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EDIBLE PRODUCT MARKERS AND METHODS 
FOR MAKING AND USING EDIBLE PRODUCT 

MARKERS 

BACKGROUND OF THE INVENTION2 

0001) 1. Field of the Invention 
0002 The present invention relates to markers for foods 
or other edible materials and to processes making and using 
Such markers. 

0003 2. Background of the Related Art 
0004. There is demand for meat and agricultural products 
with specifically defined bur visually undetectable charac 
teristics. Examples include meat from range fed animals and 
organically grown vegetables. Premiums are paid for Such 
products. These premiums have in turn created demand for 
Safe, reliable, easily read, and inexpensive markers that can 
independently and Securely verify the origin and provenance 
of Such products. 
0005 The spread of bovine spongiform encephalopathy 
by contaminated animal protein Supplements from the 
United Kingdom to Europe, the Middle East, and Asia has 
led consumers and regulators throughout the World to 
demand more Stringent proof of the origin and provenance 
of animal as well as human foods. Consumer diffidence 
about and allergies to food made from genetically modified 
organisms has extended this demand to all products made 
from food materials. Careful packaging and continuous 
Surveillance during transit and Storage may partially address 
this demand, but neither totally excludes the possibility that 
the product within the package has been adulterated, either 
accidentally or deliberately. 

0006 The demand for markers extends beyond food to 
other edible products, Such as pharmaceuticals, including 
Vitamins, nutritional Supplements and drugs. The Worldwide 
production of and market for pharmaceuticals has created 
numerous opportunities for product diversion and product 
tampering. Such opportunities exist for both raw materials 
and finished products. Finally, fear of terrorism, domestic 
and foreign, has become yet another Source of demand for 
greater Security throughout the food and edible product 
chains. 

0007 Relevant factors to consider in developing such 
markers include biocompatibility, information Storage 
capacity, physical size and manipulability. Since these mark 
ers would be used on food and other edible products, they 
must be made of a Substances that are either digestible or 
biologically inert. Additionally, the markers must be able to 
carry Sufficient code to achieve desired characteristics, Such 
as to distinguish the marked product from that of competi 
tors or imitators and to prevent counterfeiting. The physical 
Size of the markers must be Sufficiently Small Such as not to 
change the Specifications of the marked products and yet be 
Sufficiently large So that the Smallest informative dimension 
can be reproducibly identified. Finally, the markers must be 
able to be manipulated effectively to mark the desired 
product, for instance to avoid or minimize Such concerns as 
electroStatics, Surface tension, air currents and the like. 
Presently, no product in commerce meets these require 
mentS. 

0008 Prior art processes of marking pharmaceuticals and 
food products typically involve disposing a dye onto the 
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surface of a product. For instance, U.S. Pat. No. 6,299,374 
to Naor, et al., discloses capillary feed marking instruments 
capable of producing edible colored indicia directly on food 
Substrates and medicaments. Naor also disclose methods of 
using these instruments to mark food Substrates and medi 
caments. For instance, in the method of Naor, Solid medi 
caments are marked with a liquid, non-toxic, detectable 
marking Substance which differs from the medicament in 
color. 

0009. A prior art process for tracking medicaments 
includes adding a non-toxic Substance to the medicament 
and detecting the ingested Substance in the blood or other 
body fluids following ingestion of the medicament. The 
non-toxic Substance may be detected by chemical, photo 
electric or immunological methods. See, e.g., U.S. Pat. No. 
6,068,981. 

0010 Additionally, the prior art discloses Submicrometer, 
Striped, cylindrically shaped metallic bar codes useful in 
performing biological assayS. For instance, monolayers that 
resist nonspecific binding by proteins may be formed on the 
Surface of the metallic bar codes, enabling the bar codes to 
Serve as Supports for bioassayS. Additionally, by using 
differently striped metallic bar codes having different mono 
layerS adsorbed on the Surface thereof, multiple assays can 
be performed simultaneously. 

