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PROBUCT AND PACKAGE WITH A PHOTOSENSITIVE USE-EVIRENT FEATURE
The present disclosure is directed to containers and, more particularly, to
containers having anti-counterfeit and/or tamper-evident features.

Backeround and Summary of the Disclosure

Many containers are provided with tamper-resistant devices to resist refilling of
conients in the containers. For example, a beverage container can inclode a fitment that renders
the container non-refillable, so as to fropede efforts to refill the container with inferior products.
LS, Patent 3,399,811 illustrates a container of this type.

A general object of the present disclosure, in accordance with one aspect of the
disclosure, is to provide a product including a container and a use indicator carried by the
contaiver that indicates whether the container has becn used and, thus, will provide evidence of
efforts to repackage the container with counterfeit product.

The present disclosure embodies a number of aspects that can be implemented
separately from or in combination with cach other.

A product in accordance with one aspect of the disclosure includes a container, a
photochromic material carried by the container and respounsive to ultraviolet (UV} light so as to
darken upon exposure thereto, and a UV protector over the photochromic material to protect the
photochromic material from exposure to UV Light.

In accordance with a further aspect of the disclosure, there is provided a method
of producing a package that includes applying a photochromic material to a container that is
responsive to ultraviolet (UUV) light so as to darken upon exposure thereto, and protecting at least

a portion of the photochromic material from exposure to UV light before initial opening of the
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package. The method also includes filling the container with an original flowable product, and
applying a closure to the container.

In accordance with another aspect of the disclosure, there is provided a package
that includes a container having an interior and a base, and a closure removably closing the
container, characterized by means for indicating that the package has been opened from its
original factory sealed condition by removing the closure from the container. The means
includes a drop indicator operatively coupled to the container and constructed at least in part of
photochromic material.

In accordance with an additional aspect of the disclosure, there is provided a
product that includes a container, a photochromic material carried by the container and
responsive to ultraviolet (UV) light so as to darken upon exposure thereto, and a UV light source
carried by the container to iHuminate the photochromic material.

In accordance with vet another aspect of the disclosure, there is provided a
package that inchudes a container, a first photosensitive material carried by the container and
responsive to ultraviolet (UV) light so as to darken upon exposure thereto to indicate package
opening, and a second photosensitive material carried by the container, respounsive to UV light to
form a latent image, and darkenable upon exposure to heat to indicate package tampering.

Brief Description of the Drawings

The disclosure, together with additional objects, features, advantages and aspects
thereof, will be best understood from the following description, the appended claims and the
accompanying drawings, in which:

FIG. 1 is a cross-sectional elevational view of a package according to an

illustrative embodiment of the present disclosure, including a container, a closure coupled to the
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container, and a package opening indicats

&

v coupled to the closure and positioned within the

FIG. 2 is an enlarged fragmentary cross-sectional perspective view of the closure

tor of FIG. |
FIG. 3 is a cross-sectional elevational perspective view of the indicator of FIG.

showit located in the bottom of the container of FIG. 1

FIG. 4 is a fragmentary schewatic view of g portion of the package of FIG.
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tHlustrating the indicator in proximuty of circuitry carried by the container of FIG, 15
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FIG. 4A is a fragmentary schematic view of & package according

tllustrative embodiment of the
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osure, illustrating a circuit-type of package opening

FiG 4B  schematic view of 2 package according 1o a further

iHustrative embodiment of the present disclosure, $ustrating another cireuit-type of package
opening indicator;

FIG. S is & schematic view of a pack

opening indicator according o an

iHustrative embodiment of the present disclosure, including Heht emitting cire

ematic view of a package opening indicator according 0 another

tlustrative embodiment of the present disclosure, inchuding light emitting cirend

photosensitive material;

FIG. 7 is an elevational exploded view of a package according to another
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»f the present disclosure, iHustrating a closure being removed from a

container and a package opening ndicator falling down into the container
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FIG. § is an elevational view of the package of FIG. 7, illustrating the indicator
carried at the bottor of the container;

FIG. 9 is an exploded elevational view of a package according to a further
ilhustrative embodiment of the present disclosure, ithustrating a container, a separate base for
coupling to the bottom of the container, and a photosensitive element interposed between the
base and the container;

FIG. 10 is an elevational view of the package of FIG. 9, illustrating a package
opening indicator disposed at the bottom of the container and the photosensitive element in an
exposed state;

FIG. 11 s an elevational view of a photosensitive element being assembled into &
container;

FIG. 12 is an exploded slevational view of 4 package according to an additional
tllustrative embodiment of the present disclosure, llustrating a closure being removed from the
container of FiG. 11, the contalner carrving the photosensitive element, and a package opening
indicator separated from the closure and floating in a product carried by the container;

FIG. 13 s an elevational view of the container of FIG. 12, illustrating the
photosensitive element in a partially exposed state corresponding to depletion of the product
carried by the container;

FIG. 14 is an clevational view of g package according to yet another illustrative
embodiment of the present disclosure, Hustrating a container with photosensitive materials in an

unexposed state, and a closure coupled to the container,;
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FIG. 15 is an elevational view of the package of FIG. 14, illustrating the closure
removed from the container, and a package opening indicator floating in product carried by the
container and the photosensitive materials in an exposed state;

FIG. 16 is an elevational view of a package according to still another llustrative
embodiment of the present disclosure, illustrating a container including photosensitive materials
which are exposed, partially exposed, and unexposed, and a package opening indicator floating
in a product carried by the container;

FIG. 17 is a fragmentary elevational view of a package according to vet a further
illustrative embodiment of the present disclosure, illustrating a photosensitive container, a
closure coupled to the container, and an ultraviolet (UIV} light source carried by the container;

FIG. 18 is an elevational view of the package of FIG. 17, illustrating the closure
being removed from the container and activation of the ultraviolet (V) light source responsive
1o closure removal;

FIG. 19 is an elevational view of the container of FIG. 17 in an exposed state;

FIG. 20 is an exploded view of a packaging system according to an illustrative
embodiment of the present disclosure, illustrating a display base including one or more
ultraviolet {(UV) Hght sources, and a package for receipt in the display base and including a
container, a closure coupled to the contalner, and a package opening indicator coupled to the
closure;

FIG. 21 i3 an assembly view of the packaging system of FIG. 20, tllustrating the
container with the closure removed and the indicator at & bottorn of the container and shown in

an exposed state;
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FIG, 22 is an elevational view of a package according to still a further Hustrative
embodiment of the present disclosure, illustrating a container, a closure coupled to the container,
a photosensitive material carried by the container, and an uliraviolet (UV) light source carried by
the container to activate the photosensitive material responsive to opening of the package;

FIG. 23 is exploded elevational view of the package of FIG. 22, iHustrating the
closure removed from the container and the photosensitive material in an exposed state;

FIG. 24 is an elevational view of a package according to yet a further illustrative
embodiment of the present disclosure, illustrating a container, a closure coupled to the container,
and a photosensitive material carried by the container;

FIG, 25A 1s an elevational view of a package according to still another illustrative
embodimnent of the present disclosure, illustrating a container, a closure coupled fo the container,
and a plurality of photosensitive elements carried by the container;

FIG. 258 is an enlarged, fragmentary view of g portion of the package of FIG.
254, taken from circle 258 of FIG. 254,

FIG. 25C is an enlarged, fragmentary view of a portion of a photoseusitive
material of the package of FIG. 25 A, illustrating a darkened portion, pre-exposed to UV light;

FIG. 23D is an enlarged, fragmentary view of a portion of a photosensitive
material of the package of FIG. 234, illustrating a latent image portion formed by pre-exposure
to UV Light;

FIG. 25E is an enlarged, fragmentary view of a portion of a photosensitive
material of the package of FIG. 254, illnstrating a latent image portion established by selective

application of a UV protector;
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Fi(G. 26 is an elevational view of a package according to another illnstrative
embodiment of the present disclosure, illustrating a photosensitive container, a closure coupled
o the container, and an ultraviolet protector carried by the container;

FIG. 27 is an elevational view of a package according o another illustrative
embodiment of the present disclosure, iHustrating a photosensitive contatner, a closure coupled
to the container, and an ultraviolet protecior carried by the container and coupled to the closure;

FIG. 28 is a fragmentary, clevational, eross-sectional view of a package according
to another Husirative embodiment of the present disclosure, illustrating a container, a closure
coupled to the container, and a package opening indicator coupled to the closure and positioned
within the container and carrying photosensitive elements;

FIG. 29 is a fragmentary, elevational, cross-sectional view of a package according
to another ilustrative embodiment of the present disclosure, ilustrating a container, a closure
coupled to the container, and a package opening indicator coupled to the closure and positioned
within the container and being constructed of photosensitive portions;

FIG. 30 is an elevational view of a package according to another illustrative
embodiment of the present disclosure, illustrating a container, & closure coupled to the container,
and photosensitive elements carried by the container;

FIG. 31 is a fragmentary, elevational, cross-sectional view of a package according
to another illustrative embodiment of the present disclosure, Hhustrating a container wall carrving
photosensitive elements;

FIG. 32 is a fragrentary, elevational, cross-sectional view of a package according
to another ilustrative embodiment of the present disclosure, illustrating a container carrying

photosensitive elements via a base ¢oupled to the container bottom; and
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FIGS. 33-34 are elevational views of packages according to other illusirative
embodiments of the present disclosure, illustrating containers, closures coupled to the containers,
package opening indicators coupled to the closure and positioned within the container, and
photosensitive materials carried by walls of the containers.

Detailed Description of Preferred Embodiments

FIG. 1 illustrates a package 10 in accordance with an illustrative embodiment of
the disclosure. The package 10 is illustrated in its original factory sealed state or condition, a3
including a container 12, a closure 13 for the container 12, and an authentic, genuine, or original
material or product P filling the container 12.

Additionally, the package 10 may include a package opening indicator 14 carried
by the container 12, As used herein, the phrase "carried by the container” inchides carried in the
container, carried on the container, coupled to the container, and the like. As will be described in
further detail below, the indicator 14 is a drop-style indicator that drops into the container 12
upon closure removal, As such, the indicator 14 may facilitate evidencing of efforts to taraper
with the package 10, by providing visible evidence that the package 10 has been opened from s
original factory sealed condition.

