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PSEUDO-REFLECTIVE READ INHIBITOR FOR OPTICAL STORA.GE 1vffiDIA 

BACKGROUND OF TIIB INVENTION 

1. Field of the Invention 

The invention relates generally to the field of optical media. More 

5 particularly, the invention relates to time sensitive disposable optical media. 

2. Discussion of the Related Art 

Optical disks such as CDs and DVDs are sold and rented to consumers 

for use at home. The content of the optical disks may be music, movies, 

software or data. Unfortunately, the purchase of CDs and DVDs can be 

10 expensive. The cost is associated not primarily with the manufacturing cost of 

the optical disks, but with the value of the information, such as movies or 

software, encoded on the disks. Content providers, such as movie studios or 

·software companies, do not want to sell at a low cost copies oftheir·material 

that will have a long lifetime in the marketplace. Rentals of CDs and DVDs 

15 enable consurilerS to access the information at a lower cost, but the need to 
. . 

.·return the rentals on time is inconvenient. It would be desirable to have an 

optical media (e.g., disk) that the user could purchase at a low cost, would 

address the concerns of the content providers about lifetime of their content in 

the marketplace. and which would not have the disadvantage of having to be 

20 returned, as is the case with videotape movie rentals today. It would also be 

desirable to manufacture such an opticai disk at low cost and with minimum 

changes to existing optical disk manufacturing processes. 

Heretofore~ the requirements of low cost, limited content lifetime, 

avoidance of rental returns and minimum changes to existing manufacturing 

25 precesses referred to above have not been fully met. What is needed is a 

solution that simultaneously addresses all.ofthese requirements. The invention 

is directed to meeting these requirements, among others. 
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TION 

A goal of the invention is to simultaneous y satisfy the above-discussed 

requirements of low cost, limited content lifetim avoidance of rental returns 

and minimum changes to existing manufacturing recesses which, in the case of 

5 the prior art, are not simultaneously satisfied. 

One embodiment of the invention is base 

comprising: a substrate; a metal iayer coupled to aid substrate; and a lacquer 

coupled to said metal layer, wherein optical pro rties of said substrate change 

upon an expo~ of saic:l substrate to air, said ex sure degrading readability of 

10 data recorded on said optical disk. Another em diment of the invention is 

based on a package containing an optical disk, s d optical disk comprising: a 

substrate, a m~ layer coupled to said substrate; and a lacquer coupled to said 

metal layer, wherein opening said package trigge . !I- process that changes 

optical properties of said substrate, thereby deg ·ng. an ability to read data 

J 5 recorded on said optical disk. 

20 

Another embodiment of the invention is 

comprising: a substrate; a metal layer coupled to "d ~ubstrate; and a lacquer 

coupled to said metal layer, wherein at least one 

group consisting of said substrate and said lacq 

of said .metal layer to air, thereby degrading re 

permit controlled exposure 

bjlity of data recorded on said 

optical disk. Another embodiment of the inventi n is based on a package · 

containing an optical disk, said optical disk com · · $= a substrate, a metal 

layer coupled to said substrate; and a lacquer cou led to said metal layer, 

wherein opening said package triggers a process t changes reflective 

25 properties of said metal layer, thereby degrading . ability to read data recorded 

on said optical disk. 

These, and other, goals and embodiments 

appreciated and understood when considered in c ajunction with the following 

description and the accompanying drawings. It ould be understood, however, 

30 that the following description. while indicating p ferred embodiments of the 

invention and numerous specific details thereof, i given by way of illustration 

and not of limitation. Many changes and modifi tions may be made within the 
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scope of the invention without departing from the spirit thereof. and the 

invention includes all such modifications. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A clear conception of the advantages and features constituting the 

5 invention, and of the components and operation of model systems provided with 

the invention, will. become more readily apparent by referring to the exemplary, 

and therefore nonlimiting, embodiments illustrated in the drawings 

accompanying and forming a part of this specification, wherein like reference 

characters (if they occur in more than one view) designate the same parts. It 

10 should be noted that the features illustrated in the drawings are not necessarily 

drawn to scale. 

FIGS. la-lb illustrate schematic side views of an optical disk, 

representing.an embodiment of the invention. 

FIGS. 2a-2b illustrate schematic side views of another optical disk, 

15 representing another embodiment of the invention. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

The invention and the various features and advantageous details thereof 

are explained more fully with reference to the nonlimiting embodiments that are 

illustrated in the accompanying draWings and detailed in the following 

20 description of preferred embodiments. Descriptions of well known components 

and proce~ing techniques are omitted so as not to unnecessarily obscure the 

invention in detail. 