SUMMARY OF THE INVENTION 

0011. An object of the present invention is to solve at 
least the problems and/or disadvantages described above and 
to provide at least the advantages described hereinafter. 
0012 Another object of the present invention is to pro 
vide a Safe, reliable, easily read, and inexpensive marker for 
food and other edible products that can independently and 
Securely verify information about the marked product, Such 
as the origin and provenance thereof Advantages of the 
markers we describe below include biocompatibility, infor 
mation Storage capacity, range of sizes and manipulability. 
Our markers can be made from any biocompatible material 
that will retain its shape after it has been extruded into a 
filament. Our markers are made by Spooling and embedding 
these extruded filaments, and cutting the mass in which the 
Spooled filaments are embedded into thin Sections. 
0013. Accordingly, it is an object of the present invention 
is to provide edible product markers, as well as methods of 
making and using edible product markers. Other objects, 
features and advantages of the present invention will be Set 
forth in the detailed description of preferred embodiments 
that follows and, in part, will be apparent from the descrip 
tion or may be learned by practice of the invention. These 
objects and advantages of the invention will be realized and 
attained by the compositions and methods particularly 
pointed out in the written description and claims hereof 
0014. In accordance with these and other objects, a first 
embodiment of the present invention is directed to an article 
of manufacture for marking an edible product including a 
wound Spool of at least one filament comprising a first 
biocompatible material wrapped around a spool of a Second 
biocompatible material; and a third biocompatible material 
embedding the wound Spool, wherein the at least one 
filament includes at the periphery thereof at least one 
orientation groove and at least one code groove. 
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0.015. A second preferred embodiment of the present 
invention is directed to a method for making an edible 
product marker comprising: (a) extruding at least one fila 
ment comprising a first biocompatible material; (b) winding 
at least one filament around a Spool of a Second biocompat 
ible material to form a wound spool; (c) embedding the 
wound spool in a third biocompatible material; and (d) 
Slicing the embedded, wound Spool to form Sections of the 
wound Spool including edible product markers, wherein at 
least one filament includes at the periphery thereof at least 
one orientation groove and at least one code groove and the 
edible product markers correspond in shape to the croSS 
Sectional shape of at least one filament. 

0016 A third preferred embodiment of the present inven 
tion is directed to a method for marking an edible product 
comprising: (a) extruding at least one filament comprising a 
first biocompatible material; (b) winding at least one fila 
ment around a spool of a Second biocompatible material to 
form a wound spool; (c) embedding the wound spool in a 
third biocompatible material; (d) slicing the embedded, 
wound Spool to form Sections of the wound Spool including 
edible product markers; and (e) applying the edible product 
markers to an edible product, wherein at least one filament 
includes at the periphery thereof at least one orientation 
groove and at least one code groove and the edible product 
markers correspond in shape to the croSS Sectional shape of 
at least one filament. 

0.017. A fourth preferred embodiment of the present 
invention is directed to an edible product marker made by a 
method comprising: (a) extruding at least one filament 
comprising a first biocompatible material; (b) winding at 
least one filament around a Spool of a Second biocompatible 
material to form a wound spool; (c) embedding the wound 
Spool in a third biocompatible material; (d) slicing the 
embedded, wound Spool to form Sections of the wound Spool 
including edible product markers; and (e) releasing the 
edible product markers from the sections of the wound 
Spool. 

0.018. A fifth preferred embodiment of the present inven 
tion is directed to filament for making edible product mark 
erS comprising a filament made of a biocompatible material 
having an outer periphery, wherein the filament has at least 
one orientation groove and at least one code groove formed 
in the outer periphery thereof for at least a portion of the 
length of the filament. 

0.019 Asixth preferred embodiment of the present inven 
tion is directed to a method for making a filament compris 
ing extruding at least one biocompatible material through a 
Sieve in a Spinneret, wherein the extruded filament com 
prises at least one orientation groove and at least one code 
groove in the Outer periphery thereof along at least a portion 
of the length of the filament and, further, wherein the sieve 
includes at least one opening corresponding in shape to the 
croSS Sectional shape of the filament. 

