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MICROTAGS FOR DETECTION AND 
IDENTIFICATION OF MATERIALS 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

The invention described herein may be manufactured and 
used by or for the government of the United States of 
America for governmental purposes Without the payment of 
any royalties thereon or therefor. 

FIELD OF THE INVENTION 

The present invention relates to microbiological taggants. 

BACKGROUND 

Tracking of pathogenic organisms, such as Bacillus 
anlhracis, and toxins of biological origin, such as ricin and 
botulinum toxin, generated in federal, state or private bio 
safety level 3 or 4 laboratories are of great importance. Stan 
dard microbiological characteriZation of virus or bacterial 
strains relay on genetic mapping, nucleotide sequence 
determination, reactivity to knoWn antibodies, differential 
groWth condition, and differential staining histopathological 
analysis and techniques. These techniques are laborious; 
require highly skilled personnel, and sophisticated equip 
ment. More important, these techniques cannot provide 
absolute tracking and agent origin determination. A time 
period of months may be necessary for many of the current 
microbiological analysis of pathogenic organisms. 

Isotag Technologies Inc. of Addison, Texas manufactures 
tags for commercial products. These IsotagsTM are product 
speci?c, and cannot be applied to speci?c batches Within a 
product. Detection of IsotagsTM requires concentrations of 
one part per trillion levels. 

DNA molecules are Well knoWn for their hardiness and 
resilience under adverse conditions. DNA molecules have 
been recovered and detected by the Polymerase Chain Reac 
tion technique (PCR) from the ashes (teeth) of burned 
bodies, and from 4,000 years old mummies. 

SUMMARY 

The present invention includes a customiZed microtag 
identi?er comprising a custom synthesiZed polynucleic acid 
having a knoWn sequence of bases and a recovery compound 
effective to identify said custom synthesiZed polynucleic 
acid. 

The present invention also includes a process for produc 
ing a microtag comprising the steps of synthesiZing a DNA 
identi?er speci?c to the source of a material and reacting the 
synthesiZed DNA identi?er With a recovery compound is 
suf?cient concentrations for identi?cation of the synthesiZed 
DNA identi?er Within the recovery compound. 

Additionally, the present invention includes a method of 
identifying the source of a material, comprising the steps of 
providing a customiZed microtag identi?er having a custom 
synthesiZed polynucleic acid having a knoWn sequence of 
bases and a recovery compound effective to identify said 
custom synthesiZed polynucleic acid, incorporating the cus 
tomiZed microtag identi?er into a material, detecting the 
customiZed microtag identi?er and identifying the detected 
customiZed microtag identi?er effective to identify the mate 
rial. 

The present invention provides a method for tagging 
materials for later authentication, identi?cation and tracking. 
Microtags that contain encoded identi?cation information in 
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2 
the form of custom synthetic nucleic acids are treated to 
increase survivability and detectability of the encoded iden 
ti?er molecule. By using biochemical tags a large numbers 
of unique identi?er codes can be generated, very small quan 
tities (femtograms) can be identi?ed using modern labora 
tory techniques and the tags can be developed With loW tox 
icity and chemical inertness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a schematic representation of an exemplary 
Microtag. 

FIG. 2 shoWs a table listing the incubation time, lethality, 
infective dose and microtag particles per infective dose of 
certain BSL3 and BSL4 agents. 

DETAILED DESCRIPTION 

The present invention includes microbiological taggants, 
also referred to as microtags, nano-biological taggants 
(abbreviated NanoBio Tags), microbiological tags, etc., to 
identify and/or authenticate the source of a suspect solid 
liquid and/or gas composition. The microtags are particu 
larly useful in the identi?cation of intentional or accidental 
diversion of high consequence reagents, such as bacterial 
and viral pathogens originating from biosafety levels 3 or 4 
laboratories, explosives, and other potentially haZardous 
materials. These taggants are biotechnology based security 
tags to detect intentional or accidental diversion of high con 
sequence bacterial and viral pathogens at Biosafety levels 3 
or 4 Laboratories, as Well as moldable explosives, strategic 
compounds, and general commercial products. Additionally, 
authentication of o?icial documents, seals, inks or other 
authoritative proclamations, particularly governmental 
document may be accomplished by incorporating microtags 
of the present invention. The present invention is particularly 
applicable for regimented systems of accountability for 
materials those source may be questioned. 