Also, the package 10 includes a photosensitive material and, more particularly, a
photochromic material that is responsive to ultraviolet (UV) light so as to darken upon exposure
thereto, The photochromic material may inclade a metal halide material, which may include
silver, copper, and/or cadmium with chlorine, bromine, and/or iodine halides. The photochromic

material may include any suitable material selected from the group(s) cousisting of the

7

s

aforementioned materials, or from any other suitable photochromic material{s). Photochromic
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materials, in and of themselves, and theilr applcation to glass, are well known to those of
ordinary skill in the art, as illustrated by U.S. Patent 3,325,299

The photochromic material is carried, directly or indirectly, by the contatner 10.
in the embodiment Hustrated in FIGE, 1.3, the photochromic material is carried by the container
12 via the indicator 14. More specifically, the indicator 14 includes the photochromic material.
For example, the indicator 14 composition itself could include photochromic material. o
another example, a substrate of the indicator 14 may be coated with a photochromic coating. In
a further example, the indicator 14 may carry a separate photochromic compounent. Instead of] or
in addition to, the indicator 14, the photochromic material provides a counterfeit deterrence
feature that provides evidence that the original package 10 has been used. More specifically, the
photochromic material may indicate design-intent use of the package 10, like first time or initial
container opening after the package 10 is factory sealed.

The photochromic material may be darkened by exposure to uliraviolet (UV) light
and, more specifically, may be darkened irreversibly according to design intent or ordinary use
of the package 10, and not according to misuse or extraordinary conditions, for example,
attempts to tamper with the package for counterfeiting, or the like. The UV light used to
irreversibly darken the photochromic material preferably includes UVA and all ranges and
subranges thereof, Near UV and all ranges and subranges thercof, or, more particularly, UV light
greater than about 360 nm, as will be discussed further herein below.

Further, the package 10 includes a UV protector to protect the photochromic
material from exposure to UV Hght, for example, before initial opening of the package 10, for
example, by a customer. [n the emubodiment illustrated in FIGS, 1-3, the UV protector is carried

by the container 12, either directly or indirectly. The UV protector may include any suitable UV



WO 2014/078128 PCT/US2013/068472
10

blocking, UV absorbing, and/or UV retarding material or element of any kind. For example, UV
protective material may include vanadium, selenium, carbon, iron, other glass colorant materials
or colored glass, and/or the Hke. The UV protective material may be part of the container
composition iself, a coating on interior and/or exterior surfaces of a substrate of the container
12, or the like. In a further example, the UV protecior may be carried by the container 12 via the
indicator 14, In other words, the UV protector may be applied to or integrated in the indicator
14, which s tiself, of course, carried by the container 12, In ancther example, the UV protector
may include a shrink sleeve (not shown} around the container and which includes UV protective
material and which may be transhucent or transparent. In any case, the UV protector may be
provided over, around, or radially cutward of, the photochromic material{s) to protect the
material(s) from exposure to UV light from outside the package 10.

The container 12 may be of any suitable shape, and may include a jug, jar, bottle,
other food or beverage container, or any other suitable container. The container 12 may include
a base 15 on which the container 12 may be supported, a body 16 extending axially from the
base 15, a shoulder 18 extending radially and axially from the body 16, and a neck 20 extending
axially from the shoulder 18, Ags used herein, the term axial includes oriented generally along a
longitudinal axis of the closure, container, or package and may iuclude but is not limited 1o a
direction that is strictly paraliel {0 a container longitudinal central axis A. The body 16 and the
neck 20 may be generally cylindrical, as illustrated, or they may be tapered or of any other
suitable shape. The neck 20 may nclude a lip or axial cutward end surtace 22, and an interior
surface 26. The neck 20 also may include a finish, which may include an external surface 28,

and one or more threads or thread segments 30 projecting from the external surface 28, or the
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like for coupling to the closure 13, As used herein, the term thread segment inchudes whole,
partial, multiple, and/or an interrupted thread, thread segment, and/or lug,

The container 12 may be of oune-piece integrally formed construction, for
example, of glass, plastic, or any other suitable waterial.  (The termi “integrally formed
consiruction” does not exclude one-piece integrally molded layered glass constructions of the
type disclosed for example in U.S. Patent 4,740,401, or one-piece glass bottles to which othe
structure is added afier the bottle-forming operation) The container 12 may be fabricated in
press-and-blow, blow-and-blow, or hand blowing glass container manufacturing operations, or in
a plastic injection and/or blow molding operation, or in any other suilsble manner.

The closure 13 may include a cap, cork, plug, or any other suitable type of
closure, and may be composed of plastic, metal, glass, ceramic, or any other suitable material.
The closure 13 may include a base wall 32, an annular outer skirt 34 extending {rovu the base
wall 32 and baving one or more internal threads or thread segments 36 projecting from an
internal surface thereof for coupling to the container 12, and an annular inner skirt 38 extending
from the base wall 32 radially inward of the outer skirt 34.

The indicator 14 may include any suitable materials, components, or the like, and
may be carried in any suitable location(s) of the container 12, internally and/or externally of the
container 12. One or more portions of the indicator 14 may be non-reruovably secured to the
container 12, or carried by the container 12 in any other suitable manver. The terminology "non-
removably secured” includes a manner in which the indicator 14 is, by design-intent, not
intended to be removed from the container 12 without damaging the container 12 and/or

indicator 14 or otherwise visibly compromising the structural and/or functional integrity of either

or both.
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The body 40, closure coupling portion 42, and
resifient member 44 are lustrated as having cylindrical shapes but may have any other suitable

in

shapes, The resilient momber 44 may be carried in an annular groove or relief 46 of the body 40,
such that an inner diamocter or dimension of the member 44 s less than ap outer dlameter or
dimension of the body 40 but greater than the groove diameter or dimension. Accordingly, the
meraber 44 may radially overlap, and may be axially trapped between axially facing shoulders of

the body 40 on either side of the groove 46, In one embodument, the member 44 way serve to

non-revaovably retain the indicaior 14 in the container 12, Bub in other embodiments, tho

indicator 14 and/or the container 12 may include any other suitable devices Ures 10 non-

removably retain the indicator 14 in the container 12,

The closure coupling portion 42 is tustrated ay being detachably coupled to the

il

closure 13 by a fricton it within the annular inner skirt 38 of the closure 13, But the closure
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coupling portion 42 may be detachably coupled o the closure 13 {or any other type of closare
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; : franeit LOrS. One of § e masnols or senarate v .
by adhesive, integral frangible connectors, one or more magnols or separate releasable fasteners,

or in any other suitable manuver,

The restlient member 44 1s (llustrated 10 2 rest state, but when the indicator 14 is

et

he resilient member 44 1s compressible 1 a radially inward

direction i a compreased siate to allow the indicator [4 1o be inscrted into the container neck 20,

;-;4

ur example, the member 44 may be C-shaped or semi-ctrcumfberential, having circumferential

cnds 43, 45, The member 44 may be composed of metal, ceramie, polymeric material, or any
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shont material

other sultable ¢

Alse. the member 44 may include an annular chamter 47

2 insertion of the indicator 14 into the comainer neck 28 undor & force greater than that

supplied by the weight of
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14 alope, The moember 44 is vesiliontly expay

the compressed state

tack to the rest stale when the member 44 axiully traverses or ¢f

am “?lvu the men

internal feature of the coutatner 12, Fe

v 44 may axially ¢

ar & junction 19

of the neck 20 and the shoulder 18, whereafter the member 44 expands resiliently back to its rest

state and a tratling surface or edge 48 of the momber 44 is engageable with the Junction 19

At thai point, the indicator 14 becomes non-rewiovably securcd within the

i)

container 12, When the closure 13 s displaced in g direction away from the container 12, the

trailing edge 48 of the resilient member 44 sxially ongages the junction 19 such that continued

Hacentent of the closure 13 out of the container 12 causes the indicator 14 to detach from the

13 and drop inio the contaimer 12, As used herein, the

anoval” may includs

moval, There

partial or compl

tor, the mudicator 14 will not pass throv

neck 20 because the n i too large 10 pass therethrough. Althe

junction

ble internal fe

”

19 s iliustrated as an example o

: container internal feature, any other sudl s

could be used,

-exarpple, nternal cimbossnionis or steps (ot shown) of the container neck 20,

separate components instailed in the neek 260 or any other sulubls e retain the

mdicator 14,
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¢ material is responsive to a change in a state of the package 10

The photochromic

to change or wodity an optical or visual characteristic visible from outside the cuntal

one emb polude nitial removal of the Closure

dument, the change in state of

13 irom the contuiner 12 afler I anothe timent. the

change in state of the pact de a reduction in product P carried in the o
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12, Accordingly, the photochromic material may indicate design-intent use of the package 10
such that a purchaser can see that the package 10 has been "used" after the package 10 was
originally packaged with the product P carried in the container 12 and with the closure 13
coupled thereto, For example, the package 10 may be opened and then partially or completely
emptied of s original flowable product P and, thereafler, if counterfeiters attempt to refil] the
emptied container 12 with counterfeit product and repackage the package 10 with the closure 13
{with or without closure seals or the like), the refilled and repackaged package 10 will include
the state-changed indicator 14 as ¢vidence that the package 10 is not original and, instead, has
been refilled and repackaged. In other words, the container 12 {or package 10} may be
permanently or trreversibly tagged as being a once-fillable container {or package). Over time,
purchasers will become educated to spot refilled counterfeit packages. Thus, counterfeiters will
be deterred from offering counterfeit packages to such educated purchasers.

The product P may be dispensably disposed within the container 12 of the
package 10. For example, a product manufacturer may i the container 12 with the authentic or
original flowable product P at a packaging plant or factory and close the container 12 with the
closure 13, which may be coupled to the neck 20 of the container 12 in any suitable manner. The
product P may include a liquid or flowable solid, for example, a beverage, for instance, beer,
wine, liquor, soda, or any other suitable beverage or liguid, or a flowable food of any kind. In
one example embodiment, the closure 13 may be sealed to the container neck 20 with wax, with
a paper or plastic seal, with a portion of the closure 13 itself, with a tamper evidence band, or
with any other suitable seal or the like (not separately shown). Accordingly, the package 10

leaves the packaging plant in an original factory sealed condition. Thereafter, for example, after
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wholesale distribution or retail sale, the seal may be broken and the closure 13 removed to aliow
the product P to be dispensed out of the container 12 through the neck 20.