0020 Additional advantages, objects and feature of the 
invention will be set forth in part in the description which 
follows and in part will become apparent to those having 
ordinary skill in the art upon examination of the following 
or may be learned from practice of the invention. The objects 
and advantages of the invention may be realized and attained 
as particularly pointed out in the appended claims. 
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BRIEF DESCRIPTION OF DRAWINGS 

0021. The invention will be described in detail with 
reference to the following drawings in which like reference 
numerals refer to like elements wherein: 

0022 FIG. 1 is a plan view and side view of an edible 
product marker made in accordance with the methods of the 
present invention; 
0023 FIG. 2 is a spinneret and sieve used to form 
filaments in accordance with the methods of the present 
invention; 
0024 FIG. 3 shows sections of a wound spool including 
edible product markers made according to the methods of 
the present invention; and 
0025 FIG. 4 shows the appearance of markers made in 
accordance with the present invention as the filaments 
wound and embedded on the Spool are sliced at increasingly 
oblique angles to the long axis thereof 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

0026 1. Definitions 
0027 AS used herein, the term “edible product” is 
intended to mean any product, Such as foodstuffs and 
pharmaceutical products, intended to be ingested or admin 
istered to an animal, Such as a human. Examples of Such 
foodstuffs include, but are not limited to (a) products or 
compositions containing one or more plant or animal tissue, 
enzyme, protein or any other component derived from a 
plant or an animal, including, but not limited to dairy 
products, Such as milk and cheese; produce, Such as Veg 
etables, fruits and grains, meats, Such as, beef, lamb, pork, 
goat and poultry, e.g., chicken and turkey; breads, and 
cereals; (b) products or compositions having a nutritional 
effect, Such as Vitamins, mineral Supplements and the like; 
and (c) mixtures of enzymes which are used in preparing an 
edible product. 
0028 Such pharmaceutical products include, but are not 
limited to, any pharmaceutical product for delivering a 
pharmacologically active agent to a desired Site of action in 
an animal, including, but not limited to, buccal, Sublingual, 
nasal, oral, topical, rectal and parenteral administration 
forms. Examples include, but are not limited to tablets, 
dragees, capsules, Syrups, caplets, aqueous or oil Suspen 
Sions, Suppositories, Sprays, aerosols and powders. 
0029. Additionally, as used herein, the term “edible prod 
uct” is intended to include packaged and unpackaged edible 
products as defined hereinabove. 
0030 AS used herein the term “biocompatible material” 
is intended to mean any material, both natural and Synthetic, 
that is compatible with living tissue, Such as digestible or 
biologically inert materials. 
0031) 2. Particularly Preferred Embodiments 
0032 FIG. 1 illustrates a preferred embodiment of a 
marker made in accordance with the present invention. The 
edible product marker 1, has along its circumference one 
orientation groove 2 and Seven code grooves 3. The marker 
is approximately 0.250 millimeter in diameter and approxi 
mately 0.005 millimeter in thickness. Along its circumfer 
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ence are Seven Symmetric code grooves 3 in the shape of a 
half circles with a diameters of approximately 0.050 milli 
meters. Each groove is separated by a length of approxi 
mately 0.050 millimeters along the circumference of the 
marker. The first and the last of these grooves are separated 
by approximately 0.043 millimeters from the orientation 
groove. The orientation groove is in the shape of a right 
triangle, again approximately 0.050 millimeters along the 
circumference, but in this case approximately 0.025 milli 
meters along one edge extending into the disc, and approxi 
mately 0.042 millimeters along the remaining edge that 
projects into the disc. The pattern on the circumference of 
the disc will ordinarily be read beginning with the code 
groove adjacent to the hypotenuse of the orientation groove, 
but can be read in the opposite direction or beginning with 
a different code groove. 

0033) A preferred embodiment of the present invention is 
directed to a method for making an edible product marker 
comprising: (a) extruding at least one filament of a first 
biocompatible material; (b) winding said at least one fila 
ment around a spool of a Second biocompatible material to 
form a wound spool; (c) embedding said wound spool in a 
third biocompatible material; and (d) slicing said embedded, 
wound Spool to form Sections of Said wound Spool compris 
ing edible product markers, wherein Said at least one fila 
ment comprises at the periphery thereof at least one orien 
tation groove and at least one code groove and Said edible 
product markers correspond in Shape to the croSS Sectional 
shape of Said at least one filament. 

