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[51] ABSTRACT 
The present invention relates to a method to assist in the 
identi?cation of a living body which comprises select 
ing a carrier, transcribing information as to the identity 
of the body on the carrier, and ?xing the carrier to a 
hard mineralized portion of the body. The structure 
includes a miniaturized carrier of relatively inert mate 
rial and having identifying intelligence thereon, 
wherein the carrier is adapted to be ?xed or otherwise 
embedded on hard mineralized tissue of the body. 

27 Claims, 11 Drawing Figures 
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POSITIVE IDENTIFICATION METHOD AND 
STRUCTURE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method and struc 

ture for positive identi?cation of humans or animals, 
and more particularly to an intelligence bearing article 
adapted to be securely and retrievably stored in a living 
body for subsequent or post-mortem identi?cation of 
the body of the human or animal. 

2. Description of the Prior Art 
Recent airline disasters have resulted in a large num 

ber of human victims whose visual identi?cation was 
impossible. Also, it has been found very difficult, if not 
impossible, in many cases to identify with any degree of 
certainty the decomposing bodies of victims of drown 
ing or multilated bodies of victims of crimes. 

Reference is made to “Handbook for Dental Identi? 
cation, Techniques in Forensic Dentistry", by Lester L. 
Luntz, D.D.S. and Phyllys Luntz; J. B. Lippincott 
Company, Philadelphia and Toronto, 1973, for a com 
prehensive treatise on the subject. 

It has been found in air disasters, particularly, 
wherein intense heat has been experienced over a short 
period of time, that although the body ?esh may be 
considerably deteriorated, such as by burning, the ?esh 
does act as an insulation which protects highly mineral 
ized hard tissues such as a bone or teeth. Teeth are 
relatively non-destructible but are almost totally incin 
erated at 1250" F. Reliance is increasingly placed on 
methods of identi?cation of victims involving an exami 
nation of their teeth and thereby correlating the remains 
with their dental records, resulting in the specialized 
science of forensic odontology. It is evident from a 
review of the literature that there is a need for a better 
method, than the present understandardized system, to 
achieve a higher degree of certainty in the post-mortem 
identi?cation of such visually unidenti?able victims by 
the forensic odontologist, pathologist and police au 
thority. 
Under such circumstances and in view of the increas 

ing mobility of humans and animals in the modern way 
of life, as well as the increasing use of incendiary weap 
ons in modern warfare, there is obviously a need for a 
method by which a dead person or animal could be 
identi?ed rapidly and with a high degree of certainty. 

SUMMARY OF THE INVENTION 

It is an aim of the present invention to provide a 
method of positive identi?cation of the body of a person 
or animal, which method would be simple and widely 
available without the necessity of setting up centralized 
or separate records and be subject to relatively less 
sophisticated forensic investigation procedures than is 
now required. It is also an aim of the present invention 
to provide an identi?cation structure compatible with 
the method of identi?cation. It is a further aim of the 
present invention to provide a method and structure for 
positive identi?cation which would be easily applied by 
dentists. for instance, in the normal course of dental 
restoration done on their patients. Most people living in 
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countries where frequent dental monitoring is carried 
out, as a matter of course, would at least have been 
exposed to the availability of the identi?cation method. 

It is an aim of the present invention to provide a 
carrier on which the name and other identi?cation char 
acteristics of a person might be inscribed or otherwise 
etched on the carrier and then embedded in a tooth 
which, in the case of necessity, could be retrieved and 
be read by a microscope or simple magnifying glass. 
A method in accordance with the present invention 

comprises the steps of selecting a carrier of relatively 
inert material providing identifying intelligence on said 
carrier, selecting a predetermined, relatively inert por 
tion of a living body, and ?xing the intelligence bearing 
carrier to said selected part of the body. 

In a more speci?c embodiment, the method could, in 
application to human beings, include the steps of select 
ing a carrier of miniaturized dimensions and locating the 
miniaturized intelligence bearing carrier on a tooth or in 
a cavity formed in a tooth in the normal course of dental 
restoration. It is also within the scope of the method of 
this invention to fix the intelligence bearing carrier to a 
suitable location on a bone of the body or in a cavity 
made in the bone. 

In a structure in accordance with the present inven 
tion, there is provided a carrier of relatively inert mate 
rial, bearing identifying intelligence thereon, ?xed to a 
relatively hard and inert mineralized tissue of a living 
body and adapted to be recovered for subsequent identi 
?cation purposes in living or post-mortem conditions. 