Referring to FIG. 4, the detached indicator 14 may be solid or otherwise not
buoyant and, thus, is shown sunk to the inside bottom of the container 12. The base 15 of the
container 12 may carry a lighting circuit 50. The lighting circuit 50 may be carried by a separate
carrier 32, which may include a plate, plag, housing, circuit board, or the like and may be
composed of glass, plastic, or any other suitable material. The carrier 52 may be separately
coupled to the container base 15 in a non-removable manner. For example, the carrier 52 and
circuit 50 may be located in a push up or punt 54 of the container base 15 and secured thereto
with an epoxy, ceramic adhesive, potting compeound, or the like.

The lighting circuit SO may inclade a power source 56, a sensor 5§, and at least
one unlfraviclet (UV) light source 60 switchably coupled to the power source 36 by the sensor 38.
The power source 56 may include one or more batteries, quartz piezoelectrics, capacitors, solar
cells, or any other sultable supply of electricity, The UV light source 60 may include one or
more UV light emitting diodes (LEDs), or any other suitable source(s) of UV hight. In one
embodiment, one light source may emit light between 360 and 390 om wavelength and all
subranges therebetween and, more particularly between 365 and 385 nm wavelength and all
subranges therebetween, or any other suitable wavelength. In another embodiroent, the same or
a second light source may emit light between 280 and 320 nm wavelength and all subranges

therebetween and, more particularly, between 300 and 312 nm wavelength. The sensor 58 may

f].‘

include a capacitive proximity sensor, ruagnetic sensor (e.g. reed switch), photoelectric sensor,
inductive proximity sensor, or any other suitable sensor or switch. Of course, different portions

of the sensor 58 may be carried by different portions of the package 10.
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The light source 60 may be activated in anv suitable manner. In one example, the
Hght source 60 may be activated upon detachment of the indicator 14 from the closure (not
shown in FIG. 4). More specifically, a portion of magnetic sensor may be carried by the
indicator 14 and another portion may be carried by the closure {not shown in FIG. 4), wherein
separation of the indicator 14 from the closure 13 may close or trigger the sensor 38 to activate
the light source 6. [n another example, the light source 60 may be activated, for instance, by
proximity of the drop indicator 14 to the sensor 58, which proximity may close or otherwise
trigger the sensor S8 to activate the light source 60. In turn, the light emitied from the light
source 60 impinges on the photochromic material of the indicator 14 so as to darken the indicator
14, A dark indicator would signal to a consumer that the container 12 has been opened from its
original factory sealed condition.

The indicator 14 may include a condrast portion 62 that may be selectively pre-
exposed to UV, selectively UV protected, or defined by a selectively applied ceramic label
{ACL) process or the like. The portion 62 may inchude a decorative feature, for example, brand-
reinforeing indicia, logo, name, slogan, or the like, or latent cautionary indicia as will be
described below In accordance with other embodiments.  Accordingly, before other portions
have darkened, the contrast portion 62 may be darkened by pre-exposure to UV, or when other
portions of the indicator 14 darken upon exposure to the UV light, the contrast portion 62 may be
protected against darkening to stand out in contrast.

FIG. 4A illustrates another illustrative embodiment of a package 10 This
embodiment is similar in mwany respects to the embodiment of FIGS. 1-4 and like numerals
between the embodiments generally designate like or corvesponding elements throughout the

several views of the drawing figures. Accordingly, the descriptions of the embodimenis are
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incorporated into one another, and description of subject matier common to the embodiments
generally may not be repeated here.

In this embodiment, the light source 60 wmay be activated upon removal of the
closure 13 from the container 12. For example, a package opening indicater 51 may include
cirenitry that may be carried by the container 12 between the light source 60 and the closure 13
86 as to activate the sensor 58 when the closure 13 is removed from the container 12. Any
suitable circuitry may be used including a capacitive proximity sensor, magnetic sensor (e.g. reed
switch), photoelectric sensor, inductive proximity sensor, or any other suitable sensor or switch
and related wiring, tracings, power supply, and/or the hke. In addition, the package 10" may
include a drop-style package opening indicator 14, for example, a hollow version of the
imdicator 14 of FIG. 1.

FIG. 4B illustrates another illustrative embodiment of a package 10", This
embodiment is similar in many respects to the embodiments of FIGS. 1-4A and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter cormon to the embodiments
generally may not be repeated here.

In this embodiment, the lighting circuit 50 may be carried by the container neck
20 and may include the light source 60 (FI(5. 4A) which may be activaied upon removal of the
closure 13 from the container 12. For example, as disclosed above, the lighting civcuit 530 may
include any suitable circuilry that, in this embodiment, may be carried by the container 12

between the closure 13 and the container neck 20 so as to activate the sensor 58 (FIG. 4A) when
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the closure 13 is removed from the container. Also, the package 10" may include the indicator
14" which may be hollow or otherwise buoyant in the product carried by the container 12,

FIG. 5 iilustrates another Hustrative embodiment of a package opening indicator
114, This embodiment is similar in many respects to the embodiment of FIGS, 1-4B and like
numerals between the embodiments generally designate like or corresponding elemenis
throughout the several views of the drawing figures, Accordingly, the descriptions of the
embodiments are incorporated into one another, and description of subject matter common fo the
embodiments generally may not be repeated here.

In the illustrated embodiment, the indicator 114 includes a Hghting cirenit 150 and
may be of multiple piece construction including, for example, two housing portions 114a, 114b
that may be assembled together and may establish a hollow interior . In another embodiment,
the indicator 114 may include 8 one-piece housing molded or otherwise formed around the
lighting cireunit 150 and may or may not include a hollow interior. The indicator 114 may be
buoyant, either by virtue of its bollow interior or by is material composition and/or construction.
In another embodiment, the indicator 114 may be sinkable. In any case, the lighting circuit 150
may be substantially the same as that disciosed above, but also may include a visible light sonrce
64, The visible light source 64 may include a light emitting dicde, or any other suitable element
that emits {ight visible to the human eye. The portions 114a, 114b may be coupled together in
any suitable manner 30 as o seal the circuit 150 therein.

In this embodiment, one or more portions of indicator 114 may Include
photochromic material. For example, the material of which the indicator 114 is composed may
include photochromic material. o another example, an interior surface of the indicator 114 may

be coated with photochromic material. In this example, the UV protector may include a UV
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protective coating applied to the exterior surface of the indicator 114, In the Hlustrated example,
the detachment of the indicator 114 from a closure may close or trigger the sensor 58 to activate
the light source{s) 60. In turn, the light emitied from the light source 60 impinges on the
photochromic material of the indicator 114 so as to darken the indicator 114. A dark indicator
would signal to a consumer that the package 10 has been opened from its original factory sealed
condition af some point.

FIG. 6 illustrates another iHustrative embodiment of a package opening indicator
214. This embodiment i1s similar in many respects to the embodiments of FIGS. 1-5 and like
numerals between the embodiments generally designate like or corresponding clements
throughout the several views of the drawing figures. Accordingly, the descriptions of the
embodiments are incorporated into one another, and description of subject matter comumon to the
embodiments generaily may not be repeated here.

The indicator 214 may be of multiple piece construction inchuding, for example,
two housing portions 214a, 214b that may be assembled together and may establish a hollow
interior L. In any case, the indicator 214 includes the lighting circuit 50, for example, carried in
the hollow interior [ of the portions 214a, 214b. In addition, in this embodiment, the indicator
214 includes and separately carries a separate photochromic element 66, which may be at least
partially composed of and/or coated with the photochromic material. The portions 214a, 214b
may be conpled together in any suitable manner so as to seal the circuit 530 and the photochromic
clement 66 therein. In this example, the UV protector may include a UV protective coating
applied to the exterior and/or interior surface of the indicator 214, In the illusirated example, the
detachment of the indicator 214 from a closure may close or trigger the sensor 5§ to activaie the

fight source 60. In turn, the light emitted from the Light source 60 impinges on the photochromic
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giement 66 so as o darken the photochromic element 66. The darkened element 66 inside the
indicator 214 would signal to a consumer that the package 10 has been opened from its original
factory sealed condition.

FIGS. 7 and § illustrate another illustrative embodiment of a package 110, This
embodiment is similar in many respects to the embodiments of FIGS. 1-6 and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter common to the embodiments
generally may not be repeated here.

In this embodiment, the package 110 includes a package opening indicator 314
having a brand-reinforcing shape, for example, in the shape of a brand logo, brand package, or
the like. FIG. 7 illustrates a closure 113 being removed from a corresponding container 112 and
the ndicator 314 having been detached frow the closure 113 and dropping into the product P in
the container 112, The indicator 314 may include a lighting circuit 230, which may be one of the
previously disclosed circuits 58, 1530, FIG. 8 illustrates the indicator 314 sunken fo the bottom of
the container 112 and darkened upon exposure to UV light.

FIGS. 9 and 10 illustrate another illustrative embodiment of a package 210. This
embodiment is similar in many respects to the expbodiments of FIGS, 1-8 and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter common to the embodiments

generally may not be repeated here.
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Referring to FIG. 9, the package 210 includes a container 212, a closure 213
coupled to the container 212, a separate container base 268 coupled 1o the container 212, the
previously described lighting circuit 150, and a photochromic material 266 carried by the base
268. The package 210 also includes a UV light source that may be part of a lighting circuit (not
separately shown), which may be carrvied by the base 268. The container 212 may include s own
integral base or closed bottom end to which the separate base 268 may be coupled, or the
contatner 212 may include an open bottom end to which the separate base 268 may be coupled.
in any case, the separate base 268 may be non-removably coupled to the container 212, for
example, via an epoxy, ceramic adhesive, glass solder or weld, or the like, or in any other
suitable manner.

In one embodiment, the photochromic material 266 may be part of a separate
photochromic element that may be carried by the base 268, In another embodiment, the base 268
may inchude the photochromic matertal 266, for example, a photochromic coating on an internal
surface of the base 268 or photochromic material in the material composition of the base 268
itself.