Referring to FIG. 1, the present invention includes a cus 
tomiZed microtag identi?er 10, also referred to herein as 
taggants or microtags, having a custom synthesiZed poly 
nucleic acid 20 With a knoWn sequence of bases and a recov 
ery compound 30 that is used to effectively identify the pres 
ence of the custom synthesiZed polynucleic acid 20, and 
collect the custom synthesiZed polynucleic acid 20 in su?i 
cient quantities to readily identify the sequence of bases. The 
microtags 10 of the present invention include speci?c 
sequences of the four nucleotide bases, referred to herein as 
the identi?er. These synthetic oligonucleotides of the present 
invention are synthesiZed With speci?c unit combinations to 
provide unique identifying combinations of sequences for 
the purpose of as identifying the source of a material 50 into 
Which it is incorporated. The custom synthesiZed poly 
nucleic 20 comprises set sequences of adenosine, thymidine, 
cytosine and guanine DNA molecules, preferably in sets of 
generic sequences. The microtags 10 of the present invention 
may include combinations of these four nucleotide bases of 
adenosine (A), thymidine (T), cytosine (C), and guanine (G). 
The combination of tWo or more of these four bases (A, T, C, 
and G), and preferably all four bases, give rise to an in?nite 
number of molecule combinations With each having a differ 
ent sequence. These synthetic permutations of knoWn DNA 
molecules may be structured in any organizational regime 
useful for source tracking materials of interest. For example, 
the permutation of the four bases of DNA molecule, 100 
bases long, gives rise to 9><l0157 different molecules. These 
combinations are synthesiZed to identify the source for the 
material 50 into Which the microtags 10 are incorporated. 
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The microtags 10 are particularly applicable for batch 
identi?cation, and allows tracking of individual laboratories 
and/or individual strains of organism, including individual 
production lots. As such, for example, microtags 10 incorpo 
rated into an biologically haZardous material may have a 
distinctive combination of the four nucleotide bases that spe 
ci?cally identi?es the source of the biologically hazardous 
materials to a given laboratory, governmental department, 
shipment, storage unit, and the like. Additionally, one or 
more alternative base compounds may be included in the 
custom synthesiZed polynucleic, such as inosine, uracil, xan 
thine and combinations thereof. Other modi?cations may 
include, for example Without limitation, substitution of the 
deoxyribose sugar Within the DNA With a cyclic saccaride, 
such as ribose. 