0034. The filaments used in practicing the methods of the 
present invention are manufactured by extruding a biocom 
patible material through a replaceable Sieve in a Spinneret. 
The Sieve includes at least one opening corresponding in 
croSS Section to the Outer periphery of the extruded filament 
and produces an extruded filament having at least one 
orientation groove and at least one code groove in the outer 
periphery of the filament. By varying the opening shapes, 
filaments having a varying arrangements, e.g., numbers and 
shapes, of orientation and code grooves can be produced. 
Additionally, a plurality of differently shaped filaments can 
be produced simultaneously. 

0.035 A typical spinneret 5 and sieve 6 are shown in FIG. 
2. The Sieves will be cast So that they can make as many 
different markers Simultaneously as the available extrusion 
and Spooling machinery will allow. For instance, according 
to certain preferred embodiments of the present invention, 
each orifice will be shaped in one of the 128 possible 
arrangements for markers including at least one orientation 
groove and up to Seven code grooves. To make these 
orifices, a mold will be made in the Specific shape of each 
of the 128 images, and the molds will be used create the 
orifices of the shape of these images in the Sieve when the 
Sieve is cast from molten metal. 

0.036 The extruded filaments containing at least one 
orientation groove and at least one code groove are spooled 
for later use. To make a marker, a length of the filament is 
wound around a spool. The Spool may be grooved to 
facilitate uniform winding of the filament around the Spool. 
The spool in then embedded in a biocompatible material and 
the embedded mass is cut, thereby forming edible product 
markers. In certain preferred embodiments of the present 
invention, about 35 meters of filament about 0.025 mm in 
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diameter are transferred to a spool with a radius of approxi 
mately one centimeter and a length along its axis of approxi 
mately three centimeters. Preferably, the spool is made of the 
Same material that used to embed the filament and Spool 
after the filament has been wound around the Spool. 
0037. In certain preferred embodiments of the present 
invention, the Spool is generally cylindrical in Shape. 
According to the methods of the present invention, however, 
the Spool may be of any shape Suitable for winding a 
filament according to the methods of the present invention, 
including, but not limited to triangular, hexagonal, Square 
and the like. Similarly, in certain preferred embodiments of 
the present invention, the filament is generally cylindrical in 
shape. According to the methods of the present invention, 
however, the filament may be of any cross-sectional shape, 
including, but not limited to trianglular, hexagonal, Square 
and the like. 

0038 Embedding of the wound spool can be accom 
plished by any Suitable method. Examples include, but are 
not limited to, immersing the Spool in the embedding 
material while the filament is being wound around the Spool, 
immersing the wound Spool in a pool of the embedding 
material, Spraying the filament with the embedding material 
while the filament is being wrapped around the Spool and 
Spraying the wound Spool with the embedding material. 

0039 The embedding substance may be either the same 
as or different than the biocompatible material forming the 
Spool. In certain preferred embodiments of the present 
invention, the embedding Substance is selected from the 
group consisting of paraffin, beeswax, honey, gelatin, 
Starches, Sugars, glycerol, polyethylene glycol, vegetable 
oil, animal fat, and combinations thereof More preferably, 
the embedding Substance comprises paraffin mixed with 
beeswax. Even more preferably, the Spool and the embed 
ding Substance both comprise paraffin mixed with beeSwaX. 
A paraffin/beeswax mixture, of the same composition as that 
used by pathologists to embed human or animal tissue for 
Sectioning and microscopic examination, is a particularly 
preferred embedding material. Choice of a particular embed 
ding agent will be determined in part by its ability to 
promote adherence of a particular marker to a particular 
marked Substance. 

0040 Scored filaments made of cellulose fiber extracted 
from grains, embedded in honey, and cut into thin Sections 
are a preferable embodiment of the present invention for 
marking cereals, breads and the like. Gelatin is a preferred 
embedding agent for marking meats. 