The context of the invention includes reading data from an optical 

media. Optical disks represent a generic class of optical media. The sub-

25 generic class of DVD-ROM can contain any digital information. DVD-Video is 

based on DVD-ROM standard and also on the standards represented by MPEG-

2 and Dolby Digital. The invention can utilize data processing methods that 

transform signals produced from the data encoded on the optical media so as to 
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actuate interconnected discrete hardware elements for.exaµiple, to·sta~ stop 

and/or actuate other functions of the media reader device). that is accessing the 

data on the optical media. 

The concept of the invention includes disp sable optical media. such as, 

5 for example time-sensitive disposable digital vid disk (DDVD). A DVD 

could be manufactured.or packaged in such a way at it can only be used for a 

limited time period or a limited number of uses. 

·. 10 

. 15 

The DVD. coul.d react with oxygen in the so that once it was remowd 

from an air-tight package, the surface would obs a fraction of the 
! . 

underlying data Foriristance, some plastics llUlf come cloudy, at black. 

The DVD could react with other constitrien ·•of air such as moisture or 

oihei gases so that once it was removed from aii 8i -tight package, the surface 

would obscure a fraction of the underlying data. A ~some plastics may be 

come cloudy; or black;. ' 

The DVD could re~ct to light, such as the I er light that is used to read 

data, so that it could not be read again .after some n ·her of readings. This 

could be' a photochemical process similar to. photb · phy or the clouding of a 

substance when exposed to light. 
. .. 

The DVD could react to ambient room ligh so that it could not be read 

20 again after some number of readings. Again, this uld be a photochemical 

process similar to .photography or the clouding of a substance when exposed to 

light. 

An electrostatic or mechanical reaction coul occur when the DVD is 
. . 

removed from the packaging which sets in motion ·ti~ed destruction of th.e 

25 data. The effect could be powered by a small b ~r simply the energy 

released when the DVD is removed from the packa e. 
. . 

Tue process ofremoving the DVD. from the ackaging or playing it in a 

device could set off the timing in any other way. F r example, removing the 

DVD from the packaging might break a seal exposi g either the data side or the 

30 label side of a single-sided DVD to reactants contai ed within either the DVD 

or the packaging materials, thus triggering the proc ss that renders the DVD 

unusable after a certain period of time or a certain n ber of uses. 
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The DVD player could actively read some encrypted identifying 

infonnation from the DVD and refuse to play it again. This could be 

implem.erited either by actively modifying the DVD or by storing this 

infonnation in the player or in a network. 

5 The degradation can be relatively sudden (S-sh.aped), if possible, so that 

there would be minimal affect on the data for some initial perio4 and then a 

rapid loss of data. For instance, by including in the DVD a finite, controlled 

quantity of antioxidant along with a substance that reacts to oxygen, it could be 

possible to initially protect the data, and then when the anti-oxidant was used 

10 up, rapidly have the DVD degrade~ 

The invention can readily apply to related media such as compact discs 

(CDs), Laser disks, CD-ROMs; tapes, etcetera. Applications of the invention 

include storage of limited-viewing movies, which could supplant the video 

rental market. Other applications of the invention include 11trial"disks with 

15 music, software or other digital infonnation, mail order catalogs for music, 

videos, softWare, data, games, etcetera; hybrid disks with some permanent 

components (e.g., coming attractions), games with limited time for completion, 

etcetera. 

'The time during which the data would be useable could range from less 

20 than a few seconds to more than several weeks. The time during which the data 

would be useable could be limited to a single playing, some finite number of 

uses, or even a random number of uses. 

Ali extra layer on the disk is not required to achieve the desired results. 

In one embodiment, exposure to the ambient environment will damage the 

25 perfonnanceofthe metal layer. 

30 

The term "substrate" is defined herein to be the one or more layers 

through which the laser light-passes before impinging on the metal layer. The 

substrate can be polycarbonate, but other materials known to those skilled in the 

art may be used. 

The term lacquer is defined herein to be the layer or layers on the back 

of the disk. One or m:ore of these layers may be composed of a material 

identical, or similar. to the one used for the substrate. The laser light is not 
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intended to pass through the lacquer. Typically one-sided disk (such as a CD 

or a DVD•5) will have a reflective metal layer be een the substrate and· the 

lacquer. In a two-sided disk (such as a DVD-IO) the lacquer will typically 

include a layer binding together the two sides of e disk. . · 

5 In one embodiment, the invention include an optical disk on which the 

10 

15 

metallic layer containing the data is not complete y protected from the ambient 

environment. For example, a portion of the surf1 may deliberately not be 

coated by the lacquer or substrate. This permits e unprotected portion of the 

metallic layer to be acted upon by the ambient en · nment. The reflective 

metal may react with a component of air .. For ex pie, an aluminum layer may 

be oxidized by the oxygen in air to aluminum oxi . e. After a period of exposure. 

to the ambient environment the quality of the si al reflected by the metallic 

layer will degrade, resulting in.poor data quality r even the inability to read the 

data on the disk. 