In any case, the base 268 may carry a UV protecior, for example, a UV protective
coating on an external surface of the base 268, or UV protective material in the material
composition of the base 268 tiself. The UV protector also may include a separate element, for
instance, a separate piece of UV protected glass {not shown) internally carried by the base 268
over the photochrorsic material. The separate picce of glass may include a UV protective
coating, or may be composed of a UV protective material. In this example, the container 212

itselt] apart from the base 268, would vot require a UV protector.
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Referring to FIG. 10, the ckage opening indicato

for exaraple, the indicator 114 from FIG. 3 v be used to darken the
photochromic material 260 of the base 268 to indicate that the package 210 has been opened

om its original factory sealed condition. As shown, the photochromic material 266 may have ¢

cont

st portion 262, which may be masked, and pre-exposed to UV light or covered with a UV

protector. This may be done, for examiple, t0 create a brand-reinforcing image, for instance, a

logo, brand name, slogan, or the like, and/or to provide an additional security measure,

FIGS. 11-13 illusirate ancther tlustrative embodiment of a package 310, This

embodiment 18 similar in many respects to the embodiments of FI ¥ and Hke numerals
between the embodiments generally designate hke or corresponding elewents throughout the
several views of the drawing figares.  Accordingly, the descriptions of the embodiments are

incorporated futo one another, and description of subject matter common fo the embodiments

QY

iy may not be repeated here.
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FIG. 12 dHustrates the package 310 including a closure 313 being removed from
the container 312, and a package opening indicator, for instance, the indicator 114 from FIG. §,
having been dropped from the closure 313 into the container 312, floating in product P contained
theretn, and emitting UV fight.

FIG. 13 illustrates the package 310 wherein a portion of the product P bas been
dispensed from the container 312 such that the level of the product P is below a top edge of the
photochromic material 366, Likewise, the indicator 114 has lowered below the top edge of the
photochromic material 366 wherein UV light emitted from the indicator 114 has impinged on an
upper portion of the photochromic material 366, Accordingly, the UV light may be emitted in
such a manner that the photochromic material 366 is exposed and partially darkened as the level
of the product ¥ decreases to indicate that at least some of the original product P has been
dispensed. The photochromic material 366 thus provides an indication of use of the package
310, As used herein, the term "use” may include design intent use, for example, package
opening, product dispensing, and/or the like, but also may include unintended or unauthorized
use, for example, product removal, product dilution, addition of coonterfeit produet, and/or the
like.

FIGS. 14-15 illustrate another illustrative embodiment of a package 410, This
embodiment is similar in many respects to the embodiments of FIGS. 1-13 and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and deseription of subject matter common to the embodiments

generally may not be repeated here.
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FIG. 14 illustrates the package 410 including a closure 413 coupled to a container
412, which includes one or more photochromic materials 466a, 466b. In one embodiment, the
photochromic materials 466a,b may be integral with the container 412, for instance, internal or
external embossments or debossments of the container 412 itself. In another embodiment, the
photochromic materials 466a,b may be part of separate elements or emblems non-removably
secured to an interior surface or an exterior surface of the countainer 412 in any suitable manner.
The photochromic materials 466a,b may be in the form of a brand-reinforcing image, for
mstance, a logo, brand name, slogan, or the like. Also, or instead, the materials 466ab may
include contrast portions 462, as discussed previously.

FIG. 15 illustrates the package 410 inchuding a package opening indicator, for
instance, the indicator 114 from FIG. §, having been dropped froim the now-removed closure (not
shown} into the container 412, floating in product P contained therein, and emitting UV light,
Also, a portion of the product P has been dispensed from the container 412 such that the level of
the product P is below top edges of the photochyomic materials 466a, 466b. Likewise, the
indicator 114 has lowered below the top edges of the photochromic materials 466a,b wherein UV
hight emitted from the indicator 114 has impinged on the photochromic materials 466a.b.
Accordingly, the UV light may be emitied in such a manner that the photochromic materials are
exposed and gradually darkened as the level of the product P decreases to indicate that at least
some of the original product P has been dispensed.

FIG. 16 illustrates another illustrative embodiment of a package 510, This
embodiment is similar in many respects to the embodiments of FIGS. 1-15 and like mumerals
between the embodiments generally designate like or corresponding elements throughout the

several views of the drawing figures. Accordingly, the descriptions of the embodiments are
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incorporated into one another, and description of subject matter common to the embodiments
generally may not be repeated here,

FIG. 16 illustrates the package 510 including a closure 513 coupled 10 a container
512, which includes one or more photochromic materials 566a, 566b, 566¢, and a package
opening indicgtor, for instance, the indicator 114 of FIG. 5. The photochromic materials
566a,b,c may be integral with the container 512, for instance, internal or external embossments
or debossments of the container 512 iiself, or may be part of separate clements non~-removably
secured to an interior surface or an exterior surface of the container 512 in any suitable manner,
or may be coatings of photochromic material that may be applied with stencils or masks or in
any other suitable manger. In embodiments where the materials 566a,b,c are applied or
integrated into the exterior of the container 512, the container 512 may include a UV protective
coating over the photochromic materials 566a,b.c.

In the illastrated embodiment of FIG. 16, the photochromic materials 566a,bc
may be vertically spaced apart and may be in the form of brand-reinforcing images, for instance,
a logo, as shown. The indicator 114 has already been dropped from the closure 513 into the
container 512, and is floating in product P contained therein, and emitting UV light. Alsg, a
portion of the product P has been dispensed from the container 512 such that the level of the
product P is entirely below 2 top one of the photochromic malerials 566a and almost completely
below an Intermediate one of the photochromic materials S66b. Likewise, the indicator 114 has
lowered below the top photochromic material 566a wherein UV light emitted from the indicator
114 has completely darkened the top element 366a, and is in the process of darkening an
intermediate one of the materials 566b.  Accordingly, the UV light may be emitted in such a

manner that the photochromic materials 566a,b,¢ are exposed and gradually darkened as the level
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of the product decreases to indicate that ai least sowe of the original product P has been

N

dispensed. The photochromic material{s) 366 thas provide an indication of use of the package

L
iy
s
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FIGS. 17-19 illustrate another illustrative embodiment of a package 610. This
erubodiment is similar in many respects o the ernbodiments of FIGS. 1-16 and like numerals
between the ecmbodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter common to the embodiments
generally may not be repeated here.

FIG. 17 lustrates the package 610 including a container 612 carrying a
photochromic material, a closure 513 coupled to the container 612, a UV light source 660, and
any suitable circuitry to indicate package opening, for example, the previounsly described package
opening indicator 51, The contaiver 612 iself may be at least partially composed of the
rhotochromic material. In one embodiment, the container 612 way have an internal and/or
external photochromic coating. [n another embodiment, the container 612 may be at least
partially composed of a photochromic material. Likewise, the comtainer 612 may include any
suitable UV protective coatings and/or compositions. For example, the container 612 may be
manufactured from separate glass gobs, for instance, a photochromic glass gob and a UV
protective glass gob, so that the interior of the container 612 is a photochromic layer and the
exterior of the container is a UV proteciive layer or casement. In this example, the container 612
may be hand blown from the separate gobs, or even automatically blown therefrom.

Also in the iilustrated embodiment, the light source 660 is carried by a base 615

of the container 612 but, in other embodiments, the light source 660 may be carried by any other
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suitable portion{(s) of the container 612 and/or an indicator, for instance, any of the drop
indicators disclosed herein. In any event, the light source 660 may be part of a lighting cireunit
630, for instance, like the lighting cirenit of FIG. 4. In the illustrated embodiment, the light
source 660 may be carried in a punt or push up 634 of the container base 615, For example, the
light source 660 may be coupled to a carrier 652, which, in turn, is camvied directly by the
container base 615, For example, the carrier 652 may be non-removably secured to the container
base by secured thereto with an epoxy, ceramic adhesive, glass solder or weld, or the like.
Referring to FIG. 18, the light source 660 may be activated using the previcusly disclosed
package opening indicator 51, when the closure 613 is removed from the container 612, As
shown in FIG. 19, the entire container 612 may be darkened by exposure to UV Hight, except for
a UV protected contrast portion $62, or the contrast portion 662 could be an applied ceramic
label {ACL) to provide contrast.

In other embodiments, the light source 660 may be replaced by a sinking or
floating indicator, for example, the indicator 114 of FIG. § having the light source 660 therein,
In the floating indicator embodiment, the UV light may be emitied from the indicator 114 in such
a manner that the photochromic container 612 is exposed and partially darkened as the level of
the product P decreases to indicate that at least some of the original product P has been
dispensed.

FIGS. 20-21 illustrate another tllustrative embodiment of a package 710, This
embodiment is similar in many respects to the embodiments of FIGS. 1-19 and like numerals
between the embodiments generally designate like or corresponding elements throughout the

several views of the drawing figures. Accordingly, the descriptions of the embodiments are
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incorporated into one another, and description of subject matter commeon to the embodiments
generally may not be repeated here.

The package 710 includes a container 712, a closure 713 removably coupled to
the container 712, and an opening indicator 714 detachably coupled to the closure 713 and
carried in the coniainer 712. The package 710 also may include a UV protective cover 770
carried around at least a portion of a neck 720 of the container 712 so as to protect the indicator
714. The package 710 may be part of a system 700 that also includes a delivery device or UV
lighting base 772 on which the package 710 may be carried. The lighting base 772 may include
one or more UV lght sowrces 760, which may be part of a lighting cireuit, for example the
lighting civcuit of FiG, 5. The base 772 may include a bottom wall 774, side walls 776
extending from the bottom wall 774, and a container base support wall 778 disposed inwardly of
the side walls 776 and on which the container base 715 may be rested. The base 772 also may
nclude an extension wall 780 extending in a direction away from the support wall 778 for
surrounding a lower portion of the container 712, In the illustrated embodiment, the extension
wall 780 may carry the light sources 760, which may be distributed in an annular array. o other
embodiments, the support wall 778 also, or instead, may carry the light sources 760.

As shown In FIG. 21, the closure 713 may be removed from the container 712

-

wherein the indicator 714 detaches from the closure 713 and falls to the inside bottom of the
container 712. Thereafter, the container 712, with or without the closure 713 reapplied thereto,
may be placed on the lighting base 772, When the container 712 is carried on the lighting base

1

772, the light sources 760 may be activated via any suitable circuitry, which may include a
weight sensor, proximity sensor, a manual switch, or may be activated in any other suitable

manner.  Accordingly, the UV responsive indicator 714 darkens upon exposure to UV light
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eraitted from the UV light sources 760, In the illustrated embodiment, the indicator 714 includes
2 bottorn surface that is not UV sensitive, and a cylindrical outer surface that is UV sensitive.
For example, the outer surface of the indicator 714 may be coated with a photochromic material.

FIGS. 22-23 illustrate another illustrative embodiment of a package 810, This
embodiment is similar in many respects to the embodiments of FIGS. 1-21 and like numerals
between the embodiments generally designate like or corresponding elements thronghout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one ancther, and description of subject matter common to the embodiments
generally may not be repeated here.