0041. The embedding material should be of sufficient 
hardneSS and Sufficient plasticity at Some temperature within 
the tolerance of the material used make the filament and the 
material used to make the Spool to withstand being cut into 
small sections, for example, about 0.005 millimetersections. 
For instance, this is the requirement of embedding Sub 
stances that pathologists routinely use to embed human or 
other tissues before they are cut into 0.005 millimeter 
Sections and placed on glass Slides, where they are Subse 
quently Stained and read under a microScope. Cutting may 
be carried by any conventional means, Such as by use of a 
microtome. 

0042. When 0.005 millimeter sections are cut by the 
microtome, approximately an equal depth of the Sectioned 
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material may be lost, So the proceSS is calculated to yield 
approximately 100 sections per millimeter, 1000 sections 
per centimeter, and So on. 
0.043 For instance, for filament of approximately 0.250 
micrometers, approximately two revolutions of the filament 
will be spooled per millimeter, and approximately 60 revo 
lutions per layer on a Spool three centimeters long. If there 
are 75 layers of filament separated by approximately 200 
micrometers per layer, the total diameter of the Spool would 
be approximately 4 centimeters, the average diameter of a 
layer would be approximately 2.5 centimeters, and a three 
centimeter long, 75 layer Spool would have approximately 
35.325 meters of filament wrapped around it. 
0044) A coronal section through the spool parallel to the 
long axis of the spool) will cut each fiber twice. Since there 
are 60 revolutions of the fiber per layer and 75 layers, there 
will be 4500 fibers cut twice, thereby producing 9000 
embedded markers per cut section. The spool will be 
approximately 4 centimeters thick (1 centimeter for the 
spool itself, and an additional 3 centimeters because the 75 
layers, approximately 1.5 centimeters thick, will project out 
from both ends of the diameter of the spool. Since approxi 
mately 4000 cut sections will be produced by coronally 
sectioning the spool, each spool will yield 36,000,000 mark 
erS. Seven Such spools, with the same marker or different 
markers, could easily mark the 210,000,000 kernels of corn 
from a field that produces approximately 3000 bushels of 
corn at about 70,000 kernels per bushel. 
0045. A coronal section 7 cut through the diameter of a 
spool 8 is illustrated in FIG. 3. For instance, according to a 
preferred embodiment of the present invention wherein the 
filament has a diameter of about 0.250 millimeters, since 
there will be approximately four circular markers, each 
0.250 millimeters in diameter, in each square millimeter of 
Space, the markers will occupy approximately 49% of the 
Space of the Section, eXcluding the core and the portion of 
the embedding material outside the layers of filament. Also, 
Since the Sections will reveal the shape of the filament 
approximately every 8 centimeters, quality control of the 
extrusion process can be accomplished by examining only a 
few Sections. 

0.046 Distortion of the shape of the marker will occur as 
the Sections are cut leSS and leSS perpendicular to the long 
axis 9 of the filament from which the markers are made. 
These distortions are illustrated in FIG. 4. In each section, 
Some of the markers may too distorted to be read. However, 
as FIG. 4 illustrates, Sections up to Seventy-five degrees or 
greater oblique to the long axis of the filament from which 
the markers are made should be interpretable. 
0047. In practicing the methods of the present invention, 
the markers can be applied by any Suitable method of 
adhering the markers to the product to be marked. Prefer 
ably, he markers are applied by dissolving the biocompatible 
materials of the Spool and the embedding material, the 
Second and third biocompatible materials, respectively, in a 
carrier liquid thereby releasing the edible product markers 
into the carrier liquid and Spraying the carrier material 
containing the markers onto the edible product. In another 
preferable embodiment of the present invention, the markers 
are applied by heating the cut Sections of the embedded, 
wound Spool under conditions effective to melt the Second 
and third biocompatible materials and dispersing the mark 
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erS onto the edible product. The markers may be dispersed 
by a jet of air of by Suspending the markers in a carrier liquid 
and Spraying the liquid containing the markers onto the 
edible product to be marked. Alternatively, in certain pre 
ferred embodiments of the present invention, cut Sections of 
the embedded, wound Spool are freeze fractured and then 
dispersed in a liquid carrier or jet of air onto the edible 
product to be marked. 
0048 For instance, in a preferred embodiment of the 
present invention, the markers are applied by dissolving a 
volume of these markers no more than /1000 of the volume 
of the Substance to be marked in a carrier liquid. In the 
preferred embodiment of this invention, the carrier liquid is 
vegetable oil, and the markers will be applied by Spraying 
the carrier liquid containing the markers onto the Substance 
to be marked. 