The rate of degraciation can. be d~~ned bY. e metal. It is accelerated 

when the metal is magnesium or silver and is de 

aluminum. If the metal is in electrical contact w,i 

degradation is accelerated. For example, contacti . of aluminum with silver, 

gold or copper accelerates the degradatioll-· In g . eral, contacting of 

20 magnesium or aluminum with a more no~l~ me ,accelerates the degradation of 

the magnesium or the al~um layer. When tw .me.ta.ls are used, the rate of 

degradation can be adjusted through the I'S:tio of . eir exposed areas. When the 

two different metals. are overlapping films, the rai of degradation is also 

determined by the overlap. ·· 

25 It is not necessary that the entire surface b . unprotected. For example, it 

is sufficient to leave unprotected only key portion of the optical disk that 

contain data necessary to read the remainder of th disk. 

It is possible to control the time required ~ r the metallic layer of :the 

optical disk to degrade by controlling the thickne , quality or composition of 

30 the substrate or lacquer. For example, a substrate or lacquer may be chosen 

such that the flux of oxygen, nitrogen, water or h drogen sulfide reaching the 

metallic surface is a function of the thickness of layer. Alternatively, the 

6 
SUBSTITUTE SHEET (RULE 26) 



W000/56519 
< ... ·: 

: : PCT/US00/07961 

materials comprising the substrate or lacquer may be chosen such that layers of 

equal thickness have different permeabilities to oxygen, water or hydrogen 

sulfide. In such a way optical disks can be designed to fail at a desired time 

after exposing them to the destructive envirorunent, e.g., one hour, six hours. 24 

5 hours, 48 hours, 72 hours or one week. 

Alternative Embodiment 

Another composition that performs a similar function is one in which the 

substrate itself is modified over time. The modification of the substrate could 

cause it to change its optical qualities, thereby degrading the signal reaching the 

IO reader. These optical qualities could include its index of refraction or its 

transparency. 

Moreover, the modification of the substrate could cause the underlying 

metal layer to change its optical properties, .as described above. In this way, a 

time-sensitive substrate and/or lacquer could be combined with a reflective 

1 S layer that becomes non-reflective. 

20 

The transparency of a pol~er film can be changed by the following: 

reaction of the film with water; reaction of the film with oxygen; or 

crystallization of the polymer, meaning increased alignment of polymer 

molecules in the film. 

As an example, a substrate could be chosen that is changed by 

components in air such as oxygen or water. For example, oxygen could oxidize 

the substrate, causing a change in its transparency or its index of refraction. 

Alternatively, the substrate could be designed to absorb water in the air, causing 

it to swell and change its optical properties. Another example is that the 

25 substrate could change its permeability to oxygen over time, thereby permitting 

the oxidation of the metallic layer. In the later case, the overall time sensitivity 

of the optical media could be a function of the properties of both the substrate 

and/or lacquer and the reflective layer. 

The substrate or the metallic layer could also be made sensitive to 

30 specific wavelengths of light. Exposure to these wavelengths would cause a 

change in the optical qualities of the layer, thereby degrading the signal 
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reaching the reader. Examples include photodepo ymerization of the substrate; 

photogeneration of acid; photogeneration of singl t oxygen; and unzipping of 

the pol~ers (e.g .•. fissure o~ cross linking hydrog bonds). Incorporation of 

light-activated catalysts into the substrate or the tallic layer can assist in this 

process. 

Preferably, the data quality of the disk 'ns high for the intended 

period of use and then decays rapidly; One metho of accomplishing this is to 

print a layer of metallic silver on the back of the sk, over the lacquer. Upon 

exposure to air the silver serves as a cathode, on hich.02 is reduced; 

1 O aluminum serves as an an~de. Corrosion.is fast o y if a sho11: develops 

between the silver and the aluminum layers. The velopment of the short 

results :from the growth of a silver dendrite throu the lacquer. 

To grow the dendrite through the lacquer i is desirable to use a lacquer 

that has some ionic conductivity, Typically .the.I quer is a polyacrylate. If the 

1 S polyacrylate is slightly hydrolyzed, or if itis, for 

2-hydroxyethylacrylate copolymer, there will bes e ionic conductivity. 

Preferred are co~polymers of poly( acrylonitrile), .o of poly( 4-vinylpyridine), or 

of poly(l-vinylimidazole); All of these should co u,ct silver, copper or 

thalliwn ions (Ag+ Cu+ or Tl). Thallium is less p . ferred due to its toxicity. 