Referring to FIG. 22, the package 810 includes a container 8§12, a closure 813
coupled to the container $12, a UV light source 860 carried by the container 812, a photochroruic
raaterial 866 carried by the container 812, and a circuit-type of package opening indicator carried
by the container 812, For example, the light source 860 may be activated using the previously
disclosed package opening indicator 31 when the closure 813 is removed {rom the container 812,

The light source 860 may be part of a lighting cireuit, for example, the lighting
cireuit of FIG. 4, and may be carried by the container base 8§13, for instance, in a punt or push up
854 thereof. The light source 860 and/or lighting circuit may be non-removably secured to the
container 812, for instance, using epoxy, potting compound, or any other suttable material, or in
any other suitable manner.

In one embodiment, a photochromic material 866 may be a portion of the
confainer 812 itself. In another embodiment, the photochromic material 866 may be part of a
separate clement, for example, a borosilicate photochromic piece of glass that is thermally

treated at a iemperature below its softening point to cure the glass. In the illustrated
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embodiment, a mask or stencil may be applied to the photochromic material 866 and & contrast
portion 862 thereof may be exposed to UV light to darken the exposed areas to produce a pre-
exposed contrast portion, for example, a brand name, logo, slogan, oy the like.

A UV protector may be applied over the photochromic waterial 866, For
example, a UV protective coating may be applied over the exterior of the container 8§12,
excluding a portion of the base §15 corresponding to the light source 860 for example, the punt
854,

Referring to FIG. 23, the closure 813 may be removed from the coniainer §12 for
the first time after being f{actory sealed. Removal of the closure 813 may activate the light
source 860, UV light emitted from the light source &60 impinges on a back side of the
photochromiic material 866 and travels through the photochromic material 866 to darken the
previcusly UV-unexposed portions of the photochromic material 866 so that the entire
photochromic material 866 is darkened to indicate t0 a consurmer that the package 810 has been
opened from its original factory sealed condition.

FIG. 24 iHustrates another illustrative embodiment of a package 910. This
embodiment is similar in many respects to the embodiments of FIGS, 1-23 and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter common to the embodiments
generally may not be repeated here.

The package 910 includes a container 912, a closure 913 coupled to the container
912, and an photochromic material 966 carried in the container 912, The photochromic material

8966 may be part of an clongate element, taking the form of a rod having a base end 982
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supported by a base of the container 912, For example, the base end of the rod may be welded to
an inside surface of the container base 915, for example, while one or both of the container 912
are sufficiently hot to integrally bond corresponding surfaces thereof. In other examples, the
base 982 end of the rod may be adhered, fastened, or otherwise coupled to the base 915 of the
container 912. The rod may inclade one more brand-reinforcing clements 966a, 966h, 966¢,
9664, for example, logos, witials, or the like.

Opposite the base end 982, the rod may include a finish end 984, In one
embodiment, the finish end 984 may be coupled fo or, an integral portion of, an anti-refill
dispensing fitment 986 or the Hke. Such fitments are well known to those of ordinary skill in the
art, and any suitable fitment may be used. The fitment 986 may be non-removably secured to the
container 912 by way of the element 9606 and/or by any suitable non-removable connection
between the fitment 986 and the container neck 920, In another embodiment, the finish end 984
may be coupled to or may include an expandable element, for instance, like that of FIG. 1, to
support the rod.

In one embodiment, portions of the rod roay be masked and pre-exposed to UV
light, for example, to better define the brand-reinforcing elements. In ancther embodiment,
portions of the rod may be covered with a UV protector, for example, to provide or better define
an anti-counterfelt security measure. For instance, a mask or stencil may be applied to the rod
and, thereafter, UV light may be applied to the rod to darken exposed portions of the rod, or a
UV protective coating may be applied to the exposed portions.

The product P carried by the container 912 may be of a type that tends to absorb
UV light. Some spirits, for example, cognae, scotch, and the like absorb much of the UV

spectrum and can be used as the UV protector for the photochromic material 966, Accordingly,
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as shown in FIG. 24, an upper portion of the rod above the level of the product P is shown
darkened from exposure to UV light traveling through the container 912, but other portions
(excluding pre-exposed portions) of the rod below the level of the product P are not yet darkened
because the product P protects the rod from UV exposure. The photochromic materials 966 thus
provides an indication of use of the package 810.

In another embodiment, although not illustrated in FIG. 24, the package may
include a UV light source that may be used to activate the photoclromic material. For example,
a light source may be carried by the neck 920 and may be activated by closure removal, for
example, as discussed above with respect to FIG. 4B. In another example, a light source may be
carried by a floating device like that described above with respect to FIG. S.

FIGS. 25A-28EF illustrate another iHlustrative embodiment of a package 1010
This embodiment is similar in many respects o the embodiments of FIGS. 1-24 and bike
numerals between the embodiments generally designate like or corresponding elements
throughout the several views of the drawing figures. Accordingly, the descriptions of the
embodiments are incorporated into one another, and description of subject matier conunon to the
embodiments generally may not be repeated here.

With reference to FIG. 25A, the package 1010 includes a container 1012, a
closure 1013 coupled to the container 1012, and a photosensitive material 1066, which may
melude a continuous strip or a plurality of discrete and separate portions or elements 1066a-¢
carried on an exterior surface of the container 1012 axially along the container 1012, As used
herein, the term "photosensitive” includes, by design intent, the properties of visible darkening or

latent image forming afier exposure to UV light.
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In one embodiment, the photosensitive materials 1066a-¢ may be carried on a
minor circumferential portion of the container 1012, in other words, over less than half of the
circumference of the container 1012, For example, the photosensitive materials 1066a-¢ may be
carried on one circumferential side of a raulti-sided container, or on a portion of a cylindrical
container less than 180 degrees around the container 1012 and, more particularly, on about 90
degrees of the container 1012, In another embodiment, the photosensitive materials 1066a-e
may be carried circumferentially corpletely around the container 1012, for example, where each
of the materials 1066a-e are selectively UV protected, for instance, with selective UV protective
coatings.

The product P carried by the container 1012 may be of a type that tends to absorb
UV light, for example, cognac, scotch, or the tike. Accordingly, as shown in FIG. 254, an upper
one of the materials 1066a above the level of the product P is shown darkened from exposure to
UV light traveling through the container 1812, a second one of the materials 1066b is partially
darkened, and the other elements 1066¢-e below the level of the product P are not vet darkened
because the product P protects those portions from UV exposure. The photosensitive materials
1066 thus provide an indication of use of the package 1010,

Referring now to FIG. 258, each of the materials 1066a-¢ may include a plurality
of layers. For example, a first layer 1090 of a first photosensitive material may be carried on an
exterior surface 1017a of a wall 1017 of the glass container 1012, and a second layer 1092 of a
second photosensitive material, which may be different from the first photosensitive material,
may be carried by the first layer 1090, The first layer 1090 may be a counterfeit or tamper

evident layer, and the second layer 1092 may be a use or opening indicating layer, The first and
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second layers 1090, 1092 may have different activation modes. For example, the first layer 1090
may be photothermochromic, whereas the second layer 1090 may be photochromic.

{n the first instance, exposure of the first layer 1090 to UV light may produce a
fatent image that is not visible until heated to a poimt at which the first layer 1090 becomes
irreversibly darkened and, thus, visible. In other words, the first layer 1090 material may be
responsive to UY light exposure so as to form a latent image that way be darkenable or
otherwise made visible after exposure to heat, for justance, at elevated temperatures below the
softening temperature of the glass to which the photothermochromic material is applied and,
preferably, below a reset temperature of the photochromic material. Those of ordinary skill in
the art will recogunize that such temperatures are application-specific, and will vary widely
dependent on the particular photosensitive materials selected and the particular glass substrate to
which the materials are applied. In one example, exposure of the entirety of the first fayer 1090
to UV light may produce a latent dark surface over the first layer 1090 uniil the first layer 1090
is heated. In another example, where the first layer 1090 includes latent cautionary indicia,
exposure of the first layer 1090 to UV light will produce a latent cautionary image until the first
fayer 1090 is heated. Accordingly, a5 used herein, the term "photothermochromie” includes, by
design intent, the property of visible darkening after exposure to UV light and subsequent
exposure to heat.

Conversely, exposure of the second layer 1092 to UV light may darken the layer
1092 frreversibly under ordinary conditions, either from a UV light source (not shown} carried
by the container 1012 or a base {(vot shown) thercfore, or by ambient UV light. But the first
fayer 1090 would remain translucent or transparent under such conditions. However, if a

counterfeiter tampered with the contaiver 1012 under extraordivary conditions, for example,
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meliing a fitment or otherwise applying heat to the comtainer 1012, then the first layer 1090
would react by irreversibly darkening to provide evidence of such misuse or extraordinary
conditions. Accordingly, as used herein, the term "photochromic” includes, by design intent, the
property of visible darkening afier exposure to UV light, wherein subsequent exposure 1o heat is
not necessary. Also, as used herein, the term "visible” includes visible to the human eye at arm's
iength in indirect sunlight.

Referring to FIGS. 23C, 25D, and 23E, in some embodiments, the materials
1066a-¢ may inchude contrast portions. For instance, the materials 1066a-¢ may be selectively
pre-exposed to UV light, selectively covered with ACL material, and/or may be selectively
covered with a UV protector.  For example, a brand-reinforcing image may be defined, for
instance, a logo, brand name, slogan, or the like. In another example, latent indicia may be
established, for instance, latent cautionary indicia. In a first example, with reference to FIG.
25C, a mask or stencil may be applied to the waterials 1066a-e (for example, the second layers
1092 thereof) and, thereafier, UV light may be applied to the materials 1066a-¢ 1o darke
unmasked or exposed parts of each of the materials 1066a-¢ to produce a brand-reinforcing
image. In this example, when the package 1010 is opened and the material 10664 is exposed to
UV light, portions of the material 1066a that were not pre-exposed would darken thereby
effectively causing the brand-reinforcing image to disappear. In a second example, with
reference to FIG. 2512, the materials 1066a-¢ (for example the second layers 1092 thereof) may
be selectively covered by a UV protector, to create latent cavtionary indicia, for instance,
"WARNING: Container Has Been Opencd” any other suitable text, symbol, or the like, The
cautionary statement is latent because it is not visible until the second layer 1092 is exposed to

UV lght. In a third example, with reference to FIG, 2SE, g UV protective coating may be
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selectively appiied to the materials 1066a-¢ (for example the first layers 1090 thereof) to UV
protect portions of the materials 1066a-¢ to cither provide a latent brand-reinforcing image or to
provide latent cautionary indicia. More particularly, the first laver 1090 may have a conirast
portion that does not darken upon darkening of other portions of the first layer 1090. For
example, the contrast portion may include latent cautionary indicia, for instance, "WARNING:
Container Has Been Tampered With" or any other suitable text, symbol, or the like. The
cautionary indicia is latent because it is not visible until the first layer 1090 is exposed to
elevated temperatures that cause darkening of the non-UV-protecied portions.  Sclective
application of the contrast material may include use of masks, stencils, screens, spray nozzies,
spray heads, or the like. The UV pre-exposed or UV protected portion of the contrast portion
may be adjacent to (for example surrounded by, or vice-versa) an unexposed or uncovered
portion to provide contrast,

In other embodiments, the cautionary or other indicia may be established by the
shape or outline of the materials 1066, In other words, the layer(s), cmblems, and the like may
be shaped as any suitable text, symbol, or the like, such that masking and the like is not required.