0049 According to the present invention, the filament 
includes at least one biocompatible material. The biocom 
patible material can be either Synthetic or natural and may 
comprise any biocompatible material capable of being 
extruded into a filament having a plurality of grooves in its 
periphery according to the methods of the present invention. 
Illustrative examples of Synthetic materials include, but are 
not limited to, polylactate, polyglycolate and copolymers 
thereof Cellulose, including microcrystalline cellulose, 
Starch and Silk are non-limiting examples of natural bio 
compatible materials according to preferred embodiments of 
the present invention. Additionally, in certain preferred 
embodiments of the present invention, the filament includes 
at mixture of at least two biocompatible materials. 
0050 Cellulose, a natural polymer of glucose, is a par 
ticularly preferred biocompatible material for the filament. 
Cellulose fibers of the size and tolerance required for this 
application have been commercially produced for many 
years. Cellulose fibers polarize light; this will facilitate their 
identification in a microscopic field. Silk, a natural protein, 
is another preferred material for the filament. 
0051. For instance, in certain preferred embodiment of 
the present invention, the filaments may be triangular, 
Square, hexagonal, or any shape Suitable for a particular 
intended use, in addition to circular. The code grooves may 
also be of any of these shapes, or combinations of these 
shapes, and any shape may occur at any location on the disc. 
Additionally, the code grooves may be Symmetric or asym 
metric. The orientation groove need not be triangular, but is 
preferably asymmetric. 
0052 According to the present invention, the circumfer 
ence of the marker may be any dimension Suited for an 
particular use. Preferably, the circumference or largest inter 
nal dimension of the marker is from about 0.1 to about 1.0 
millimeters, and the thickness is preferably from about 0.005 
to about 0.5 millimeters. In preferred embodiments of the 
present invention, the grooves vary in size from approxi 
mately 0.020 millimeters to approximately 0.200 millime 
terS. 

0053 For instance, a square marker approximately 0.7 
milimeters on each side could fit sixteen 0.020 code grooves 
and one orientation groove on each of its four Sides, for a 
total of 64 code grooves per marker. If four of the grooves 
were used to determine the order in which each of Sixteen 
markers were to be read, the total information capacity of the 
system would be 2' bits of information. 
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0054) To remove the markers from the marked substance, 
an aliquot of the marked Substance can simply be immersed 
in a liquid, for instance water or another Solvent. Preferably, 
the liquid is water and contains at least one detergent; the 
markers would be extracted into the detergent, just as 
detergent in a Washing machine extracts grass Stains from 
clothing. Low-Speed centrifugation could be used to 
increase the efficiency or Speed of partitioning, if necessary. 
The liquid into which the marker partitions can then easily 
be placed on a glass microscope Slide and identified. For 
these reasons, the edible markers according to the present 
invention are manipulable from the moment they are manu 
factured until the moment they are read. 
0.055 The markers can be retrieved whenever desired by, 
for instance, Washing an aliquot of the marked Substance 
with Soap or a detergent, extracting the markers into the Soap 
or detergent, and placing the extracted markers on a micro 
Scope Slide, where they can be identified using either white 
or polarized light. 