20 The chemical equations are as follows: 

25 

· Silver is air-oxidized: 

4Ag+ o~ · ~ Ag2 0 (complexed with lacqu 

Ag2 0 + H 20 + complexant--. 2Ag +(comp! 

Ag+ is reduced by aluminum, which is oxi 'zed (if Ag+ is mobile in the 

lacquer, which is designed to conduct Ag) · 

A1 3+ +30H ~Al{OH)3 ~Al(O)OH+H20 

Ag+ +Al ~All+ +3Ag0 

A silver dendrite starts growing from the 

the two layers are shorted, the 11switch" between a attery's (Al) anode and (Ag) 

30 cathode is closed. Corrosion is rapid and catastro · ic. One skilled in the art 
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will recognize that other similar metals may be substituted for Al and Ag in.this 

example. 

Given a suitable substrate, the aluminum and silver coatings could be 

sputter dep0sited. The lacquer could be spin coated. 

5 Another aspect of the invention is a composition comprising a 

degradable optical disk as described in this section packaged in an enclosure 

and atmosphere that protects it from the environmental stimulus that causes its 

failure. For example, the optical disk described above could be packaged in a 

metallized foil package containing a gas such as carbon dioxide, nitrogen or 

10 argon. The pressure of gas( es} in the package can be sub-atmospheric,· 

preferably less than· 1 torr. Inert gases such as argon are preferred. This would 

serve to protect the optical disk from oxygen, water, and/or light of certain 

wavelengths. 

Another aspect of the invention is a method of manufacturing the 

IS degradable optical disk described above. Thcfmethod involves coating the 

substrate or lacquer described above onto the metallic layer so that it partially or 

completely covers the disk, so that the optical signal from the disk degrades 

when exposed to a preselected environmental stimulus. 

Another aspect of the invention is a method of manufacturing the 

20 degradable optical disk with a process that changes the optical properties of the 

substrate and/or the reflective propenies of the metal layer in a way that can be 

partially or fully reversed, resulting in a fully or partially reversible loss of the 

ability to read the data on the optical disk. 

Subsequently the disk can be exposed to a "reversing environment" that 

25 parti~ly or fully reverses the impact of the previous step. The disk is 

subsequently packaged in a "preserving environment" (which may be identical 

to or different from the reversing environment}. Opening the package results in 

a loss of the "preserving environment" and/or exposure to ambient conditions of 

oxygen, moiSture and/or light, which wiJl result in renewed degradation or loss 

30 of the ability to read data from the disk within a certain time period. It is 

preferable that this last degradation of the disk be difficult or impractical to 

reverse. For example, certain salts could be mixed with the polycarbonate 
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pellets used in injection mol~ of the substrate. During the _process of 

injection molding, these sal~ may interact with o ygen, carbon dioxide and/or 

water to fonn opaque compounc:ls that ~()dify the .· tical properties of the 

substrate. After the steps in f.lle·traqitionlil manufl turing process, the optical 

5 disks could be chemically reducec:l i.q a hyprogcm tmosphere. once again 

rendering the polycarbonate substrate µ:ai,1,sparent o the reading laser. 

Subsequently the disks could be packageci in a hy rogen environment. Opening 
. .. 

tbe package would result in the loss oftbe,reduc' g hydrogen and exposure to 

atmospheric oxygen, ·mo~ and c~bon di.oxid , rendering the polycarbonate 

I 0 substrate opaque after a controlled time period. 

Another ~ect of the invention, is a mec 'cal device which sets in 

motion a tim,ed destruction of the data when the o tical disk is removed from 

· the packaging. In one embodi~ent, removing the d~sk from the packaging 

might break a seal exposing ~ither th~ data side· o the label side of a single­

15 sided disk to reactants contai)].ed within either the disk itself or the packaging 

· · materials, thus trlggering the process t!Jat renders e disk unusabJe after a 
.· '. 

certain period ofiime or a certain niunb~ of Vie gs. For example, a reducing 

gas could be stored in a comp!l$Ilent of the pack ge apart from the disk. _The 

disk comprises a protective la,yer tltat·preyents o dation of the underlying 

20 · substrate or metal. The paqe is ,designed. such t when the package is 

opened for the first time a seal is broken and the r ducing gas contacts a surface 

of the disk, thereby causing the prote¢ve layer t be destroyed. The substrate 

or metal layer that had been protecte!i fi'om oxida ·on by the protective layer 

25 

would then be susceptible to oxjda~ion,by air, as. 