As further seen in FIG. 1, the recovery compound 30 
includes those compounds that aid in locating, isolating or 
otherWise collecting the accompanying custom synthesiZed 
polynucleic 20. Representative recovery compounds 30 may 
include bio-molecules, small organic compounds, metalor 
ganic compounds, metallic nanoparticles, and the like, and 
combinations thereof. Preferably the recovery compound 30 
includes a bio-molecule, such as indicators of an odor modi 
?er of a volatile molecule 30A (such as 2,3-dimethyl-2,3 
dinitrobutane and ethylene glycol dinitrate), radioisotope 
modi?er 30B, ?uorescent modi?er 30C (such as ethidium 
bromide and ?uorescien isothiocyanate), magnetic modi?er 
30D (such as ferrite nanocrystals and colloidal metals), and 
combinations thereof. The microtags 10 preferably include 
the incorporation of biomolecules together With the identi 
?er for delectability, recoverability, and survivability of the 
identi?er. Reliable delectability renders the microtags ame 
nable to detection by physical and/or chemical means, such 
as ?uorescent dyes that are detected by illumination With a 
hand-held ultraviolet light lamp, or scent-giving molecules 
(volatile) that are detected by a hand held ion-mobility spec 
trometer. Reliable recoverability includes that ability to 
effectively collect dispersed microtags 10 in an amount to 
identify the identi?er, such as incorporating magnetic mol 
ecules into the microtags 10 to facilitate the recovery of the 
microtags 10 over a given area, such as recovery of particles 
from a crime scene With a magnet. For example, speci?c 
nucleotide base sequences may be commercially acquired, 
such as from Life Sciences, Inc. of St. Petersburg, Florida or 
from BroWn University of Providence, Rhode Island. These 
speci?c sequences are tailored for identifying the source of a 
given material into Which the microtags are to be incorpo 
rated. The sequences preferably include a metal end unit, 
such as colloidal iron, aluminum, copper, gold, etc., at one or 
both ends of the sequence. Preferably, this metallic end unit 
is selected to provide a magnetically recoverable and 
enriched component to the microtags. Colloidal irons 
attached to the 5' and 3' ends are most preferred. This alloWs 
the microtag to be selectively recovered When dispersed in a 
material or the environment. Radioactive atoms may be 
incorporated into the microtag 10 during production. This 
alloWs the presence of the microtag 10 to be determined 
using simple radiation detectors (e.g., Geiger-Muller 
devices). Preferably these Would consist of alpha radiation 
emitters for enhanced safety and Would generally, depending 
on application, remain Well beloW safe exposure limits. 
Combinations of radioactive atoms may be used to assign a 
unique signature of emission energies that can be detected 
by ioniZation detectors (e.g., scintillators). 

The microtag 10 of the present invention preferably fur 
ther includes a solid substrate or support 40, into Which the 
microtags 10 are intercalated or bonded. Solid supports 40 
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4 
include any appropriate support platform for positioning and 
?xing the custom synthesiZed polynucleic acid 20 With the 
recovery compound 30 together, preferably for extended 
periods of time, such as from about one year or longer, 
including greater than ?ve years, ten years, etc. Representa 
tive solid supports 40 include refractory solids, clays, 
glasses, Zeolites, and ceramics, such as a clay of bentonite, 
such as calcium bentonite or sodium bentonite. Such solid 
supports 40 may be porous or non-porous and may be 
spherical or irregular in shape. Preferably, the microtags 10 
are tailored to match the siZe of the tagged biological organ 
ism so that they are generally inseparable from the tagged 
organism by conventional chemical or physical method. For 
optimum siZing, the sequences are reacted With a reagent for 
massing the sequences together for siZing, With representa 
tive siZes of the solid support 40 ranging from about 1 nm to 
about several millimeters. This massing is done With an 
adhering agent, generally ceramic particles, such as silica 
and/or clay, for example bentonite. Bentonite is a colloidal 
clay (aluminum silicate) composed chie?y of montmorillo 
nite (Al2O3.4SiO2.H2O), being either calcium bentonite or 
sodium bentonite, and commercially available. The ceramic 
particles are preferably treated to remove contaminates, e. g., 
centrifugation, and steriliZed by heating or autoclaving. 
The microtag 10 may provide encoded information about 

a Wide variety of materials 50. To facilitate this function the 
microtag 10 contains many con?gurable modi?cations to 
alter its properties, such as polymeric coatings. Selection of 
particular coatings varies With the desired imparted 
characteristics, Which include but are not limited to: reduced 
abrasiveness, surface area alteration, chemical degradation 
resistance, solubility, Wetting, rheological adjustment, sorp 
tive behavior, gas/ liquid permeability, and temperature resis 
tance. The microtag may also comprise additional surface 
active (surfactant) coatings to assist in applications Where 
liquid solubility, de?occulation or dispersion behavior is 
required. Preferably, the identi?ers 20 and biomolecules 30 
of the microtags 10 are encapsulated into a protective poly 
meric formulation. This encapsulation is used to protect the 
identi?er and biomolecules from harsh environments, that 
Would tend to degrade the microtags and render them chemi 
cally and biologically inert. Representative organic com 
pounds include methyl ketone, and preferably highly volatile 
compounds. Representative biomolecules include odorants 
such as dimethyl dinitrobutane (DMDNB) and ?uorescents 
such as ?uorescein isothiocynate. Preferred polymers 
include, for example Without limitation, toluene 
sulfonamide-formaldehyde resin, polyvinyl acetate, polyeth 
ylcnc With polytctra?uorocthylcnc (PTFE), polycthylcnc, 
aramide monomers, acrylate monomers, mono-lactides, ure 
thane monomers, and the like. These products are available 
from Sigma-Aldrich Chemical Company or Micro PoWders 
Inc. 