The fivst fayer 1090 may inchade a first metal halide containing glass, and the
second layer 1092 may include a second metal halide containing glass that may be different from
the first metal halide containing glass. For exaraple, the photothermochromic material of the
first layer 1090 may include a metal halide material, which may inclade silver and/or gold with
chiorine, brorine, and/or iodine halides. The photothermochromic material may include any
suttable material selected from the group(s) consisting of the aforementioned materials, or from
any other suitable photothermochromic materiai(s). Photothermochromic materials, in and of

themselves, and their application o glass, are well known to those of ordinary skill in the art, as



WO 2014/078128 PCT/US2013/068472
37

illustrated by U.S. Patents 2,515,936 and 2,515,937, Also, the photosensitive material of the
second layer 1092 may inclade any suitable other metal halide material, which may include
stlver, copper, and/or cadmium with chlorine halide, bromine halide, and/or iodine halide. The
photochromic material may ioclude any suitable material selected from the group(s) consisting of
the aforementioned materials, or from any other suitable photochromic material(s).

The layers 1099, 1092 may be produced and applied by ACL or in a manner
similar (o ACL, which technigues - in and of themselves - are well known to those of ordinary
skill in the art. For example, a metal halide cortaining glass may be produced, pulverized into
fine particles of glass, and combined with organic binders, lubricants, flowing agents, and the
like to produce a compound that can be heated and flowed onto the container 1012 exterior using
sereent prinding or any other suitable technigques. Thereafter, the container 1012 with the layers
1490, 1092 thereon may be heat treated, for example, through a decoration lehr to sinter the glass
particles of the layers 1090, 1092 onto the container 1012, The layers 1090, 1092 may be
produced and applied in any other suitable manner using any other suitable technique(s).

In one embodiment, the entire exterior of the container 1012 may carry a UV
protector, for example, a coating, sleeve, or the like. In this erobodiment, although not lustrated
in FIG. 23A or 25B, the package 1012 may include a UV light source that may be used fo
activate the photosensitive material(s), as per any of the aforementioned embodiments. In
another embodiment, a UV protector may include a UV protective coating or the like selectively
applied to the exterior of the container 1012 over the individual elements 1066a-b, and also may
include a whiskey, cognac, or other UV ghsorbing product carried by the container 1012 to

provide further UV protection.
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3. 238, the UV protecior may inchude a third layer
1094 carried by the second layer 1092, The third layer 1094 may include a transiucent or

went LV protective coating that may be sprayed, screen printed or the like fo the container
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The package 1110 includes a container 1112, a closure 1113 coupled to the
container 1112, and a UV protector 1170, which may be an opague or UV protective cover or
appliqué applied to an exterior surface of the container 1112 and that may include a UV
protectant material and having at least a portion that is removable from the container 1112, The
protector 1170 may include a product label. In the illustrated embodiment, the appligné may
include a first portion 1188 that may be adhered or otherwise secured to the container, and a
second portion 1190 that may be removably coupled 1o the container via the fivst portion 1188,
For instance, the second portion 1190 can be removably adhered to the first portion 1188, The
first portion 1188 may have an opening 1192 over which the second portion 1190 may be laid.
Removal of the second portion 1190 exposes the opening 1192 to allow the previously
unexposed portion of the container 1112 to be exposed to UV light.

In one embodiment, the interior of the container 1112 carries a UV protector and
the exterior of the container 1112 carries a photochromic material. For example, a UV protective
coating may be applied on the inside of the contaiser 1112 and a photochromic coating may be
applied to the outside of the container 1112, In another example, the inside portion of the
container 1112 is partially composed of a UV protective material, and the outside portion of the
container 1112 18 partially composed of a photochromic material.  Also according to this
embodiment, the UV protector 1170 is applied to the exterior of the container 1112, and the rest
of the exterior of the container 1112 is exposed to UV light to darken the container exterior. The
portion of the container 1112 covered by the UV protector 1170 remains undarkened. The
container 1112 may be filled with product and deiivgred to a customer. In another embodiment,
a whiskey, cognac, or other UV absorbing product may carried in the container 1112 to provide

further UV protection. Before the customer opens the package 1110, the customer may peel



WO 2014/078128 PCT/US2013/068472
40

back the UV protector 1170 to expose the previously unexposed portion of the container 1112 o
UV light. The UV light may be ambient UV light or may be UV light provided by an external
device, for example, like that disclosed with respect to FIGS., 20 and 21.

FIG. 27 illustrates another illustrative embodiment of a package 1210, This
embodiment is similar in many respects to the embodiments of FIGS. 1-26 and like muerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
eorporated into one another, and description of subject matter cornmon to the ewbodiments
generally may not be repeated here.

The package 1210 is substantially similar to that disclosed above with respect to
FIG. 26, including the container 1112 from FIG. 26. But the package 1210 includes a closure
1213 and a UV protector 1214 covering at least a portion of a neck 1220 of the container 1112
and coupled to the closure 1213 in such a manner that removal of the closure 1213 causes
removal of the UV protector 1214, Accordingly, when a customer opens the package 1210,
displacement of the closure 1213 with respeet to the container 1112 will peel back the UV
protector 1214 to expose the underlying previously unexposed portion of the container 1112 to
UV Hght. If the underlying portion of the container 1112 is already darkened, then the customer
will know that the product is counterfeit. Otherwise, the customer will be assured that the
product is genuine and original.

FIG. 28 illustrates another dlustrative embodiment of a package 1310, This

ne
I
i

embodiment is similar in many respecis 1o the embodiments of FIGS. 1-27 and like numerals
between the embodiments generally designate like or corresponding elements throughout the

several views of the drawing figures. Accordingly, the descriptions of the embodiments are
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incorporated into one another, and description of subject matter common to the embodiments
generally way not be repeated here,

The package 1310 includes a container 1312, a closure 1313 for the container
1312, and a product filling the container 1312, The package 1310 also may include a drop-style
package opening indicator 1314 carvied by the container 1312, As will be discussed in further
detail below, the indicator 1314 carries multiple photosensitive materials 1366a, 1366b, for
example, a first photosensitive material 13664 and a second photosensitive material 1366b. The
first photosensitive material 1366a may be photothermochromic and the second photosensitive
material 1366b may be photochromic. Also, at least one of the container 1312 or the indicator
1314 carries a UV protector to protect the photosensitive materials 1366ab from exposure to
external UV light, for example, before customer use of the package 1310,

The container 1312 may include a neck 1 including a lip 1322, and an interior
surface 1326, 4 finish which may include an external surface 1328 and one or more threads or
thread segments 1330 projecting from the external surface 1328, or the like for coupling to the
closure 1313.

The closure 1313 may include a base wall 1332, an annular outer skirt 1334
extending from the base wall 1332 and having onc or more internal threads or thread scgments
1336 projecting from an internal surface thereof for coupling to the container 1312, and an
ndicator coupler 1338 extending axially from the base wall 1332 radially inward of the outer
skirt 1334, The coupler 1338 may include a bayonet shape to retain the indicator 1314 to the
closure 1313 at least in resistance to the weight of the indicator 1314,

The indicator 1314 may include a body 1340, a closure coupling portion 1342

extending from the body 1340 for coupling to the closure coupler 1338, and a resilient member
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1344 carried by the body 1340 for non-removable receipt and securement within the container
1312 as previously described above with respect to one or more other embodiments. The closure
coupling portion 1342 is illustrated as being detachably coupled to the closure 1313 by a bayonet
fit with the bayonet-shaped coupler 1338 of the closure 1313, but may be removably coupled
thereto in any other suitgble manner. The body 1340 way be of wultiple piece construction
having portions adhered, welded, or otherwise coupled together to allow assembly around the
materials 1366ab, or the body 1340 may be unitary and formed around the materials 1366a,b.

In any case, the indicator 1314 may carry the lighting circuit 50 discussed

previously above, or any other suitable lighting circuit, and including the light source 60.
Detachment of the indicator 1314 from the closure 1313, or proximity of the indicator 1314 to
another portion of the container 1312, activates the light source 60, for example, as discussed
previously above, 1o turn, the light emitted from the light source 60 Impinges on the
photosensitive material 1366b so as to darken the photosensitive material 1366b to signal o a
consumer that the package 1310 has beev opened from its original factory sealed condition.

The photosensitive materials may include the first photoseusitive material 1366a
carricd in the indicator 1314, and the second photosensitive material 1366b carried in the
indicator 1314 and different from the first photosensitive material. The first material 13662 may
be a counterfeit or tamper evident element, and the second material 1366b may be a use or
opening indicating element.

The first and second materials 1366a, 1366b may have different activation modes.
For example, exposure of the first material 1366a to UV light may produce a latent image that is
not visible until it is heated to a point at which the first material 1366a becomes irreversibly

darkened and, thus, visible, The second material 1366b may, upon exposure to UV light, darken



WO 2014/078128 PCT/US2013/068472
43
irreversibly under ordinary conditions, frora a UV light source carried by the container or a base
therefor, while the first material 1366a would remain translucent or transparent, However, if a
counterfeiter tampered with the container 1312, for example, by trying to melt a fitment or
otherwise heat the container 1312, then the first material 1366a would react by irreversibly
darkening to provide evidence of such misuse or extraordinary conditions. The first material

1366a may include a first metal halide, and the second waterial 1366b may include a second

metal halide, which may be different from the first metal halide. The halides may be coatings
applied to the elements, or may be part of the composition of the elements themselves.

One or both of the first and sccond materials 1366a, 1366b may have a contrast
portion, for example, masked and pre-exposed to UV light or covered with a UV protector to
create a brand-reinforcing image, for instance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously above.