Alternatively, a timed destruction of the 

current or charge provided by a small battery, or ply the energy released 

when the disk is ·removed from the .package. For ample, a reversible 

chromophore could be used .. Th~ chromophore is reduced to a colorless state 

when the potential is applied. When the potential is removed, the. chromophore 

30 is gradually regenerated by oxidation by oxygen· air. In .the regenerated state 

the chromophore absorbs light. 
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Alternatively, a charge storing device such as a small battery built into 

the packaging material, could provide an electric field that inhibits the reaction 

that destroys the disk's ability to read data. The process of removing the optical 

disk from its packaging would then interrupt tile inhibiting field, thus triggering 

5 the process that destroys the disk1s ability to read data. For example, the battery 

applies a potential to the metal layer which maintains the metal layer in a 

reduced state. When the potential is removed the metal layer begins to oxidize 

when contacted with an oxidizer such as oxygen in the air. 

Another aspect of the invention is a method of manufacturing the 

10 degradable optical disk and packaging it in an·enclosure and/or atmosphere that 

protects it from the environmental stimulus that causes its failure. The 

invention further comprises controlling the exposure of the finished optical disk 

to the environmental stimulus that causes its failure during the manufacturing 

and/or the packaging operations. For example, optical disks manufactured 

15 today may sit unpackaged for a substantial amount of time before being 

packaged. Such a time "lag may act to significantly degrade the signal quality of 

the optical disks of this invention before the diSks •are even packaged. 

Therefore, the optical· disk should be packaged in the protective enclosure 

and/or atmosphere within 24 hours of its production, preferably within 8 hours 

20 of its production, more preferably within one hour of its production and most 

preferably within 30 minutes of its production. Stated a different way, the 

optical disk should be packaged in its protective enclosure and/or atmosphere in 

a time period of less than 20% and preferably less than 10% of its expected 

degradation time. 

25 It is also possible to manufacture and/or store the unpackaged optical 

disk in an environment that does not cause its degradation. Such an 

environment might be. for example, a nitrogen atmosphere. substantially zero 

air, or controlled lighting. Such an approach may be less desirable than 

promptly packaging the disk in a protective enclosure and/or atmosphere due to 

30 the high costs associated with these special environments. 

Another aspect of the invention is a method of use of the optical disk 

described above. comprising packaging the disk in an enclosure and/or 
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atmosphere that protects it from t}ie eiwir.onmen l stimulus that causes its 

failure, then opening the pac~ge ~d exposing it to the environmental stimulus 

that causes its failme. 

It is desirable to hav~ the level of degia.ClaJl· on be.minimal for some 

S initial period, and then speecl up ~esulting in a id degradation of the ability to 

read data off the optical disk~ One method of ace mplishing this is the growth 

of dendrites through the lacquer, as described ab ve. Another means for 

accomplishing this is to include a fUtlte. controll quantity of antioxidant along 

with a substance ~at reacts Wi~ oxygen. The an · -oiidant would protect the 

I 0 data from oxidation reactions until such ~me as e anti-oxidant was conswned, 

at which time the disk wouJd rapidly degrade. F r example, an organometallic 

15 

· compound that reacts with o~ygen can be packag . with the disk to protect the 
. ' 

disk from oxidation while in the package. Al · tively, the organometallic 
' ' ' 

. compound can be incorporated. into. the substrate, thus continuing to protect the 

metaJ layer for a period of time after the package' been opened. 

The term couPled, as used herein, is defin as connected, although not 

necessarily directly, ~d notnecesmuily mechani ally. The term substantially, 

as used herem, is defmed as approxµnately (e.g., •, referably within 10% of, 

more preferably withln 1 % of, inost prefer~bly · • thin 0.1 % of). 

20 The pamcular material used for the sub tes can be any substantially 

transparent material. Polymeric materials are pre erred, such as, for example, 

polycarbonate. acrylic (polymethylmethacralate MMA) or polyole(me. For 

the manufacturing operation, it is an advantage to employ a polycarbonate 

material. 

25 Howe\i'er, the particular material selected or the substrate is not 

essential to the invention, as long as it provides e described function. 

Nonnally, those who make or t1Se the invention ill select the best 

commercially available material based upon thee onomics of cost and 

availability, the expected application requirement of the final product, and the 

30 demands of the overall manufacturing process. 

While not being limited to any particular erfonnance indicator or 

diagnostic identifier. preferred embodiments of invention can be identified 
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one at a time by testing for an accurate and precise time-sensitive decay of 

optical propenies. More specifically, both the onset and duration of decay 

shou1d be predictable. A sudden deterioration (brief duration of decay) is 

prefened, for example, approximately one hour. For instance, prefened 

5 embodiments of the invention can be identified one by one by testing for the 

presence of a narrow standard distribution of the time from activating event 

(e.g .• exposure to air) to 50% optical deterioration (e.g., 50% loss of 

transmissivity or 50% loss of reflectivity). Many other optical (e.g., material 

property) tests are possible. 