Once fabricated, the microtags are incorporated into 
materials for source identi?cation. Source identi?cation 
includes any source, either initial or intermediate, that pro 
vides processing information of the materials, such as to 
authenti?cation or diversion. Preferably the microtags are 
incorporated into batches of pathogenic organisms produced 
at federal, state, or private BSL 3 and 4 facilities. The tag 
gants 10 of the present invention provide a unique batch 
identi?er and are preferably non-reactive and inert so as not 
to interfere With the legal use of the material 50. 
Additionally, the taggants 10 are su?iciently robust to With 
stand harsh environments including dryness, heat, ultraviolet 
light, etc., and relatively easy to recover and detect. 
The present invention includes identifying the material 

50, such as the material’s 50 source, type and/or other iden 
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tifying characteristics, using the above-described custom 
iZed microtag identi?er 10. The microtag 10 is incorporated 
into the material to be tracked. Using the unique properties 
of the recovery compounds 30 used, detection of the identi 
?er 20 is possible and With detection, collection of the su?i 
cient amounts of the identi?er 20 maybe effectuated. The 
detected identi?er 10 may then be identi?ed, Which identi 
?es the host material 50. Identi?cation of the material 50 
preferably includes correlating the detected customiZed 
identi?er 10 to a designated material 50 that has been cat 
egoriZed Within a database. Preferably this correlation 
occurs through a cipher system translation. As such material 
50 identi?ed, particularly the source of the material 50, 
becomes knoWn. 

Levels of identi?er 20 useful in the present invention vary 
in light of possible partial degradation of the identi?er 20 
and/or the presence of inhibitory substances. Preferably, 
each microtag 10 has at least a feW femtograms (one tril 
lionth of a milligram) of identi?er 10 therein. The appropri 
ate amount of microtag 10 per batch of pathogenic organism 
varies With the intrinsic characteristics of the organism itself, 
as detailed in the table shoWn in FIG. 2. Such characteristics 
include the infective dose, i.e., the minimum amount of an 
agent that causes lethality, lethality, i.e., the percent mortal 
ity due to aerosol exposure to an infective dose, and incuba 
tion time. The ratio of microtags to an organism Within a 
given batch is calculated for effective identi?cation of the 
organism, With representative ratios being from about 1000 
to l, 500 to l, 100 to l, 50 to l, l0to 1, etc., Withthe ratio of 
from about 100 to 1 generally being most preferred. Any 
theoretical ratio may be validated through experimentation 
by one skilled in the art in light of the disclosure herein. As 
seen in FIG. 2, the table provides one example of the type of 
useful metrics developed for use With the present invention, 
hoWever, FIG. 2 is not inclusive of all the pathogenic BSL3 
and BSL4 organisms, With more comprehensive listings 
being determinable by those skilled in the art. Preferably, a 
speci?c sequence identi?er 20 is associated for each facility, 
organism, strain, researcher, batch, and date of manufacture. 
Alternatively, tWo or more identi?ers, i.e., different synthetic 
sequences, may be used to identify a speci?c batch. The 
speci?c identi?er is entered into a database. Fast algorithms 
for searching, and alignment of speci?c identi?er sequence 
Within an identi?er sequence database are commercially 
available, for example Without limitation, the Laser gene 
program manufactured by DNAStar Inc. of Madison, Wis 
consin. 