0056. In certain preferred embodiments of the present 
invention, the markers are read by taking an aliquot no 
greater than /1000 of the Substance that was marked and 
Washing this aliquot in a detergent Solution. The detergent 
Solution can be allowed to Settle So that layers can Settle on 
the top and bottom of the Solution, or this process can be 
accelerated if desired by centrifugation. The top or bottom of 
the Solution, whichever contains the markers, will be placed 
on a microScope slide, and the markers will be examined 
under a microScope. Use of optical character recognition 
computer hardware and Software to identify or verify the 
codes on these markers would be possible but not necessary. 
0057) Each marker of the preferred embodiment of the 
invention we describe carries 2", or 128, bits of information 
in 7 Symmetric grooves. An eighth asymmetric groove 
orients the reading frame. By using more than one marker, 
the information carrying capacity increases Substantially. If 
two markers are used, and one of the Seven grooves is used 
to indicate which marker is read first, 2', or 4096 bits of 
information can be carried. If four markers are used, and two 
of the Seven grooves are used to indicate the order in which 
the markers are read, 2', or 1,048,576 bits of information 
can be carried. If three of the Seven grooves are used to 
indicate the reading order, 2 bits can be carried; if four, 2", 
and if five, 2'". Alternately, a slightly larger marker that 
carried 11 Symmetric grooves and one asymmetric groove to 
orient the reading frame could carry Substantially more 
information, alone or in groups, although it would be 
Slightly more difficult to read with only a microScope for 
assistance. 

0.058 Since a complete code can be carried by more than 
one marker, different elements of the code during Stages of 
the life cycle of the marked product can be carried, thereby 
providing a potential increase in the Security of the code. 
0059 Markers according to the present invention prefer 
ably range in size from a maximum just below the minimum 
Size detectable by the unaided eye to a minimum just above 
the minimum size detectable using a microscope with 400x 
magnification. 

0060 For instance, in certain preferred embodiments of 
the present invention, the maximum size of one of the 
markers would be a diameter or largest internal dimension of 
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approximately 1.0 millimeter, a circumference if circular of 
3.14 millimeters, an area if circular of approximately 0.78 
millimeters, and a volume if circular and 0.5 milimeter 
deep of approximately 0.39 millimeters. Since most organic 
materials have a specific gravity Slightly greater than water, 
Such a marker would weigh approximately 0.5 milligrams. 
In such an embodiment, there will be approximately 2,000 
of these markers per gram. The size of the marker that is the 
preferred embodiment of the invention is approximately 
0.250 millimeters in diameter and approximately 0.005 
millimeters thick; it has a volume of approximately 0.0014 
millimeters, and a weight of approximately 0.002 milli 
grams. There will therefore be approximately 500,000 of 
these markers per gram. 
0061 Having now fully described this invention, it will 
be understood to those of ordinary skill in the art that the 
methods of the present invention can be carried out with a 
wide and equivalent range of conditions, formulations, and 
other parameters without departing from the Scope of the 
invention or any embodiments thereof. 
0062 All patents and publications cited herein are hereby 
fully incorporated by reference in their entirety. The citation 
of any publication is for its disclosure prior to the filing date 
and should not be construed as an admission that Such 
publication is prior art or that the present invention is not 
entitled to antedate Such publication by Virtue of prior 
invention. 

What is claimed is: 
1. A filament for making edible product markers com 

prising: 
a filament comprising a biocompatible material having an 

Outer periphery, wherein Said filament has at least one 
orientation groove and at least one code groove formed 
in Said outer periphery thereof for at least a portion of 
the length of Said filament. 

2. An article of manufacture for marking an edible product 
comprising 

(a) a wound spool comprising at least one filament 
according to claim 1 wrapped around a Spool of a 
Second biocompatible material; and 

(b) a third biocompatible material embedding said wound 
Spool, wherein Said at least one filament comprises at 
the periphery thereof at least one orientation groove 
and at least one code groove. 

3. The article according to claim 2, wherein Said first 
biocompatible material is Selected from the group consisting 
of cellulose and Silk. 

4. The article according to claim 2, wherein Said Second 
and third biocompatible materials are selected from the 
group consisting of paraffin, beeswax, honey, gelatin, 
Starches, Sugars, glycerol, polyethylene glycol, vegetable 
oil, animal fat and combinations thereof. 

5. The article according to claim 2, wherein Said Second 
and third biocompatible materials comprise the same mate 
rial. 

6. The article according to claim 5, wherein Said Second 
and third biocompatible materials are selected from the 
group consisting of paraffin, beeswax, honey and combina 
tions thereof. 

7. The article according to claim 3, wherein said first 
biocompatible material is microcrystalline cellulose. 
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8. The article according to claim 2, wherein Said Second 
and third biocompatible materials comprise different mate 
rials. 