In a more speci?c embodiment of a structure in ac 
cordance with the present invention, there is provided a 
combination of a relatively hard mineralized tissue por 
tion of a body, said tissue portion being relatively acces 
sible, an intelligence bearing carrier embedded in said 
mineralized tissue portion and said carrier being at least 
as inert as the mineralized tissue portion in which the 
carrier is embedded. 

It is a further feature of the present invention to pro 
vide a locating means for assisting in the location of said 
intelligence bearing carrier when it is required to re 
trieve said carrier for identi?cation purposes of the 
body wherein said locating means is at least radiograph 
ically opaque and has a predetermined detectable shape. 

In a more speci?c embodiment, the carrier could 
have at least one surface suf?ciently ?at on which the 
identifying indicia could be placed. The carrier as a 
whole might be of any suitable shape and preferably of 
a shape capable of internal placement in a cavity in a 
tooth or' bone. It may in some cases be in or under a 
restoration in a tooth and the surface receiving the 
identifying indicia may vary in some cases between 1.1 
mm2 and 2.5 mml, more preferably between 1.7 or 1.25 
mm2 and 2.0 mmZ. The maximum thickness would in 
such an embodiment be determined by the depth in the 
cavity and the minimum thickness will vary according 
to manufacturing techniques but presently would be 
between 0.250 and 1.270 mm. The carrier could, for 
example, be made of inert heat-resisting materials, such 
as ceramic or porcelain material, or a short length of 
metallic ribbon, such as stainless steel, tantalum or other 
nonoxidizing metal, such as gold, silver, alloys thereof, 
or the like. 

It is important that the carrier being used be rela 
tively inert such that no noticeable chemical reaction 
would occur while the carrier is embedded in the tooth 
or bone and that it have a melting point of at least that 



Re. 30,594 
3 

of the tooth or other mineralized tissue in which the 
carrier is embedded. It may be necessary in certain cases 
to provide a locating device such as an anchor pin, such 
as used in dental restoration which would be coded or 
shaped so as to distinguish it from an anchor pin and 
locate radiographically the area in which the carrier 
might be located. The locating pin should also be rela 
tively inert and have a melting point of at least that of 
teeth or other mineralized tissue in which it may be 
located. It should also be radioactively opaque. 
The carrier and locating means should be miniatur 

ized, and the identi?cation information should be some 
how inscribed on the miniature carrier so that the small 
carrier can be located conveniently underneath a resto 
ration in a tooth or embedded in a bone. 
The back side of the carrier can be colour coded to 

serve as an indication to the operator excavating the 
restoration that he has reached his target and to mini 
mize possible destruction of part of the identi?cation 
carrier. 

Certain features can also be built into the carrier, such 
as corrugating the edges in such a way to appear in 
X-rays as a de?nite feature of those tabs. 

If the carrier is to be used flush with the surface of a 
tooth or bone, it should be coated with a protective 
coating, such as a transparent shellac resin coating, in 
order to protect the inscribed surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Having thus generally described the invention, refer 
ence will now be made to the accompanying drawings, 
showing by way of illustration, preferred embodiments 
thereof, and in which: 
FIG. 1 is a vertical cross-section taken through a 

typical anterior tooth showing a detail of an embodi 
ment of the present invention; 
FIG. 2 is a vertical cross-section taken through a 

typical posterior tooth showing a detail of another em 
bodiment of the structure; 
FIG. 3 is a partial side elevation of a typical mandible 

showing a detail of a third embodiment of the structure; 
FIG. 4 is an illustration of a typical radiographic 

representation of teeth having the structure of the pres 
ent invention; 
FIG. 5 is an enlarged fragmentary view of a detail of 

a further embodiment of the present invention; 
FIG. 6 is a top plan view of the actual size of the 

carrier; 
FIG. 7 is an enlarged perspective view of the carrier 

of FIG. 6; 
FIG. 8 is an enlarged view of a detail of FIG. 5; 
FIG. 9 is an enlarged view, similar to FIG. 8, but 

showing a further embodiment thereof; 
FIG. 10 is a fragmentary plan view of a detail of a 

step in the method of the present invention; and 
FIG. 11 is an enlarged view of a further detail of a 

step in the method of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

By way of example, the method and structure will 
now be referred to in the drawings, speci?cally in rela 
tion to the embodiments shown in FIGS. 1 to 3. FIGS. 
1 to 3 show three examples of possible locations of a 
carrier 10. Referring to FIG. 1, a miniaturized identi? 
cation plaque or carrier 10 may be placed so that it is 
?ush with a surface of an anterior tooth l2 and speci? 
cally in an enameled crown 14 of the anterior tooth l2. 
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4 
In the drawing, numeral 16 represents the bone forming 
the socket of a tooth 12, while 18 represents the upper 
lip. The tooth 12 includes the dentin portion 20, and 
there is shown centrally thereof the pulp chamber and 
channel 22. In order to place the carrier 10 in the loca 
tion shown in FIG. 1, an anchoring cavity may he 
formed in the crown 14 extending into the dentin 20. 
and a cement material 24 placed therein will adhere to 
the walls of the cavity as well as to the carrier 10 as it 
is located on the cement flush with the surface of the 
crown. 