10 Examples 

Specific embodiments of the invention will now be further described by 

the following, nonlimiting examples which will serve to illustrate in some detail 

various features of significance. The examples are intended merely to facilitate 

an widerstanding of ways in which the invention may be practiced and to 

15 further enable those of skill in the art to practice the invention. Accordingly. the 

examples should not be construed as limiting the scope of the invention. 

Example 1 

Referring to FIGS. la-lb, edge views of an optical disk 100 with a 

pseudo-transmissive read inhibitor are shown. The optical disk 100 includes a 

20 substrate 110, a reflective layer 120 and a lacquer layer 130. FIG. la shows the 

optical disk I 00 in a first state wherein the substrate 110 is substantially . · 

optically transmissive. FIG. I b shows the optical disk 100 in a second state 

wherein the substrate is substantially optically non-transmissive. The 

transformation from the· first state to the second state is at-least-in-part a 

25 :function of time· from an initializing everit, in this particular example, the 

opening of a substantially gas impermeable membrane (not shown) that 

encloses the optical disk 100 while it is packed, shipped and sold. 

Example2 

Referring to FIGS. 2a-2b, edge views ofan optical disk 200 with a 

30 pseudo-reflective read inhibitor are shown. The optical disk 200 includes a 

substrate 210, a data encoded component 220 and a lacquer layer 230. In this 

example. the data encoded component 220 is a thin film of metal. FIG. la 
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shows the optical disk 200 in if first stat~ wherein e data encoded component 

220 is substantially optically reflective. FlG. I b. ows the optical disk 200 in a 

second state wherein the data encoded component 220 is substantially optically 

non-reflective. As in the first exampJe, the transf1 . ~on :from the first state to 

5 the second state is at-least-in-part a function of ti e from an initializing event. 

in this second example, the opening of l! substanti Uy air tight laminated 

polymeric container (not shown) that encloses the ptical disk 200 while it is 

packed, shipped and $Old. 

Practical AppJications of the nvention 

10 A practical application of the invention th has value within the 

technological arts is tim~sensitive optical media. Furthert th~ invention is 

useful in conjunction with DV])..ROM. (such as 81'1 used.for the purpose of 

software), or in conjunction with DVD:"'Audio (su as are used for the purpose 

of music), or in conjunction with DVD-video .(su as are. used for the purpose 

15 of movies), or the like; There are virtually• inn.um rable uses for the invention, 

all of which need not .be detailed ·here. 

Advantages of the Inv 

An optical media with tim~sensitive prop rties, representing an 

embodiment of the invention, Can be cost effectiv and advantageous for at least 

20 the following reasons. The invention allows a lo cost retail product. The 

invention yields a product having.the potential of 

The invention permits the avoi<Uµtce of rental re . The invention and 

minimum changes to existing m1111ufacturing prec 

All the disclosed embodiments of the inve tion described herein can be 

25 realized and practiced without undue experimen on~ Although the best mode 

of carrying out the invention contemplated by the ventors is disclosed above, 

30 

practice of the invention is not limited thereto. Ac 

appreciated by those skilled in the art that the inve tion may be practiced 

otherwise than as specifically described herein. 

For example, the individual components n e.d not be formed in the 

disclosed shapes, or assembled in the disclosed co figuration, .but could be 

provided in virtually any shape, and assembled in 'nually any configuration. 
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Further. the individual components need not be fabricated from the disclosed 

materials~ but could be fabricated from virtually any suitable materials. Further. 

although the optical media described herein can be a physically separate 

module, it will be manifest that the optical media may be integrated into the 

S apparatus with which it is associated. Furthenno~ all the disclosed elements 

and features of each disclosed embodiment can be combined with, or substituted 

for, the disclosed elements and features of every other disclosed embodiment 

except where such elements or features are mutually exclusive. 

It will be manifest that various additions, modifications and 

10 remangements of the features of the invention may be made without deviating 

from the spirit and scope of the underlying inventive concept. It is intended that 

the scope of the invention as defined by the appended claims and their 

equivalents cover all such additions, modifications, and rearrangements. The 

appended claims are not to be interpreted as including means-plus-function 

1 S limitations, unless such a limitation is explicitly recited in a given claim using 

the phrase "means-for." Expedient embodiments of the invention are 

differentiated by the appended subclaims. 
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. CLAIMS 

What is claimed is: 

1. A process for making a DVD react with o ygen in the air so that once it 

is removed from the air-tight package the surface ould obscure a fraction of 

the underlying data. 

2. The process of claim. 1 ·wherein the reacti would be with other 

constituents of air such as moisture or Other gasse . 