Detection of the tagged bacterial, viral, etc. agents is sim 
pli?ed for ports of entry, such as airports, command and 
control centers, and the like, by the use of the recovery com 
pound 30. Detection of counterfeiting is possible With the 
present invention, e.g., currency, of?cial documents, visa, 
passports, etc. For controlled substances that have been 
compromised, once a diversion, or other similar event 
occurs, samples containing the microtags 10 are recovered 
from a contaminant area or source, such as a crime scene, 

area of attack, stockpile, tank, etc., magnetic recovery, ?uo 
rescent detection, ion-mobility detection or combinations 
thereof With combination of magnetic recovery, ?uorescent 
detection, ion-mobility detection preferably used. Once a 
sample is secured and transferred to a biotechnology labora 
tory for analysis, the source of a material is determined by 
polymerase chain reaction (PCR) ampli?cation of the recov 
ered identi?ers, folloWed by a capillarity DNA sequence 
determination. Both PCR and capillarity DNA sequence 
determination are Well knoWn in the art as standardized tech 
niques. Generic sequences are used to terminate the DNA 
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6 
molecule and serve as binding sites for the primers used 
during PCR. Processing of the sample to ?nal batch identi? 
cation is possible Within abbreviated time periods, such as 
Within 24 hours, 12 hours, 8 hours, 4 hours, and the like, 
depending on the equipment and organiZational readiness of 
the biotechnology laboratory. 
The process for producing a microtag includes synthe 

siZng an DNA identi?er speci?c to the source of a material 
and reacting the synthesiZed DNA identi?er With a recovery 
compound in su?icient concentrations for identi?cation of 
the synthesiZed DNA identi?er Within the recovery 
compound, preferably in the presence of a solid substrate 
such as bentonite. Preparation and production of the 
microtags 10 of the present invention may include a mixture 
of Wet milling, heat-dry spraying, mechano fusion, and/or 
electrospraying. 

Example 1 

Identi?ers, With the attached colloidal iron, are reacted 
With the bentonite, and the resulting complex is then concen 
trated. Concentration of the resulting complex may be 
accomplished by any knoW method for such purpose, such as 
by centrifugation. After being concentrated, the non 
complex, aqueous residue is decanted, leaving a pellet com 
plex of identi?ers-bentonite. The pellet complex is prefer 
ably Washed in an appropriate solvent effective to remove 
any remaining solute and Wash aWay residue that did not 
react thereby purifying the pellet complex, using solvents 
such as for example, ethanol, isopropanol or the like 
composition, With repeated Washing steps, e.g., tWo, three, 
four, etc. times. 
Once Washed, the pellets are suspended in solution. Sus 

pension solutions, include for example, an organic phase 
With a dissolved polymer for processing a protective coat 
onto the identi?er. Additionally, biomolecules having func 
tional detection properties also may be included Within the 
suspension solutions. The identi?ers and biomolecules of 
the microtags are encapsulated into a protective polymeric 
formulation. The solution suspended pellet results in a slurry 
mixture that is spray dried using commercially available 
equipment, such as the J et milling/ Roger box machine. Pref 
erably this spray-drying step injects the slurry mixture at 
supersonic speeds through a small noZZle into a heated 
chamber, causing a slurry mist. The slurry mist dries in mid 
air before touching a surface, e. g., the Walls of the Roger box 
and/or falling to the ?oor of the chamber. Once the dried 
slurry mist has accumulated on a surface, it is recovered as a 
coated inert and Water insoluble particle. Alternatively, once 
Washed the pellet is air dried, and mixed With a poWdered 
form of the biomolecule and/or polymer. The resulting mix 
ture is fused in a cyclomixer or mechano-fusion machine 
that generate coated particles. Another alternative fabrica 
tion technique is that afforded by electrospraying. In electro 
spraying the Washed pellets are suspended in solution con 
taining the dissolved coating polymer, placed into a syringe. 
The syringe containing the formulation is subjected to a high 
electric ?eld that induces the generation of micro droplets 
that How out of the syringe noZZle and dry While in transit to 
an electrically charged collecting plate. 
Once fabricated, the microtags are incorporated into 

materials for source identi?cation by mixing, spraying, 
pressing or otherWise combining the microtags to the mate 
rial. 