FIG. 29 illustrates another illustrative embodiment of a package 1410. This
embodiment is similar in many respects to the embodiments of FIGS. 1-28 and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter common to the embodiments
generally may not be repeated here.

The package 1410 is similar to the package 1310 of FIG. 28, except that an
indicator 1414 includes a multi-piece body 1440 constructed of multiple photosensitive materials

different from one another. The body 1440 includes a first portion 1466a, and a second portion

1466 adhered, welded, or otherwise coupled to the first portion 14663 and carrying a lighting
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circuit, for example, the lighting circuit 50 discussed previously above and including the lght
source 60,

The first and second portions 1466a, 1466b may be composed of or may carry
photosensitive materials having differcnt activation modes. For example, exposure of the first
material of the first portion 1466a to UV light may produce a latent image that is not visible until
it is heated to a point at which the material becomes irveversibly darkened and, thus, visible. The
second material of the second portion 14666 may, upon exposure to UV light, darken frreversibly
under ordinary conditions, from a UV light source carried by the comtainer or a base therefor,
while the first material 1466a would remain translucent or transparent. The first portion 1466a
may inclade a first metal halide material and the second portion 1466b may inchude a second
metal halide material different from the first.

One or both of the first and second portions 1466a, 1466b may have a contrast
portion, for example, masked and pre-exposed to UV light or covered with a UV protector to
create a brand-reinforcing image, for instance, a logo, brand nare, slogan, or the like, or latent
cautionary indicia, as already described previously above.

FIG. 30 iilustrates another illusirative embodiment of a package 1510, This
embodiment is similar in many respects to the embodiments of FIGS. 1-29 and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter common to the embodiments
generally may not be repeated here.

The package 1510 includes a closure 1513 coupled to a container 1512 and

carrving one or more photosenstiive materials 1566a, 1566b.  In one embodiment, the
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photosensitive materials 1566a,b may be integral with the container 1512, for instance, internal
or external embossments or debossments of the container 1512 itself. In another embodiment,
the photosensitive materials 15668,b may be part of separate elements or emblems non-
removably secured {o an interior surface or an exterior surface of the container 1512 in any
suitghble manner. In this embodiment, the materials 1566a, 1566b may be spaced apart from one
another in an axial and/or circumferential divection on the container 1512,

The first and second materials 1566a, 1366bh may be composed of or may carry
photosensitive materials having different activation modes.  For example, exposure of the first
material 1566a to UV light may produce a latent image that is not visible until the material 1566a
is heated 1o a point at which the latent image becornes irreversibly darkened, and thus, is visible
to the human eye. The second material 1566b may darken irreversibly to produce an image
under ordinary conditions, upon exposure of the material 1566b to UV light from a UV hLight
source carried by the container or a base therefor, or from ambient UV light that penetrates the
UV-unprotected portions of the container. In this case, the first waterial 1566a would remain
translucent or transparent unti! such time as the latent image becomes visible upon heating.  The
first material 1566a may include a first metal halide and the second material 1566b may include
a second metal halide different from the fivst.

The first material 1566a may have a conirast portion, for example, a portion that
is masked and pre-exposed to UV light to create a latent image or a portion that is partially
covered with a UV protector whereby a latent image is created upon exposure of the material to
UV light and upon subsequent heating of the material, the latent image transforms into an image
that is visible to the human eye. The image may include cantionary indicia, as disclosed

elsewhere herein.
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The second material 1566b may have a contrast portion, for example, a portion
that is masked and pre-exposed to UV light to create an image or a portion that is partially
covered with a UV protector whereby an image is created upon exposure of the material to UV
light, for example, upon use of the package. The image may include a brand-reinforcing image,
for instance, a logo, brand name, slogan, or the like, or cautionary indicia, or other visible umage.

FIG. 31 illustrates another illustrative emboditnent of a package 1610, This
embodiment is similar in many respects to the embodiments of FIGS. 1-30 and like numerals
between the embodiments gencrally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter common o the embodiments
generally may not be repeated here.

The package 1610 includes a container 1612 carrying one or more photosensitive
materials 1066a, 1666b, For example, the container 1612 may include a wall 1617 with a
radially inward depression in which the materials 1666a,b may be carried. In one embodiment,
the photosensitive materials 1666a,b may be applied to the container 1612 by ACL or any other
suitable application technique(s). In ancther embodiment, the photosensitive materials 1666a.b
may be part of separate elements or emblems non-rernovably carried by the container 1612 in
any suitable manner. In this embodiment, the waterials 1666a, 1666b may be disposed on one
another in a radial direction on the container 1612 with respect to the axis A,

The first and second materials 1666a, 1666b may have different activation modes.
For example, exposure of the first material 1666a to UV light may produce a latent image that is
not visible until it is heated to a point at which the material becomes irreversibly darkened and,

thus, visible. The second material 1666b may, upon exposure to UV light, darken irreversibly
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under ordinary conditions, from a UV light source carvied by the container or a base therefor {or
from ambient UV light}, while the first material 1666a would remain transiucent or transparent,

For example, a first one of the materials 1666a may include a first metal halide
material and may be carried in direct contact with the container wall 1617, Also, a second one of
the materials 16660 may include a second metal halide, which may be different from the first
meial halide, and may be carried in direct contact with and over the first material 1666g, and also
may contact the container.

Ume or both of the first and second materials 1666a, 1666b may have a contrast
nortion, for example, masked and pre-exposed to UV light or covered with a UV protector to
create a brand-reinforcing image, for instance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previcusly above,

FIG. 32 illustrates another illustrative embodiment of a package 1710, This
embodiment is similar in many respects to the embodiments of FIGS. 1-31 and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject matter common to the embodiments
generally may not be repeated here.

The package 1710 includes a container 1712, a closure (not shown) coupled 1o the
container 1712, a separate container base 1768 coupled to the contaiver 1712, the previously
described lighting circuit 50 including the light sowrce 60, any suitable circuitry to indicate
package opening, for example, the previously described package opening indicaior 51, and
multiple photosensitive materials 1766a.b carried by the base 1768, The materials 1766a,b may

be included in or carried by discs, rods, or any other suitably shaped elements that may extend
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generally transversely with respect to the package axis A. The container 1712 may jnclude its
own integral base or closed botiom end 1715 to which the separate base 1768 yoay be coupled, or
may include an open bottom end (not shown) to which the base 1768 may be coupled. In any
case, the separate base 1768 may be non-removably coupled to the container 1712, for example,
via an epoxy, ceramic adhesive, glass solder or weld, or the like.

The Hght source 60 may be activated after removal of the closure, for example, as
discussed previously above with respect to one or more embodiments.  In turn, the Hght emitted
from the light source 60 impinges on the photosensitive material 1766b so as to darken the
photosensitive material 1766b to signal to a consumer that the package 1710 has been opened
from its original {actory sealed condition.

The photosensitive materials may include a first photosensitive material 1766a
carried between the base 1768 {and the light source 60) and the bottom 1713 of the container
1712 and, a second photosensitive material 1766b carried between the first material 1766a and
the base 1768 (and the light source 60} and may be different from the first photosensitive
material. The first material 1766z may be a counterfeit or tamper evident element including a
suitable metal halide, and the second material 1766b may be a use or opening indicating element
including another, different metal halide.

The first and second materials 1766a, 1766b may be composed of or may carry
photosensitive materials having different activation modes. - For example, exposure of the first
material 1766a to UV light may produce a latent image that is not visible until it is heated to &
point at which the material becomes irreversibly darkened and, thus, visible. The second

material 1766b may, upon exposure to UV light, darken irveversibly under ordinary conditions,
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trom a UV light source carried by the container or a base therefor, while the first material 1766a
would remain transiucent or transparent.

One or both of the first and second materials 1766a, 1766b may have a contrast
portion, for example, masked and pre-exposed to UV light or covered with a UV protector to
create a brand-reinforcing image, for instance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously above.

Also, the base 1768 may carry & UV protector, for example, a UV protective
coating on an external and/or internal surface of the base 1768, or UV protective material in the
material composition of the base 1768 uself. [Likewise, the cortainer 1712 may carry a UV
protector for example, a UV protective coating on an exiernal and/or internal surface thereot or
UV protective material in the material composition thereof.

FIG. 33 illustrates another illustrative embodiment of a package 1810, This
embodiment is similar in many respects to the embodiments of FIGS, 1-32 and like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subject roatier common to the embodiments
generally may not be repeated here.

The package 1810 includes a container 1812, a closure 1813 for the container
1812, and a product (not shown) filling the container 1812, The package 1810 also includes a
drop-style package opening indicator 1814 carried by the container 1812, and carrying a lighting
cireunit, for example, the previcusly described lighting cireuit 50 and light source 60.

The container 1812 carries multiple photosensitive materials. For example, a first

photosensitive material 1866a may be carried on an interior or exterior surface of the coutainer
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1812, In anocther example, the container 18312 carries g second photosensitive material 1866b,
via the indicator 1814, The first and second materials 1866a, 1866b may be composed of or may
carry photosensitive materials having different activation modes., For example, exposure of the
first material 1866a to UV light may produce a latent image that is not visible until it is heated to
a point at which the material becomes irreversibly darkened and, thus, visible. The second
material 1866b may, upon exposure to UV light, darken irreversibly under ordinary conditions,
from a UV light source carried by the container or a base therefor, while the first material 1866a
would remain translucent or transparent.

Omne or both of the first and second materials 1866a, 1866b may have a contrast
portion, for example, masked and pre-exposed to UV light or covered with a UV protector to
create a brand-reinforcing image, for instance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previc}usiy above.

Also, at least one of the countainer 1812 or the mdicator 1814 carries a UV
protector to protect one or both of the photosensitive materials 1866a,b from exposure to external
UV light, for example, before initial opening of the package 1810, In this embodiment, the first
photosensitive material 1866a may incluode a separate element composed of or coated with a first
photosenstiive material.

