost on the containers having a
thickness of from about 0,3 cm to about 0,95 cm (about
1/8 to about 3/8 of an inch). Using a scanner as de-
scribed in Example 1 above, the invisible code was de-
coded through the layer of frost.

Claims

1. A composition comprising a substrate and a com-
pound imprinted on a surface of said substrate, said
compound when exposed to an excitation radiation
produces a fluorescence having a wavelength
greater than about 650 nm, and wherein said com-
pound is separated from said excitation radiation by
a layer of material characterized in that said layer
of material substantially reflects or absorbs ultravi-
olet and visible radiation.

2. The composition of claim 1 wherein said compound
is a fluorescent ink that fluoresces at a wavelength
greater than about 680 nm.

3. The composition of claim 1 wherein said layer sep-
arating said compound from said excitation radia-
tion is said substrate.

4. The composition of claim 1 wherein said layer sep-
arating said compound from said excitation radia-
tion reflects or absorbs greater than 50% of the vis-
ible and ultraviolet light illuminating said layer.

5. The composition of claim 1 wherein said layer sep-
arating said compound from said excitation radia-
tion reflects or absorbs greater than 75% of the vis-
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ible and ultraviolet light illuminating said layer.

6. The composition of claim 1 wherein said layer sep-
arating said compound from said excitation radia-
tion reflects or absorbs greater than 90% of the vis-
ible and ultraviolet light illuminating said layer.

7. The composition of claim 1 wherein said substrate
is a metallic surface and said separating layer is a
substantially opaque coating covering said fluo-
rescing compound.

8. The composition of claim 7 wherein said coating is
selected from the group consisting of paint, ink, lac-
quer, varnish, ice, frost and shellac.

9. The composition of claim 1 wherein said separating
layer comprises a plurality of layers.

10. The composition of claim 1 wherein said substrate
is a substantially opaque envelope having said im-
printed compound placed on an interior portion of
said envelope.

11. The composition of claim 1 wherein said substrate
is a document having visual text printed thereon and
said imprinted compound is printed on a label af-
fixed to said document, said label being substantial-
ly opaque to UV and visible light.

12. The composition of claim 1 wherein said imprinted
compound shows a bar code

13. A security document comprising a substrate having
invisible imprinted indicia or encoded information
thereon, said invisible imprinted indicia or encoded
information comprising a compound that when ex-
posed to an excitation radiation produces a fluores-
cence having a wavelength greater than about 650
nm, and wherein said compound is separated from
said excitation radiation by a layer of material ac-
cording to claim 1.

14. The document of claim 13 wherein said separation
layer is said substrate.

15. A method for marking encoded information on a
substrate, said method comprising applying a mark
on the substrate using an composition having a
fluorophoric compound which fluoresces at a wave-
length greater than about 650 nm and covering said
marking composition with a layer of material ac-
cording to claim 1.

16. The method of claim 15 further comprising the steps
of exposing the fluorophoric compound to an exci-
tation radiation whereby the compound produces a
fluorescence and detecting the fluorescence

through said covering layer.

17. The method of claim 15 wherein said substrate is
selected from the group consisting of natural mate-
rials, synthetic materials and combinations thereof.

18. The method of claim 15 wherein said encoded in-
formation is a bar code.

19. The method of claim 15 wherein said covering layer
reflects or absorbs greater than 50% of the visible
and ultraviolet light illuminating said layer.

20. The method of claim 15 wherein said covering layer
reflects or absorbes greater than 75% of the visible
and ultraviolet light illuminating said layer.

21. The method of claim 15 wherein said covering layer
reflects or absorbes greater than 90% of the visible
and ultraviolet light illuminating said layer.

22. The method of claim 14 wherein said compound flu-
oresces at a wavelength greater that said excitation
radiation.

23. The method of claim 15 wherein said fluorescence
wavelength is from about 690 nm to about 900 nm.

Patentansprüche

1. Zusammensetzung, die ein Substrat und eine Ver-
bindung, die auf einer Oberfläche besagten Sub-
strats aufgedruckt ist, umfaßt, wobei besagte Ver-
bindung, wenn sie einer Anregungsstrahlung aus-
gesetzt wird, eine Fluoreszenz mit einer Wellenlän-
ge von mehr als etwa 650 nm erzeugt und wobei
besagte Verbindung von besagter Anregungsstrah-
lung durch eine Materialschicht getrennt ist, da-
durch gekennzeichnet, daß besagte Material-
schicht ultraviolette und sichtbare Strahlung im we-
sentlichen reflektiert oder absorbiert.

2. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagte Verbindung eine fluo-
reszierende Tinte ist, die bei einer Wellenlänge von
mehr als etwa 680 nm fluoresziert.

3. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagte Schicht, die besagte
Verbindung von besagter Anregungsstrahlung
trennt, besagtes Substrat ist.

4. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagte Schicht, die besagte
Verbindung von besagter Anregungsstrahlung
trennt, mehr als 50 % des sichtbaren und ultravio-
letten Lichts, das auf besagte Schicht auftrifft, re-
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flektiert oder absorbiert.

5. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagte Schicht, die besagte
Verbindung von besagter Anregungsstrahlung
trennt, mehr als 75 % des sichtbaren und ultravio-
letten Lichts, das auf besagte Schicht auftrifft, re-
flektiert oder absorbiert.

6. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagte Schicht, die besagte
Verbindung von besagter Anregungsstrahlung
trennt, mehr als 90 % des sichtbaren und ultravio-
letten Lichts, das auf besagte Schicht auftrifft, re-
flektiert oder absorbiert.

7. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagtes Substrat eine metal-
lische Oberfläche und besagte Trennschicht eine
im wesentlichen undurchsichtige Beschichtung ist,
die besagte fluoreszierende Verbindung überdeckt.

8. Zusammensetzung nach Anspruch 7, dadurch ge-
kennzeichnet, daß besagte Beschichtung ausge-
wählt ist aus der Gruppe, die aus Farbe, Tinte, phy-
sikalisch trocknendem Lack, oxidativ trocknendem
Lack, Eis, Reif und Schellack besteht.

9. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagte Trennschicht eine
Mehrzahl von Schichten umfaßt.

10. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagtes Substrat ein im we-
sentlichen undurchsichtiger Umschlag ist, der be-
sagte aufgedruckte Verbindung angeordnet auf ei-
nem inneren Teil besagten Umschlages aufweist.

11. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagtes Substrat ein Doku-
ment mit darauf aufgedrucktem sichtbaren Text ist
und besagte aufgedruckte Verbindung auf ein Eti-
kett aufgedruckt ist, das an besagtem Dokument
befestigt ist, wobei besagtes Etikett gegenüber UV-
und sichtbarem Licht im wesentlichen undurchläs-
sig ist.

12. Zusammensetzung nach Anspruch 1, dadurch ge-
kennzeichnet, daß besagte aufgedruckte Verbin-
dung einen Barcode zeigt.

13. Sicherheitsdokument, das ein Substrat mit unsicht-
baren aufgedruckten Freimachungsvermerken
oder kodierter Information derart umfaßt, wobei be-
sagte unsichtbare aufgedruckte Freimachungsver-
merke oder kodierte Information eine Verbindung
umfaßt, die, wenn sie einer Anregungsstrahlung
ausgesetzt wird, einer Fluoreszenz mit einer Wel-

lenlänge von mehr als etwa 650 nm erzeugt, und
wobei besagte Verbindung von besagter Anre-
gungsstrahlung durch eine Materialschicht gemäß
Anspruch 1 getrennt ist.

14. Dokument nach Anspruch 13, dadurch gekenn-
zeichnet, daß besagte Trennschicht besagtes
Substrat ist.

15. Verfahren zum Aufbringen kodierter Information auf
ein Substrat, wobei besagtes Verfahren das Auf-
bringen einer Markierung auf das Substrat unter
Verwendung einer Zusammensetzung, die eine
fluorophore Verbindung aufweist, die bei einer Wel-
lenlänge von mehr als etwa 650 nm fluoresziert,
und das Überziehen besagter Markierungszusam-
mensetzung mit einer Materialschicht gemäß An-
spruch 1 umfaßt.

16. Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, daß es weiter die Schritte der Einwirkung
einer Anregungsstrahlung auf die fluorophore Ver-
bindung, wodurch die Verbindung eine Fluoreszenz
erzeugt, und das Erfassen der Fluoreszenz durch
besagte Abdeckschicht hindurch umfaßt.

17. Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, daß besagtes Substrat ausgewählt ist
aus der Gruppe, die aus natürlichen Materialien,
synthetischen Materialien und Kombinationen der-
selben besteht.

18. Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, daß besagte kodierte Information ein
Barcode ist.

19. Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, daß besagte Abdeckschicht mehr als 50
% des sichtbaren und ultravioletten Lichts, das auf
besagte Schicht auftrifft, reflektiert oder absorbiert.

20. Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, daß besagte Abdeckschicht mehr als 75
% des sichtbaren und ultravioletten Lichts, das auf
besagte Schicht auftrifft, reflektiert oder absorbiert.

21. Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, daß besagte Abdeckschicht mehr als 90
% des sichtbaren und ultravioletten Lichts, das auf
besagte Schicht auftrifft, reflektiert oder absorbiert.

22. Verfahren nach Anspruch 14, dadurch gekenn-
zeichnet, daß besagte Verbindung bei einer höhe-
ren Wellenlänge als besagte Anregungsstrahlung
fluoresziert.

23. Verfahren nach Anspruch 15, dadurch gekenn-
zeichnet, daß besagte Fluoreszenzwellenlänge
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von etwa 690 nm bis etwa 900 nm beträgt.