9. The article according to claim 2, wherein Said at least 
one filament comprises one orientation groove and Seven 
code grooves. 

10. A method for making an edible product market 
comprising: 

(a) winding at least one filament according to claim 1 
around a spool of a Second biocompatible material to 
form a wound Spool; 

(b) embedding said wound spool in a third biocompatible 
material; and 

(c) slicing Said embedded, wound spool to form Sections 
of Said wound Spool comprising edible product mar 
kets, wherein Said at least one filament comprises at the 
periphery thereof at least one orientation groove and at 
least one code groove and Said edible product markets 
correspond in shape to the croSS Sectional shape of Said 
at least one filament. 

11. The method according to claim 10, wherein said first 
biocompatible material is Selected from the group consisting 
of cellulose and Silk. 

12. The method according to claim 11, wherein Said first 
biocompatible material is microcrystalline cellulose. 

13. The method according to claim 10, wherein said 
Second and third biocompatible materials are Selected from 
the group consisting of paraffin, beeswax, honey, gelatin, 
Starches, Sugars, glycerol, polyethylene glycol, Vegetable 
oil, animal fat and combinations thereof. 

14. A method for marking an edible product comprising: 
applying at least one edible product marker made accord 

ing to claim 10 to an edible product. 
15. The method according to claim 14, wherein said at 

least one edible product marker is applied to Said edible 
product by: 

(i) dissolving Said Second and third biocompatible mate 
rials in a carrier liquid thereby releasing Said edible 
product markers into Said carrier liquid and Spraying 
Said carrier liquid containing Said edible product mark 
erS onto Said edible material; 

(ii) heating said Sections of Said wound spool under 
conditions effective to melt said second and third 
biocompatible materials thereby releasing Said edible 
product markers and dispersing the released edible 
product markers onto Said edible material; 

(iii) freeze fracturing said Sections of said wound spool 
thereby releasing Said edible product markers thereby 
dispersing the released edible product markers, Sus 
pending the released edible product markers in a carrier 
liquid and Spraying the resultant Suspension onto Said 
edible material; 

(iv) freeze fracturing Said Sections of Said wound spool 
thereby releasing Said edible product markers and dis 
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persing the released edible product markers onto Said 
edible material by a jet of air; 

(v) heating Said Sections of Said wound spool under 
conditions effective to melt said second and third 
biocompatible materials thereby releasing Said edible 
product markers and dispersing the released edible 
product markers onto Said edible material by a jet of air; 
O 

(vi) heating said Sections of said wound spool under 
conditions effective to melt said second and third 
biocompatible materials thereby releasing Said edible 
product markers and dispersing the released edible 
product markers onto Said edible material by Suspend 
ing the released edible product markers in a carrier 
liquid and Spraying the resultant Suspension onto Said 
edible material. 

16. The method according to claim 15, wherein said 
carrier liquid is Selected from the group consisting of 
vegetable oil, water and combinations thereof. 

17. An edible product marker made according to the 
method of claim 10. 

18. An edible product marker made by cutting said 
filament according to claim 1 into croSS Sections Substan 
tially perpendicular to the length thereof. 

19. A method for making a filament according to claim 1 
comprising extruding at least one biocompatible material 
through a Sieve in a spinneret, wherein the extruded filament 
comprises at least one orientation groove and at least one 
code groove in the outer periphery thereof along at least a 
portion of the length of Said filament and, further, wherein 
Said Sieve includes at least one opening corresponding in 
shape to the croSS Sectional shape of Said extruded filament. 

20. A method for tracking information about an edible 
product comprising: 

(a) marking said edible product with at least one edible 
product marker according to the method of claim 14, 
and 

(b) removing at least a portion of Said at least one edible 
product marker a period of time after marking, and 

(c) reading said removed at least one edible product 
marker. 

21. The method according to claim 20, wherein said at 
least one edible product marker is removed by extracting 
Said at least one marker into a liquid. 

22. The method according to claim 21, wherein Said liquid 
is water. 

23. The method according to claim 22, wherein Said water 
contains at least one detergent. 

24. The method according to claim 20, wherein said at 
least one edible product marker is read using white or 
polarized light. 


