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Description

[0001] The present disclosure is directed to containers
and, more particularly, to containers having anti-counter-
feit and/or tamper-evident features.

Background and Summary of the Disclosure

[0002] Many containers are provided with tamper-re-
sistant devices to resist refilling of contents in the con-
tainers. For example, a beverage container can include
a fitment that renders the container non-refillable, so as
to impede efforts to refill the container with inferior prod-
ucts. U.S. Patent 3,399,811 illustrates a container of this
type.
[0003] A general object of the present disclosure, in
accordance with one aspect of the disclosure, is to pro-
vide a product including a container and a use indicator
carried by the container that indicates whether the con-
tainer has been used and, thus, will provide evidence of
efforts to repackage the container with counterfeit prod-
uct.
[0004] The present disclosure embodies a number of
aspects that can be implemented separately from or in
combination with each other.
[0005] A product in accordance with one aspect of the
disclosure 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
protector over the photochromic material to protect the
photochromic material from exposure to UV light.
[0006] In accordance with a further aspect of the dis-
closure, there is provided a method of producing a pack-
age that includes applying a photochromic material to a
container that is responsive to ultraviolet (UV) 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 package. The meth-
od also includes filling the container with an original flow-
able product, and applying a closure to the container.
[0007] In accordance with another aspect of the dis-
closure, there is provided a package that includes a con-
tainer having an interior and a base, and a closure re-
movably 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.
[0008] In accordance with an additional aspect of the
disclosure, there is provided a product that includes a
container, a photochromic material carried by the con-
tainer and responsive to ultraviolet (UV) light so as to
darken upon exposure thereto, and a UV light source
carried by the container to illuminate the photochromic
material.
[0009] In accordance with yet another aspect of the
disclosure, there is provided a package that includes 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, responsive to UV light to form a latent
image, and darkenable upon exposure to heat to indicate
package tampering.

Brief Description of the Drawings

[0010] 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 pack-
age according to an illustrative embodiment of the
present disclosure, including a container, a closure
coupled to the container, and a package opening
indicator coupled to the closure and positioned within
the container;
FIG. 2 is an enlarged fragmentary cross-sectional
perspective view of the closure and indicator of FIG.
1;
FIG. 3 is a cross-sectional elevational perspective
view of the indicator of FIG. 1 shown located in the
bottom of the container of FIG. 1;
FIG. 4 is a fragmentary schematic view of a portion
of the package of FIG. 1, illustrating the indicator in
proximity of circuitry carried by the container of FIG.
1;
FIG. 4A is a fragmentary schematic view of a pack-
age according to another illustrative embodiment of
the present disclosure, illustrating a circuit-type of
package opening indicator;
FIG. 4B is a fragmentary schematic view of a pack-
age according to a further illustrative embodiment of
the present disclosure, illustrating another circuit-
type of package opening indicator;
FIG. 5 is a schematic view of a package opening
indicator according to an illustrative embodiment of
the present disclosure, including light emitting cir-
cuitry;
FIG. 6 is a schematic view of a package opening
indicator according to another illustrative embodi-
ment of the present disclosure, including light emit-
ting circuitry and a photosensitive material;
FIG. 7 is an elevational exploded view of a package
according to another illustrative embodiment of the
present disclosure, illustrating a closure being re-
moved from a container and a package opening in-
dicator falling down into the container;
FIG. 8 is an elevational view of the package of FIG.
7, illustrating the indicator carried at the bottom of
the container;
FIG. 9 is an exploded elevational view of a package
according to a further illustrative embodiment of the
present disclosure, illustrating a container, a sepa-

1 2 



EP 3 444 199 A2

3

5

10

15

20

25

30

35

40

45

50

55

rate 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 is an elevational view of a photosensitive
element being assembled into a container;
FIG. 12 is an exploded elevational view of a package
according to an additional illustrative embodiment of
the present disclosure, illustrating a closure being
removed from the container of FIG. 11, the container
carrying the photosensitive element, and a package
opening indicator separated from the closure and
floating in a product carried by the container;
FIG. 13 is an elevational view of the container of FIG.
12, illustrating the photosensitive element in a par-
tially exposed state corresponding to depletion of the
product carried by the container;
FIG. 14 is an elevational view of a package according
to yet another illustrative embodiment of the present
disclosure, illustrating a container with photosensi-
tive materials in an unexposed state, and a closure
coupled to the container;
FIG. 15 is an elevational view of the package of FIG.
14, illustrating the closure removed from the contain-
er, and a package opening indicator floating in prod-
uct 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 illustrative embodiment of the present
disclosure, illustrating a container including photo-
sensitive materials which are exposed, partially ex-
posed, and unexposed, and a package opening in-
dicator floating in a product carried by the container;
FIG. 17 is a fragmentary elevational view of a pack-
age according to yet a further illustrative embodiment
of the present disclosure, illustrating a photosensi-
tive container, a closure coupled to the container,
and an ultraviolet (UV) 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 (UV) light
source responsive to 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 includ-
ing one or more ultraviolet (UV) light sources, and a
package for receipt in the display base and including
a container, a closure coupled to the container, and
a package opening indicator coupled to the closure;
FIG. 21 is an assembly view of the packaging system
of FIG. 20, illustrating the container with the closure
removed and the indicator at a bottom of the con-