FIG. 34 illustrates another illustrative embodiment of a package 1910, This
embodiment is similar in many respects to the embodiments of FIGS. 1-33 and Like numerals
between the embodiments generally designate like or corresponding elements throughout the
several views of the drawing figures. Accordingly, the descriptions of the embodiments are
incorporated into one another, and description of subiect matter cornron to the embodiments

generally may not be repeated here,
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The package 1910 includes a container 1912 and closure 1913 coupled thereto,
and is largely similar fo the package 1810 of FIG. 33, But in this embodiment, the container
1912 includes a first photosensitive material 1966a in the form of a sintered layer of material that
may be produced and applied as already described above with respect to one or more other
embodiments. A second photosensitive material 1966b may be carried by a drop indicator 1914
in any suitable manner,

The first and second materials 1966a, 1966b may be composed of or may carry
photosensitive materials having different activation modes. For example, exposure of the first
material 1966a to UV light may produce a latent image that is not visible until it is heated 10 a
point at which the material becomes irreversibly darkened and, thus, visible. The second
material 1966b may, upon exposure to UV light, darken trreversibly under ordinary conditions,
from a UV light source carried by the container or a base therefor, while the first material 1966a
would remain translucent or transparent.

Oune or both of the first and second waterials 1966a, 19660 may have a contrast
portion, for example, masked and pre-exposed to UV light or covered with a UV protector to
create a brand-reinforcing image, for instance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously above.

According to other embodiments of the present disclosure, there are provided
methods of producing and using a package. The method of producing a package includes
applying a photosensitive material to a container that is responsive to ultraviolet (UV) light so as
to darken upon exposure thereto, protecting at least a portion of the photosensitive material from
exposure to UV light before initial opening of the package, filling the container with an original

flowable product, and applying a closure to the container. The method also may include
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coupling a package opening indicator to the closure before the closure is applied to the container,
wherein the indicator is detachable from the closure upon removal of the closure from the
container. The applying step may incluode at least one of coating one or more surfaces of the
container with a photosensitive material or composing at least a portion of the container of the
photosensitive material. The protecting step may include at least one of coating one or more
surfaces of the container with a UV protectant material or composing at least a portion of the
container of the UV protectant material. The protecting step may include applying an appliqué
to an exterior surface of the container that includes a UV protectant material, and further may
include coupling the appligué to the closure so that removal of the closure causes removal of the
appligue.

The method of using the package produced by the method above may inchide
removing the closure from the container and dispensing the {lowable product owt of the
container, wherein af least a portion of the photosensitive material is exposed to UV light upon
removal of the closure.

There thus has been disclosed a container, a product, a package, and a method that
fully satisfy all of the objects and aims previously set forth. The disclosure has been presented in
conjunction with several ilustrative embodiments, and additional moodifications and variations
have been discussed. Other modifications and vanations readily will suggest themselves to
persons of ordinary skill in the art in view of the foregoing discussion. For example, the subject
matter of each of the embodiments is hereby incorporated by reference into each of the other

cmbodiments, for expedience.
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Claims
I.

A container (12; 112; 212; 312; 412; 512; 612; 712; 812; 912; 1012; 1112; 1312;
1512; 1612; 1712; 1812; 1912); that includes:

a photochromic material carried by the container and responsive to ultraviolet (UV)
light so as to darken upon exposure thereto;

characterized in that

a UV protector is included, which is carried by the container to protect the
photochromic material from exposure to UV light,

wherein the UV protector is provided over, around or radially outward of the
photochromic material to protect the photochromic material from exposure to UV light from

outside.

2.
The container set forth in claim 1 wherein the UV protector is carried by at least
one of an inside surface or outside surface of the container, or wherein at least a portion of the

container itself is composed of the UV protector.
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The container of claim 1 or 2, including a UV light source (60; 660; 860) carried

by the container.

4.
The container of one of claims 1 to 3, wherein the photochromic material provides
an indication of package opening, and the product also includes a photothermochromic material
different from the photochromic material and carried by the container to provide evidence of

package tampering.

5.
The container set forth in one of claims 1 to 4, including a base (268) coupled to

and carried by a bottom of the container and carrying the photochromic material.

6.

The container of one of claims 1 to 5, wherein the photochromic material is a metal
halide including a metal selected from the group consisting of silver, coppet, and cadmium and
also including a halide selected from the group consisting of chromium, bromine, and iodine, and
the product also includes a photothermochromic material different from the photochromic material
and is a different metal halide including a metal selected from the group consisting of silver and
gold, and also including a halide selected from the group consisting of chromium, bromine, or
iodine.
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The container set forth in one of claims 1 to 6, including a separate element carried
by the container and including the photochromic material, wherein the separate element is a
flexible sheet (366) carried on an inside surface of a body (316) of the container, or wherein the
separate element (466a,b; 566a-c; 1066a-e; 1566a,b; 1666,b; 1866a; 1966a) is carried on a wall of

the container.

The container set forth in one of claims 1 to 7, wherein at least a portion of the

container itself is composed of the photochromic material.

9.

The container set forth in claim 8 wherein the container is composed of the
photochromic material and carries an external UV protective coating, or wherein the container is
composed of UV protective material and carries an internal coating of the photochromic material,
or wherein the container is composed of a UV protective outer layer and an inner layer of the

photochromic material.

10.
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The container set forth in one of claims 1 to 9, including an appliqué (1170) carried
on the container and including the UV protector, wherein the appliqué includes a first portion
(1188) and a second portion (1190) movable with respect to the first portion to expose a previously

unexposed portion of the container to UV light.

1.

A package (10; 10% 10", 110; 210; 310; 410; 510; 710; 1310; 1410; 1810; 1910)
that includes:

the container set forth in one of the claims 1 to 10;

an original flowable product (P) dispensably disposed within the container;

a closure (13; 113; 213; 313; 413; 513; 713; 1313; 1813; 1913) coupled to the
container; and

an opening indicator (14; 14'; 114; 214; 314, 714; 1314; 1414, 1814; 1914) carried

by the container, and coupled to the closure and releasable therefrom upon opening of the package.

12.

The package set forth in claim 11 wherein the indicator carries the UV protector.

13.
The package set forth in claim 11 or 12, wherein the indicator is solid and is at least
partially composed of the photochromic material, or wherein the indicator is hollow and is at least

56



10

15

20

partially composed of the photochromic material, or wherein the indicator is hollow and carries at
least one separate element (66; 1366b; 1866b; 1966b) at least partially composed of the

photochromic material.

14.

The package set forth in claim 13 and including a first photosensitive portion
including the photochromic material, and a second photosensitive portion (1866a; 1966a)
including a photosensitive material different from the photochromic material, wherein the second
photosensitive portion provides evidence of package tampering, and the first photosensitive

portion provides indication of package opening.

15.
A package (10" that includes:
the container set forth in one of claims 1 to 10;
an original flowable product (P) dispensably disposed within the container;
a closure (13) coupled to the container; and
a UV light source (60) coupled to a base of the container, and an opening indicator
(14") electrically coupled to the UV light source and the closure to activate the UV light source

upon opening of the package.

16.
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A package (10") that includes:
the container set forth in one of claims 1 to 10;
an original flowable product (P) dispensably disposed within the container;
a closure (13) coupled to the container; and
5 a UV light source (50/60) coupled to a neck (20) of the container and an opening
indicator (14') electrically coupled to the UV light source and the closure to activate the UV light

source upon opening of the package.

17.

10 A package (610; 810) that includes:

the product set forth in one of claims 1 to 10;

an original flowable product (P) dispensably disposed within the container;

a closure (613; 813) coupled to the container; and

a UV light source (660; 860) carried in a punt (654; 854) of the container and
15  wherein the photochromic material is carried by a body of the container, and includes a contrast

portion (662; 862) that is at least one of pre-exposed to UV light or covered with a UV protector

(866), and an unexposed or uncovered portion adjacent to the contrast portion.

18.
20 A package (910; 1010; 1110) that includes:

the container set forth in one of claims 1 to 10;
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an original flowable product (P) dispensably disposed within the container; and
a closure (913; 1013; 1113) coupled to the container;

wherein the UV protector also includes the flowable product.

19.
The package set forth in claim 18, wherein the photochromic material is carried by
an elongate member (966) carried in the container, or wherein the photochromic material is carried
on an exterior surface of the container and is part of one of multiple layers of different

10 photosensitive materials having different activation modes.

20.
The package set forth in claim 19 wherein the UV protector includes a third layer

including an ultraviolet protective material over the second layer.

15
21.
A package (10; 210; 310; 410; 610; 810) that includes:
the container set forth in one of claims 1 to 10;
an original flowable product (P) dispensably disposed within the container; and
20 a closure (13; 213; 313; 413; 613; 813) coupled to the container;

59



10

15

20

wherein the photochromic material includes a contrast portion (62; 262; 362; 462;

662; 862) that is at least one of pre-exposed to UV light or selectively covered with a UV protector.

22,

A method of producing a package (10; 10'; 10"; 110; 210; 310; 410; 510; 610; 710;
810;910; 1010; 1110; 1210; 1310; 1410; 1510; 1610; 1710; 1810; 1910) that includes:

applying a photochromic material to a container (12; 112; 212; 312; 412; 512; 612;
712; 812;912; 1012; 1112; 1312; 1512; 1612; 1712; 1812; 1912) that is responsive to ultraviolet
(UV) light so as to darken upon exposure thereto;

filling the container with an original flowable product (P); and

applying a closure (13; 113; 213; 313; 413; 513; 613; 713; 813; 913; 1013; 1113;
1213; 1313; 1513; 1813; 1913) to the container,

characterized in that

the method also includes protecting, with a UV protector carried by the container
and provided over, around or radially outward of the photochromic material, at least a portion of
the photochromic material from exposure to UV light from outside before initial opening of the
package including at least one ofi coating one or more surfaces of the container with a UV
protectant material, composing at least a portion of the container of the UV protectant material,
filling the container with the original flowable product which includes a UV absorbing product,
coupling a base to the container wherein the base carries a UV protector, or coupling an opening
indicator to the closure whercin the opening indicator carries a UV protector.
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23.
The method set forth in claim 22 and including coupling a package opening
indicator (14; 14" 114; 214; 314; 714; 1314, 1414, 1814; 1914) to the closure before the closure
5 is applied to the container, wherein the indicator is detachable from the closure upon removal of

the closure from the container.

24,
‘The method set forth in claim 22 or 23, wherein the applying step includes at least
10 one of: coating one or more surfaces of the container with the photochromic material or composing

at least a portion of the container of the photochromic material.

25,

The method set forth in one of claims 22 to 24, whercin the protecting step includes

15 coupling a UV protector (1214) to the closure (1213) so that removal of the closure causes removal

of the UV protector.

20 26.
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The method set forth in one of claims 22 to 25, and including applying a
photothermochromic material to the container that is responsive to UV light exposure so as to form

a latent image and responsive to subsequent heat exposure so as to darken the latent image.
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