3. . The process of claim i wherein the o'VD eacts to light, such as the laser 

light that is used to read data, 'so ~t it could not e read again after some 

number of readings. 

4. The process of claim 3 wherein the reacti might be a photochemical 

process similar to pho~o~aphy or the cloudirig of substance when exposed to 

light. 

5. The process of claim 3 wherein the light i 

6. A process of removing a DVD from a p ge wherein an electrostatic 

or mechanical reaction occurs which sets in motio timed destruction of the 

data. 

7. .The process of claim 6 wherein the destru ·on motion is effected by a 

powered battery or release of energy. 

8. The process of claim 6 also including a de ice that sets of timing when 

removing a DVD from a package that causes a se I to be broken thereby 

exposing either side of the data and which renders the DVD unusable after a 

certain period of time or a number of uses. 

16 

SUBSTITUTE SHEET (RULE 26) 



•'• .,·,·· 
···~· . ., .. ·· !•'. 

W000/56529 · , \\ \11\lll \\\I\\ Ill\\ \ll\l \l \II\ 
: * . C L It 5: * 

PCT/US00f07961 

9. The process of claim 6 wherein the DVD player actively reads some 

encrypted indentifying information from the DVD and refuses to play it again. 

10. A process for sudden degradation of the DVD so that there is minimal 

effect on the data for an initial period and then rapid loss of data. 

11. An optical storage media comprising a substrate, a metal layer and a 

lacquer, wherein the substrate or the lacquer per.mit controlled exposure of the 

metal layer to air, said exposure degrading or destroying the ability to read the 

data on the optical storage media. 

12. An optical storage media comprising a substrate, a metal layer and a 

lacquer, wherein the optical properties of the substrate change upon exposure of 

the substrate to air, said exposure degrading or destroying the ability to read the 

data on the optical storage media. 

13. A packaged optical storage media comprising a substrate, a metal layer 

and a lacquer, wherein opening the package triggers a process that changes the 

optical propenies of the substrate, said process degrading or destroying the 

ability to read the data on the optical storage media. 

14. An optical media, comprising: a data encoded component, wherein at 

least a fraction of said data encoded component transforms from a substantially 

optically reflective state to a substantially optically non-reflective state as at­

least-in-part a function of time from an initializing event. 

15. The optical media of claim 14. wherein said at least said fraction of said 

data encoded component transforms as a result of exposure to at least one of the 

group consisting of oxygen, nitrogen, water and hydrogen sulphide. 
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16. The optical media of claim 14, fun:he~ co prising a substantially gas· 

impermeable membrane surrou,nding s~id optical edia. 

17. . The optical media of claim 16, wherein s d substantially gas 

impermeable membrane contaips an inert gas. 

18. The optical media of clltj.ln 16, wherein s d substantially gas 

impenneable membrane contains a reducing gas. 

19. The optical media of claim 14, wherein s d at least said fraction of said 

data encoded component transforms as a result of at least one member selected 

from the group consisting of 11n exposure to light, a change in applied voltage, 

an exposure to .meclianical stress, an exposure to t least one rea<mm.t contained 

in said optical media and an expoSll[e to at leilSt o e reactant contained in a 

package that contains said optical media. 

20. The optical media of claim 19, wherein sa d package includes a reducing 

gas pack that destroys a protective layer that is co . pied to said data encoded 

component. 

21. The optical media of cli:iim 19, wherein s d change in applied voltage 

includes removing a battery voltage source that : tains a metal layer that is 

coupled to said data encoded co~ponent in a red 

22. The optical media of claim 19, wherein s d data encoded component 

includes a light activated catalyst 

23. The optical media of claim 14, further co prising a substrate coupled to 

said data encoded component and a layer of lacqu . coupled to said data 

encoded component. 
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24. The optical media of claim 14. wherein said data encoded component 

includes a first metal film that includes at least one metal selected from the 

group consisting of Al, Mg and Ag. 

25. The optical media of claim 24, further comprising a second metal film 

including at least one nietal :selected from the group consisting of Ag, Au and 

Cu coupled to said metal film. 

26. The optical media of claim 24, further comprising a layer oflacquer 

coupled to said data encoded component and an exterior metal coating with 

ionic conductivity coupled to said layer of lacquer, said exterior metal coating 

including at least one element selected from the group consisting of silver, 

copper and thallium. 

27. The optical media of claim 26, wherein said layer of lacquer includes at 

least one copolymer selected from the group consisting ofpoly(acrylonitrile), 

poly(4-vinylpyridine) and poly(l-vinylimidiazole). 

28. The optical media of claim 26, wherein said layer of lacquer includes 

hydrolyzed polyacrylate lacquer. 