Referring to the embodiment shown in FIG. 2, a 
posterior tooth 26 is illustrated wherein a recess 28 has 
been formed through the enameled cusp into the dentin 
portion and has been ?lled with amalgam in the normal 
course of restoring the tooth. However, before ?lling 
the so-formed recess 28 with the amalgam 32, an identi 
?cation carrier 10 was located face down in the bottom 
of the recess 28. In order that the location of the carrier 
10 be more readily detected by radiographic proce 
dures, a pin 34 which has a coded shaped terminal end 
36 is provided in a sub-recess 38 communicating with a 
recess 28. The locating pin 34 should be located where 
a metallic type amalgam is used in restoring the teeth 
which might prevent the radiographic observation or 
detection of the carrier 10. The pin 36 is located such 
that it extends away from the mass of amalgam, but care 
is taken to avoid penetrating the pulp chamber 40 of the 
tooth 26. 

It is considered also suitable to locate the identi?ca 
tion carrier 10 in a suitable bone location of the living 
body. In the embodiment shown in FIG. 3, the carrier 
10 is located in the mandible bone in the general area of 
the teeth such that an X-ray photograph of the teeth and 
mandible 42 will indicate the location of the rather 
square prismatic shape of a typical carrier 10. 
FIG. 4 illustrates how a radiographic representation 

of a person’s teeth could detect, by means of the pin 34, 
the tooth in which the identi?cation carrier 10 is lo 
cated. 
A preferred carrier 10 is shown in FIGS. 6 and 7, 

including a ceramic substrate 43 made of, for instance, 
Beryllia (BeO) or Alumina (A1203). The carrier 10 is 0.6 
mm. thick and is a square prism of 1.5 mm. square. A 
base metallic layer 44 of ni-chrome steel was vacuum 
deposited on the ceramic substrate 43 and then a layer 
of gold 46 was vacuum-deposited on the ni-chrome 
layer. The identi?cation includes the name of the indi 
vidual, social insurance number, and citizenship, and 
was etched on the gold layer 46 and the ni-chrorne layer 
44 as will be described. 

In a preferred process of preparing the miniaturized 
carrier having the identi?cation etched thereon, the 
following steps were followed. Referring to FIG. 10, a 
master sheet 48 was prepared, for instance, listing a 
plurality of identi?cation units 50 spaced apart in a 
predetermined manner on a Mylar sheet 48. One hun 
dred various identi?cation units 50 were printed on the 
Mylar sheet 48 in a 10X 10 arrangement, and then the 
master sheet 48 was photographically reduced from 20 
to 1 reduction. Once the photographic reduction was 
accomplished, a negative or a positive contact was pro 
duced on which a photosensitive resist was deposited in 
a vacuum frame and then developed. The resist was 
then applied to a ceramic wafer 52 as shown in FIG. 11, 
the dimensions of which would be approximately at 
least 15 mm. square. The ceramic wafer was previously 
coated with a layer 44 of ni-chrome and with a superim 
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posed gold layer 46. The resist was applied to the gold 
layer 46 and the whole was dipped into a suitable acid 
(aqua regia) for etching after which the information was 
positively or negatively etched on the wafer. The wafer 
52 having the 100 ideni?cation units 50 was then scored 
by laser equipement, and then the wafer 52 was frac 
tured along the laser-inscribed lines, fracturing the 
wafer at least into 100 small chips or carriers 10 each 
having the identi?cation information 50 inscribed 
thereon. 
The carrier, of course, could be made in many differ 

ent forms and procedures. For instance, the carrier 
could be of a stainless steel ribbon on which the infor 
mation is directly inscribed by engraving procedures. 
The process described above is the best and most eco 
nomical which has been considered to date. It should 
also be mentioned that the information can be etched 
directly through the gold layer 46 into the ni-chrome 
steel layer 44, or the gold can be etched away leaving 
only the information as the layer 46 on the metal layer 
44. Because of vacuum—depositing procedures, it is also 
believed that the ni-chrome layer could be dispensed 
with and the gold layer could be adhered directly to the 
ceramic substrate. 