Revendications

1. Composition comprenant un substrat et un compo-
sé imprimé sur une surface dudit substrat, ledit
composé produit quand il est exposé à un rayonne-
ment d'excitation une fluorescence ayant une lon-
gueur d'onde supérieure à environ 650 nm et dans
laquelle ledit composé est séparé dudit rayonne-
ment d'excitation par une couche de matériau ca-
ractérisée en ce que ladite couche de matériau ré-
fléchit ou absorbe fortement un rayonnement ultra-
violet et visible.

2. Composition de la revendication 1 dans laquelle le-
dit composé est une encre fluorescente qui est fluo-
rescente à une longueur d'onde supérieure à envi-
ron 680 nm.

3. Composition de la revendication 1 dans laquelle la-
dite couche séparant ledit composé dudit rayonne-
ment d'excitation est ledit substrat.

4. Composition de la revendication 1 dans laquelle la-
dite couche séparant ledit composé dudit rayonne-
ment d'excitation réfléchit ou absorbe plus de 50 %
de la lumière visible et ultraviolette éclairant ladite
couche.

5. Composition de la revendication 1 dans laquelle la-
dite couche séparant ledit composé dudit rayonne-
ment d'excitation réfléchit ou absorbe plus de 75 %
de la lumière visible et ultraviolette éclairant ladite
couche.

6. Composition de la revendication 1 dans laquelle la-
dite couche séparant ledit composé dudit rayonne-
ment d'excitation réfléchit ou absorbe plus de 90 %
de la lumière visible et ultraviolette éclairant ladite
couche.

7. Composition de la revendication 1 dans laquelle le-
dit substrat est une surface métallique et ladite cou-
che de séparation est un revêtement de surface for-
tement opaque recouvrant ledit composé fluores-
cent.

8. Composition de la revendication 7 dans laquelle le-
dit revêtement de surface est choisi dans le groupe
formé par de la peinture, de l'encre, de la laque, du
vernis, de la glace, du givre et de la gomme-laque.

9. Composition de la revendication 1 dans laquelle la-
dite couche de séparation comprend une multitude
de couches.

10. Composition de la revendication 1 dans laquelle le-
dit substrat est une enveloppe fortement opaque
ayant ledit composé imprimé placé sur une portion
intérieure de ladite enveloppe.

11. Composition de la revendication 1 dans laquelle le-
dit substrat est un document ayant un texte visuel
imprimé sur celui-ci et ledit composé imprimé est
imprimé sur une étiquette apposée audit document,
ladite étiquette étant fortement opaque vis-à-vis de
la lumière UV et visible.

12. Composition de la revendication 1 dans laquelle le-
dit composé imprimé représente un code barre.

13. Document de sécurité comprenant un substrat
ayant un timbre imprimé invisible ou une informa-
tion codée invisible sur celui-ci, ledit timbre imprimé
invisible ou ladite information codée invisible com-
prenant un composé qui produit quand il est exposé
à un rayonnement d'excitation une fluorescence
ayant une longueur d'onde supérieure à environ
650 nm et dans lequel ledit composé est séparé du-
dit rayonnement d'excitation par une couche de ma-
tériau selon la revendication 1.

14. Document de la revendication 13 dans lequel ladite
couche de séparation est ledit substrat.

15. Procédé pour marquer de l'information codée sur
un substrat, ledit procédé comprenant d'appliquer
une marque sur le substrat en utilisant une compo-
sition ayant un composé fluorogène qui est fluores-
cent à une longueur d'onde supérieure à environ
650 nm et de recouvrir ladite composition de mar-
quage avec une couche de matériau selon la reven-
dication 1.

16. Procédé de la revendication 15 comprenant en
outre les étapes consistant à exposer le composé
fluorogène à un rayonnement d'excitation par le-
quel le composé produit une fluorescence et à dé-
tecter la fluorescence à travers ladite couche qui le
recouvre.

17. Procédé de la revendication 15 dans lequel ledit
substrat est choisi dans le groupe formé par des
matériaux naturels, des matériaux synthétiques et
des associations de ceux-ci.

18. Procédé de la revendication 15 dans lequel ladite
information codée est un code barre.

19. Procédé de la revendication 15 dans lequel ladite
couche qui recouvre réfléchit ou absorbe plus de 50
% de la lumière visible et ultraviolette éclairant la-
dite couche.
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20. Procédé de la revendication 15 dans lequel ladite
couche qui recouvre réfléchit ou absorbe plus de 75
% de la lumière visible et ultraviolette éclairant la-
dite couche.

21. Procédé de la revendication 15 dans lequel ladite
couche qui recouvre réfléchit ou absorbe plus de 90
% de la lumière visible et ultraviolette éclairant la-
dite couche.

22. Procédé de la revendication 14 dans lequel ledit
composé est fluorescent à une longueur d'onde su-
périeure à celle dudit rayonnement d'excitation.

23. Procédé de la revendication 15 dans lequel ladite
longueur d'onde de fluorescence est comprise en-
tre environ 690 nm et environ 900 nm.
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