tainer and shown in an exposed state;
FIG. 22 is an elevational view of a package according
to still a further illustrative embodiment of the present
disclosure, illustrating a container, a closure coupled
to the container, a photosensitive material carried by
the container, and an ultraviolet (UV) light source
carried by the container to activate the photosensi-
tive material responsive to opening of the package;
FIG. 23 is exploded elevational view of the package
of FIG. 22, illustrating the closure removed from the
container and the photosensitive material in an ex-
posed 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 car-
ried by the container;
FIG. 25A is an elevational view of a package accord-
ing to still another illustrative embodiment of the
present disclosure, illustrating a container, a closure
coupled to the container, and a plurality of photosen-
sitive elements carried by the container;
FIG. 25B is an enlarged, fragmentary view of a por-
tion of the package of FIG. 25A, taken from circle
25B of FIG. 25A;
FIG. 25C is an enlarged, fragmentary view of a por-
tion of a photosensitive material of the package of
FIG. 25A, illustrating a darkened portion, pre-ex-
posed to UV light;
FIG. 25D is an enlarged, fragmentary view of a por-
tion of a photosensitive material of the package of
FIG. 25A, illustrating a latent image portion formed
by pre-exposure to UV light;
FIG. 25E is an enlarged, fragmentary view of a por-
tion of a photosensitive material of the package of
FIG. 25A, illustrating a latent image portion estab-
lished by selective application of a UV protector;
FIG. 26 is an elevational view of a package according
to another illustrative embodiment of the present dis-
closure, illustrating a photosensitive container, a clo-
sure coupled to the container, and an ultraviolet pro-
tector carried by the container;
FIG. 27 is an elevational view of a package according
to another illustrative embodiment of the present dis-
closure, illustrating a photosensitive container, a clo-
sure coupled to the container, and an ultraviolet pro-
tector carried by the container and coupled to the
closure;
FIG. 28 is a fragmentary, elevational, cross-sectional
view of a package according to another illustrative
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 pho-
tosensitive elements;
FIG. 29 is a fragmentary, elevational, cross-sectional
view of a package according to another illustrative
embodiment of the present disclosure, illustrating a
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container, a closure coupled to the container, and a
package opening indicator coupled to the closure
and positioned within the container and being con-
structed of photosensitive portions;
FIG. 30 is an elevational view of a package according
to another illustrative embodiment of the present dis-
closure, illustrating a container, a 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, illustrating a
container wall carrying photosensitive elements;
FIG. 32 is a fragmentary, elevational, cross-sectional
view of a package according to another illustrative
embodiment of the present disclosure, illustrating a
container carrying photosensitive elements via a
base coupled to the container bottom; and
FIGS. 33-34 are elevational views of packages ac-
cording to other illustrative embodiments of the
present disclosure, illustrating containers, closures
coupled to the containers, package opening indica-
tors coupled to the closure and positioned within the
container, and photosensitive materials carried by
walls of the containers.

Detailed Description of Preferred Embodiments

[0011] 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, as 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.
[0012] 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"
includes 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 evidenc-
ing of efforts to tamper with the package 10, by providing
visible evidence that the package 10 has been opened
from its original factory sealed condition.
[0013] 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
include 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) consist-
ing of the aforementioned materials, or from any other
suitable photochromic material(s). Photochromic mate-
rials, in and of themselves, and their application to glass,
are well known to those of ordinary skill in the art, as
illustrated by U.S. Patent 3,325,299.