29. The optical media of claim 26, wherein said layer of lacquer includes 2-

hydroxyethylacrylate copolymer 

30. The optical media of claim 24, wherein said data encoded component 

includes at least one chromophore. 

31. A retail sale package, comprising the optical media of claim 14. 

32. An optical disk, comprising: a substrate; a metal layer coupled to said 

substrate; and a lacquer coupled to said metal layer, wherein at least one 
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member selected from the group consisting of sai substrate and said lacquer 

permit controlled exposure -of said metal· tayer to , thereby degrading 

readability or data recorded on wd optical disk. I . · 
I 

33. A package containing an optical dis~ said ptical disk comprising: a 

substrate, a metal· layer coupled to said subst;rate; a lacquer coupled to said 

metal layer, wherein opening· said package trigger a process that changes 

reflective properties of said metal layer, thereby d grading an ability to read 

data recorded on said optical disk. 

34. An optical media, comprising: a substrate, herein at least a fraction of 

said substrate transforms from a substantialiy.opti ally transmissive state to a 

substantially optically non-trans.oli~ve state as at least-in-part a function of 

time from an initializing event. 

35. The optical media o~ clam'.i 34, wherein 'sai at least a fraction of said 
' .. ,. . 

substrate transfonns as a result of exposure to at 1 to~ of the group 

consisting of oxygen, nitroge~ water and hydrog sulphide. 

36. The optical media of claim 34, further com rising a substantially gas 

impenneable membrane surrounding said optical edia. 

37. The optical media of claim 36, wherein sai~ substantially gas 

impermeable membrane contains an inert gas. 

38. The optical media of claim 36, wherein sai substantially gas 

impermedable membrane contains a reducing gas. 

39. The optical media of claim 34, wherein the transformation from said 

substantially optically transmissive state to said su stantially optically non-
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transmissive state includes a change in at least one optical property selected 

from the group consisting of transparency and index of refraction. 

40. The optical media of claim· 34, wherein said at least a fraction of said 

substrate transforms as a result of an exposure to light, a change in applied 

voltage, an exposure to mechanical stress, an exposure to at least one reactant 

contained in said optical media and an exposure to at least one reactant 

contained in a package that contains said optical media. 

41. The optical media of claim 40, wherein said substrate includes light 

activated catalysts. 

42. The optical media of claim 40, wherein said package includes a reducing 

gas pack that destroys a protective layer that is coupled to said substrate. 

43. The optical media of claim 34, wherein said at least a :fraction of said 

substrate transforms as a result of a change in pennitivity of gas through said 

substrate, a crystallization of a polymer that composes said substrate, a 

photodepolyermerization of said substrate, a photogeneration of acid in said 

substrate and a photogeneration of singlet oxygen in said substrate. 

44. The optical media of claim 34 wherein said substrate includes an 

antioxidant. 

45. The optical media of claim 44, wherein said antioxidant includes an 

organometallic. 

46. The optical media of claim 34, further comprising a data encoded 

component coupled to said substrate. 

21 

SUBSTITUTE SHEET (RULE 26) 



W000/56529 I lllM~ 1111~ 1111 ~El 11111 
. ·.·· < Ill s * 

PCT/US00/07961 

47. The optical media of claim 34. further co rising a layer of lacquer 

coupled to said data encoded component. 

48. A retail sale package, comprising the opti l media of claim 34. 

49. A method of making an optical media. co 

providing a substrate; 

coating a reflective layer on said substrate; 

exposing said substrate to a reversing envi 

transmissivity of said substrate; and then 

exposing said substrate to a preserving en · onment to maintain optical 

transmissivity of said substtate. 

SO. The method of claim 49; wherein said sub trate includes polycarbonate 

and salts mixed with said polycarbonate. 

51. The method of cltlim SO, wherein the· salts · nteract with at least one 

atmospheric component selected from the group c nsisting of 02, C02 and 

H20 to form opaque compoundS .. 

52. The method of claim 51, wherein said rev rsing environment includes 

hydrogen and said opaque compounds are disasso iated by said reversing 

environment. 

53. An optical media made by the method of c aim 49. 

54. An optical disk, comprising: a substrate; a 

substrate; and a lacquer coupled to said metal lay , wherein optical properties 

of said substrate change upon an exposure of said ubstra.te to air. said exposure 

degrading readability of data recorded on said opr cal disk. 
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55. A package containing an optical dis~ said optical disk comprising: a 

substrate, a metal layer coupled to said substrate; and a lacquer coupled to said 

metal layer, wherein opening said package triggers a process that changes 

optical properties of said substrate. thereby degrading an ability to read data 

recorded on said optical disk. 
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