Example 2 
Speci?c nucleotide base sequences for speci?c batches of 

pathogenic materials are commercially acquired. The 
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sequences have a colloidal iron at each end of the sequence. 
The sequences are reacted With bentonite, and concentrated 
in a centrifuge. The centrifuge produces a pellet complex 
that is Washed three times in 70% ethanol. 

The Washed pellets are suspended in solution of methyl 
ketone, dimethethyl dinitro butane, ?uorescein 
isothiocynate, and toluene-sulfonamide-formaldehyde resin. 
The solution suspended pellet results in a slurry mixture that 
is spray dried using a Jet milling/Roger box machine. 

Example 3 

Speci?c nucleotide base sequences for speci?c batches of 
pathogenic materials are commercially acquired. The 
sequences have a colloidal copper at each end of the 
sequence. The sequences are reacted With bentonite, and 
concentrated in a centrifuge. The centrifuge produces a pel 
let complex that is Washed four times in 130 C. isopropanol. 

The Washed pellets are air dried, and mixed With a poW 
dered form of the biomolecule-polymer mixture of dimeth 
ethyl dinitro butane, ?uorescein isothiocynate and polyvinyl 
acetate. The resulting mixture is fused in a cyclomixer or 
mechano-fusion machine that generate coated particles. 

Example 4 

Once fabricated, the microtags of Example 1 are incorpo 
rated into individual batches of pathogenic organisms pro 
duced at federal BSL 4 facilities. 

Example 5 

A government research laboratory using pathogenic bio 
logical cultures of Bacillus anthracis Wishes to identify the 
date, location, and amount said material’s manufacture. The 
information is matched in a computerized database With a 
speci?c sequence of nucleotide bases. A DNA molecule that 
contains this sequence and a set of generic primer sequences 
is synthesized or commercially acquired. The DNA identi 
?er is reacted With colloidal iron particles. This modi?ed 
identi?er is alloWed to react With bentonite clay that has 
been sized to match the biological entities. The identi?er 
clay complex is concentrated by centrifugation. The centri 
fuge produces a pellet complex that is Washed With ethanol 
or isopropanol. These pellets are suspended in a solution 
methyl ketone, dimethyldinitro butane, ?uorescein-5 
isothiocynate, and toluene-sulfonamide-formaldehyde resin. 
The solution suspended pellet results in a slurry mixture that 
is spray dried using a jet-milling machine. The ?nished 
microtag is mixed With the biological cultures at suf?cient 
concentration to provide recoverable information in the 
event of diversion and illegal use. With the advent of a bio 
logical terrorist event, the biological contamination is 
probed With a strong electromagnet to recover any microtags 
present. The correct location for probing can be determined 
by using commercial explosives detection devices, Which 
are sensitive to the dimethyldinitro butane component in the 
microtag. The recovered microtags are Washed in organic 
solvents to remove the sulfonamide coating. The Washed 
microtags are then placed in biological aqueous buffer and 
ball milled. The supernatant liquid is used in PCR ampli?ca 
tion and the subsequent products are characterized by gel 
electrophoresis, MALDI-TOF mass spectrometry, and/or 
electrospray mass spectrometry. The sequence information 
obtained from this characterization is compared to a data 
base and the identifying information is retrieved. 

Example 6 
Federal laW requires that all manufacturers of nitrate fer 

tilizers provide a technique for identifying the manufacturer 
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and production lot number. A simple ternary counting sys 
tem is used in Which the A, C, T, and G bases are coded for 
interpretation as the numbers 0, 1, 2, and 3. The lot numbers 
are converted from decimal number system to ternary and 
DNA is synthesized With a sequence matched to the manu 
facturer lot numbers. The DNA is also synthesized to contain 
generic primers for PCR ampli?cation. This DNA is reacted 
With a colloidal copper solution. The DNA is precipitated 
With isopropanol. The excess solution is decanted and the 
DNA is dissolved in deionized Water. The solution is alloWed 
to react With porous glass microspheres is slurry. The solu 
tion is centrifuged to recover the DNA-microsphere com 
plex. The pellet is Washed With isopropanol. The pellet is 
added to a solution of poly(vinylacetate-co-vinyl alcohol), 
ethyl acetate, and polymethylmethacrylate. This solution is 
dripped onto a spinning disk encapsulation device to form 
the ?nal microtag. The dried microtags are then blended into 
the particulate nitrate fertilizers. With the advent of the fer 
tilizers being used to make a fuel oil-fertilizer explosive 
device and detonated, the crime scene can be surveyed for 
explosive residue. The residue can be extracted in solvent. 
Microtags present Will tend to lose their protective polymer 
coat. The DNA identi?er can then be magnetically induced 
into a secondary aqueous extraction phase. This aqueous 
phase can then be analyzed and the DNA sequence deter 
mined as previously described. The sequence information 
can be decoded to retrieve the manufacturer information. 
The foregoing summary, description, and examples of the 