[0014] The photochromic material is carried, directly
or indirectly, by the container 10. In the embodiment il-
lustrated in FIGS. 1-3, the photochromic material is car-
ried by the container 12 via the indicator 14. More spe-
cifically, the indicator 14 includes the photochromic ma-
terial. For example, the indicator 14 composition itself
could include photochromic material. In another exam-
ple, 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 component. In-
stead of, or in addition to, the indicator 14, the photochro-
mic 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.
[0015] The photochromic material may be darkened
by exposure to ultraviolet (UV) light and, more specifical-
ly, may be darkened irreversibly according to design in-
tent or ordinary use of the package 10, and not according
to misuse or extraordinary conditions, for example, at-
tempts to tamper with the package for counterfeiting, or
the like. The UV light used to irreversibly darken the pho-
tochromic material preferably includes UVA and all rang-
es and subranges thereof, Near UV and all ranges and
subranges thereof, or, more particularly, UV light greater
than about 360 nm, as will be discussed further herein
below.
[0016] Further, the package 10 includes a UV protector
to protect the photochromic material from exposure to
UV light, for example, before initial opening of the pack-
age 10, for example, by a customer. In the embodiment
illustrated in FIGS. 1-3, the UV protector is carried by the
container 12, either directly or indirectly. The UV protec-
tor may include any suitable UV 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 like. The UV protective material
may be part of the container composition itself, a coating
on interior and/or exterior surfaces of a substrate of the
container 12, or the like. In a further example, the UV
protector may be carried by the container 12 via the in-
dicator 14. In other words, the UV protector may be ap-
plied to or integrated in the indicator 14, which is itself,
of course, carried by the container 12. In another exam-
ple, the UV protector may include a shrink sleeve (not
shown) around the container and which includes UV pro-
tective material and which may be translucent or trans-
parent. In any case, the UV protector may be provided
over, around, or radially outward of, the photochromic
material(s) to protect the material(s) from exposure to
UV light from outside the package 10.
[0017] 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
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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 shoul-
der 18. As used herein, the term axial includes oriented
generally along a longitudinal axis of the closure, con-
tainer, or package and may include but is not limited to
a direction that is strictly parallel to a container longitu-
dinal 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
include a lip or axial outward end surface 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 like for coupling to the closure
13. As used herein, the term thread segment includes
whole, partial, multiple, and/or an interrupted thread,
thread segment, and/or lug.
[0018] The container 12 may be of one-piece integrally
formed construction, for example, of glass, plastic, or any
other suitable material. (The term "integrally formed con-
struction" does not exclude one-piece integrally molded
layered glass constructions of the type disclosed for ex-
ample in U.S. Patent 4,740,401, or one-piece glass bot-
tles to which other structure is added after 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 injec-
tion and/or blow molding operation, or in any other suit-
able manner.
[0019] The closure 13 may include a cap, cork, plug,
or any other suitable type of closure, and may be com-
posed of plastic, metal, glass, ceramic, or any other suit-
able material. The closure 13 may include a base wall
32, an annular outer skirt 34 extending from the base
wall 32 and having 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.
[0020] The indicator 14 may include any suitable ma-
terials, 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 por-
tions of the indicator 14 may be non-removably secured
to the container 12, or carried by the container 12 in any
other suitable manner. 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 struc-
tural and/or functional integrity of either or both.
[0021] In the illustrated embodiment, the indicator 14
may be composed of plastic, metal, glass, ceramic,
and/or any other suitable material, may take the form of
a medallion or pendant, and may include a body 40, a
closure coupling portion 42 extending from the body 40,
and a resilient member 44 carried by the body 40. The