If it is necessary to use a locating pin, such as shown 
in FIGS. 2, 4, 5, 8 and 9, it will be important that the tip 
36, 136 of the pin 34, 134 be shaped to distinguish it from 
commonly used cylindrical pins used for anchoring 
crowns and such in dental restoration. FIGS. 8 and 9 
show two different types of terminal shapes 36, 136 
which could be used to distinguish the pin 34, 134 as a 
locating pin when viewed radiographically. Preferably, 
the pin 34, 134 would be 3 mm long and would have a 
diameter of approximately 0.685 mm. 

Referring to FIG. 5, when a locating pin 34 is being 
used, a further cavity is bored communicating with the 
main restoration cavity and a pin 34 having a terminal 
end 36 is inserted therein. The cavity 38 could be of a 
dimension slightly smaller than the pin 36 whereby the 
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pin could be forced therein because of the resiliency of 40 
the dentin 30 of the tooth 26. The cavity 38 could also 
be made slightly larger and provided with a translucent 
cement compound to ?ll the voids. 
The method of installing carrier 10 in a tooth as 

shown in FIGS. 2 and 5 is as follows. 
A tooth 26 is selected and a cavity 28 about 4 mm 

deep and about 2 mm square in cross-section is made. 
Slightly toward the rear of the tooth 26, away from the 
pulp chamber 40, there is formed a bored cavity 7 
which is about 4 mm deep and is just large enough to 
receive pin 34 or 134. The next step, therefore, involves 
the introduction of pin 9 into cavity 7. After the pin has 
been introduced and solidi?ed, the carrier 10 is placed 
in the cavity 28, face down. A varnish, sealer or adhe 
sive may be placed over the carrier 10. This is allowed 
to dry, and the amalgam 32 is placed over it, it is carved 
and ?nally checked for occlusions. 

It is preferable to verify that the process has been 
carried out satisfactorily and for this purpose, the tooth 
provided with an identi?cation tab is X-rayed. The 
result should be comparable to FIG. 4 of the drawings, 
which will show the pin 34 and possibly carrier 10. 
The pathologist, in trying to identify the victim, will 

?rst X-ray the teeth. If the carrier 10 is presently in the 
teeth, either it or the pin 34 will shown up in the radio 
graph. Then an excavation of the ?lling in that tooth is 
made to obtain the carrier, or the tooth may be removed 
from the corps, incinerated and the carrier recovered, 

45 

50 

65 

6 
and then the information can be read therefrom under 
magni?cation. 

1 claim: 
1. An identi?cation means adapted for use in living 

bodies and more particularly to be embedded in a cavity 
in a highly mineralized portion of the body comprising 
a carrier made up of a substrate of relatively hard inert 
material having a high melting point at least as high as 
the highly mineralized portion of the body into which it 
is to be embedded; an etchable layer of an inert material 
on said substrate and including identifying intelligence 
etched thereon, said identi?cation means including 10 
cating means. 

2. An identi?cation means as de?ned in claim 1 
wherein the locating means includes providing the car 
rier with a distinctive shape enabling radiographical 
detection of the carrier. 

3. An identi?cation means as de?ned in claim 1 
wherein the carrier has a flat surface on which the iden 
tifying information is inscribed, said surface being 1.1 
mm2 and 2.5 mmz, and having a thickness in the range of 
0.250 mm and 1.270 mm. 

4. An identi?cation means as de?ned in claim 3, 
wherein the carrier is prismatic, being 1.5 mm square 
and 0.6 mm thick. 

5. An identi?cation means as de?ned in claim 1, 
wherein the inert material is chosen from the group of 
materials containing ceramic, porcelain, non-oxidizing 
metals having a melting point higher than l250° F. 

6. An identi?cation means as de?ned in claim 1, 
wherein the inert material is a ceramic made from the 
group including BeO and A1203. 

7. An identi?cation means as de?ned in claim 6, 
wherein the carrier has a layer of ni-chrome steel depos 
ited on the ceramic substrate. 

8. An identi?cation means as de?ned in claim 7, 
wherein a gold layer superimposes the ni-chrome steel 
layer and the identifying information is etched on the 
gold layer. 

9. An identi?cation means as de?ned in claim 6, 
wherein a gold layer is deposited on the ceramic sub 
strate and the identifying intelligence is etched on the 
gold layer. 