present invention are not intended to be limiting, but are only 
exemplary of the inventive features Which are de?ned in the 
claims. 
What is claimed is: 
1. A customized microtag identi?er, comprising: 
a custom synthesized polynucleic acid having a knoWn 

sequence of bases; 
a recovery compound for providing a tagging mechanism; 

and 
a nanoparticle substrate for disposing and ?xing the poly 

nucleic acid and the recovery compound together, 
Wherein the substrate forms a nanoparticle composed of 
bentonite clay that comprises one of calcium bentonite 
and sodium bentonite. 

2. The microtag of claim 1, Wherein the custom synthe 
sized polynucleic acid comprises a plurality of set sequences 
of adenosine, thymidine, cytosine and guandine DNA mol 
ecules. 

3. The microtag of claim 2, Wherein the custom synthe 
sized polynucleic acid comprises sets of genetic sequences. 

4. The microtag of claim 1, further comprising an altema 
tive base compound. 

5. The microtag of claim 4, Wherein the alternative base 
compound is selected from the group consisting of inosine, 
uracil, xanthine and combinations thereof. 

6. The microtag of claim 2, further comprising substitu 
tion of the deoxyribose sugar Within the DNA With a cyclic 
saccharide. 

7. The microtag of claim 6, Wherein the cyclic saccharide 
comprises ribose. 

8. The microtag of claim 1, Wherein the recovery com 
pound comprises at least one of a bio-molecule, a radioiso 
tope atom, a ?uorescent dye and a magnetic particle. 

9. The microtag of claim 1, Wherein the substrate com 
prises calcium bentonite. 

10. The microtag of claim 8, Wherein the ?uorescent dye 
is ethidium bromide. 

11. The microtag of claim 1, further comprising: 
a protective coating for encapsulating the nanoparticle 

substrate, the polynucleic acid, and the recovery com 
pound together. 
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12. The microtag of claim 10, wherein the protective coat 
ing comprises a polymer selected from at least one of 
toluene-sulfonamide-formaldehyde resin, polyvinyl acetate, 
polyethylene, an aramide monomer, an acrylate monomer, a 
mono-lactide, and a urethane monomer. 

13. A customized microtag identi?er, comprising: 
a nanoparticle substrate forming at least one nanoparticle 

that comprises one of calcium bentonite and sodium 
bentonite; 

a custom synthesiZed polynucleic acid having a knoWn 
sequence of bases, the polynucleic acid being disposed 
on the substrate; 

a recovery compound for providing a tagging mechanism, 
the recovery compound being at least one of a bio 
molecule, a radioisotope atom, a ?uorescent dye and a 
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magnetic particle, the recovery compound being dis 
posed on the substrate; and 

a protective coating for encapsulating the substrate, poly 
nucleic acid and recovery compound together. 

14. The microtag of claim 13, Wherein the substrate com 
prises calcium bentonite. 

15. The microtag of claim 13, Wherein the ?uorescent dye 
is one of ethidium bromide and ?uorescein isothiocyanate. 

16. The microtag of claim 13, Wherein the protective coat 
ing comprises a polymer selected from at least one of 
toluent-sulfonamide-formaldehyde resin, polyvinyl acetate, 
polyethylene, an aramide monomer, an acrylate monomer, a 
mono-lactide, and a urethane monomer. 