10. A method for providing positive identi?cation of 
a living body comprising: 

a. providing a hard, highly mineralized portion of the 
body with a cavity, 

b. placing identifying intelligence on a radiographi 
cally detectable carrier, 

c. embedding the carrier in the cavity whereby the 
carrier is completely within the mineralized por 
tion of the body such as to lend a high degree of 
heat and impact protection to the carrier. 

11. An identi?cation means as de?ned in claim 1 
wherein the carrier includes a substrate of relatively 
inert material and includes at least one layer of metallic 
material on the substrate on which identifying intelli 
gence is etched. 

[12. An identi?cation means as de?ned in claim 11 
including locating means for enabling the radiograph 
ical detection of the carrier, the locating means com 
prising a cylindrical pin of inert material having an end 
of the cylindrical pin being formed in a predetermined 
detectable shape] 

13. An identi?cation means as de?ned in claim [12] 
28 wherein the pin is of stainless steel material and is 
approximately 3 mm in length and 0.685 mm in diame 
ter. 
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14. A method for positive identi?cation of a living 
person, including the steps of selecting a carrier of rela 
tively inert material and of miniaturized dimensions, 
applying identi?cation intelligence corresponding to 
the person on said carrier, selecting a tooth of the per 
son and excavating a suitable cavity in said tooth, locat 
ing said miniaturized carrier in the cavity formed in said 
tooth, closing said cavity, ensuring that the carrier is 
detectable radigraphically; in subsequent necessity of 
identi?cation taking an X-ray of the person’s teeth, 
detecting the carrier by X-ray and locating the tooth in 
which the carrier is embedded, retrieving the carrier 
from said tooth and reading the identifying information 
from the carrier. 

15. A method as de?ned in claim 14, wherein an 
additional cavity is provided in the tooth suitable to 
receive a locating pin, selecting a relatively inert, radio 
graphically opaque locating pin and inserting it into the 
additional cavity in order to enhance the detection of 
the tooth bearing the carrier. 

16. A method as de?ned in claim 15, including the 
further step of shaping an end of said pin in a predeter 
mined manner in order to enhance the detection 
thereof. 

17. A method in accordance with claim 10 wherein 
the living body is that of a human being, and a miniatur 
ized carrier is selected. 

18. A method as de?ned in claim 10 wherein the 
highly mineralized tissue portion of the body is a tooth 
and the carrier is miniaturized and embedded in the 
tooth. 

19. A method as de?ned in claim 10 wherein the 
highly mineralized portion of the body is a bone and the 
carrier is embedded in the bone and the bone is allowed 
to heal over the carrier. 

20. A method as de?ned in claim 19 wherein the bone 
is the mandible bone. 

21. A method as de?ned in claim 10 wherein the 
living body is that of a human being and a miniaturized 
carrier is is selected, the carrier being of relatively inert 
material and the highly mineralized portion is the man 
dible bone of the human body. 
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22. A method as de?ned in claim 21 wherein a radio 

graphically opaque locating means is provided near the 
carrier to enable radiographic detection of the carrier. 

23. A method as de?ned in claim 22 wherein the 
locating means includes a pin in the form of an elon 
gated member and shaping the end of said pin in a pre 
determined manner in order to enhance the detection 
thereof. 

24. The method of claim 10 wherein said carrier is 
formed by 

a. forming a substrate of relatively inert material, 
b. depositing at least one layer of metallic material on 

said substrate, 
c. etching the identifying intelligence in said metallic 

material. 
25. A method for providing positive identi?cation of 

a living body comprising: 
a. forming a cavity in a tooth of the living body, 
b. placing identifying intelligence on a radiographi 

cally detectable carrier, 
c. inserting the carrier in the cavity of the tooth, 
(1. covering the carrier within the cavity. 
26. The method of claim 24 including inserting a 

radiographically opaque locating means in the tooth 
adjacent said carrier. 

27. The method of claim 26 wherein said locating 
means in inserted by forming an elongated cavity adja 
cent the cavity containing said carrier and placing said 
locating means in the form of an elongated member in 
said elongated cavity. 

28. An identification means adapted for use in living 
bodies and more particularly to be embedded in a cavity in 
a highly mineralized portion of the body comprising a 
carrier made up of a substrate of relatively hard inert 
material having a high melting point at least as high as the 
highly mineralized portion of the body into which it is to be 
embedded; and inscribable layer of an inert material on 
said substrate and including identifying intelligence in 
scribed thereon, said identi?cation means including locat 
ing means for enabling the radiographical detection of the 
carrier, the locating means comprising a cylindrical pin of 
inert material having an end of the cylindrical pin being 
formed in a predetermined detectable shape. 
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