body 40, closure coupling portion 42, and resilient mem-
ber 44 are illustrated as having cylindrical shapes but
may have any other suitable shapes. The resilient mem-
ber 44 may be carried in an annular groove or relief 46
of the body 40, such that an inner diameter or dimension
of the member 44 is less than an outer diameter or di-
mension of the body 40 but greater than the groove di-
ameter or dimension. Accordingly, the member 44 may
radially overlap, and may be axially trapped between ax-
ially facing shoulders of the body 40 on either side of the
groove 46. In one embodiment, the member 44 may
serve to non-removably retain the indicator 14 in the con-
tainer 12. But in other embodiments, the indicator 14
and/or the container 12 may include any other suitable
devices or features to non-removably retain the indicator
14 in the container 12.
[0022] The closure coupling portion 42 is illustrated as
being detachably coupled to the closure 13 by a friction
fit within the annular inner skirt 38 of the closure 13. But
the closure coupling portion 42 may be detachably cou-
pled to the closure 13 (or any other type of closure) by
adhesive, integral frangible connectors, one or more
magnets or separate releasable fasteners, or in any other
suitable manner.
[0023] The resilient member 44 is illustrated in a rest
state, but when the indicator 14 is assembled to the con-
tainer 12, the resilient member 44 is compressible in a
radially inward direction to a compressed state to allow
the indicator 14 to be inserted into the container neck 20.
For example, the member 44 may be C-shaped or semi-
circumferential, having circumferential ends 43, 45. The
member 44 may be composed of metal, ceramic, poly-
meric material, or any other suitable resilient material.
Also, the member 44 may include an annular chamfer 47
to facilitate insertion of the indicator 14 into the container
neck 20 under a force greater than that supplied by the
weight of the indicator 14 alone. The member 44 is resil-
iently expandable from the compressed state back to the
rest state when the member 44 axially traverses or clears
an internal feature of the container 12. For example, the
member 44 may axially clear a junction 19 of the neck
20 and the shoulder 18, whereafter the member 44 ex-
pands resiliently back to its rest state and a trailing sur-
face or edge 48 of the member 44 is engageable with
the junction 19.
[0024] At that point, the indicator 14 becomes non-re-
movably secured within the container 12. When the clo-
sure 13 is displaced in a direction away from the container
12, the trailing edge 48 of the resilient member 44 axially
engages the junction 19 such that continued displace-
ment of the closure 13 out of the container 12 causes the
indicator 14 to detach from the closure 13 and drop into
the container 12. As used herein, the term "removal" may
include partial or complete removal. Thereafter, the indi-
cator 14 will not pass through the container neck 20 be-
cause the member 44 renders it too large to pass there-
through. Although the junction 19 is illustrated as an ex-
ample of the container internal feature, any other suitable
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internal feature could be used, for example, internal em-
bossments or steps (not shown) of the container neck
20, separate components installed in the neck 20, or any
other suitable feature(s) to retain the indicator 14.
[0025] The photochromic material is responsive to a
change in a state of the package 10 to change or modify
an optical or visual characteristic visible from outside the
container 12. In one embodiment, the change in state of
the package 10 may include initial removal of the closure
13 from the container 12 after the package 10 was factory
sealed. In another embodiment, the change in state of
the package 10 may include a reduction in product P
carried in the container 12. Accordingly, the photochro-
mic material may indicate design-intent use of the pack-
age 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 com-
pletely emptied of its original flowable product P and,
thereafter, if counterfeiters attempt to refill 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 evi-
dence 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 ir-
reversibly 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.
[0026] The product P may be dispensably disposed
within the container 12 of the package 10. For example,
a product manufacturer may fill the container 12 with the
authentic or original flowable product P at a packaging
plant or factory and close the container 12 with the clo-
sure 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 liquid, 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 wholesale dis-
tribution or retail sale, the seal may be broken and the
closure 13 removed to allow the product P to be dis-
pensed out of the container 12 through the neck 20.
[0027] 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

52, which may include a plate, plug, 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 cir-
cuit 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 compound, or the like.
[0028] The lighting circuit 50 may include a power
source 56, a sensor 58, and at least one ultraviolet (UV)
light source 60 switchably coupled to the power source
56 by the sensor 58. The power source 56 may include
one or more batteries, quartz piezoelectrics, capacitors,
solar cells, or any other suitable 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 light. In one embodiment, one light source may
emit light between 360 and 390 nm wavelength and all
subranges therebetween and, more particularly between
365 and 385 nm wavelength and all subranges therebe-
tween, or any other suitable wavelength. In another em-
bodiment, the same or a second light source may emit
light between 280 and 320 nm wavelength and all sub-
ranges therebetween and, more particularly, between
300 and 312 nm wavelength. The sensor 58 may include
a capacitive proximity sensor, magnetic 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 por-
tions of the package 10.
[0029] The light source 60 may be activated in any suit-
able manner. In one example, the light 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 indica-
tor 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
58 to activate the light source 60. In 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 58
to activate the light source 60. In turn, the light emitted
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.
[0030] The indicator 14 may include a contrast 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 in-
clude a decorative feature, for example, brand-reinforc-
ing indicia, logo, name, slogan, or the like, or latent cau-
tionary indicia as will be described below in accordance
with other embodiments. Accordingly, before other por-
tions have darkened, the contrast portion 62 may be dark-
ened by pre-exposure to UV, or when other portions of
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the indicator 14 darken upon exposure to the UV light,
the contrast portion 62 may be protected against dark-
ening to stand out in contrast.
[0031] FIG. 4A illustrates another illustrative embodi-
ment of a package 10’. This embodiment is similar in
many respects to the embodiment of FIGS. 1-4 and like
numerals between the embodiments generally designate
like or corresponding elements throughout the several
views of the drawing figures. Accordingly, the descrip-
tions of the embodiments are incorporated into one an-
other, and description of subject matter common to the
embodiments generally may not be repeated here.
[0032] In this embodiment, the light source 60 may be
activated upon removal of the closure 13 from the con-
tainer 12. For example, a package opening indicator 51
may include circuitry that may be carried by the container
12 between the light source 60 and the closure 13 so 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 prox-
imity sensor, or any other suitable sensor or switch and
related wiring, tracings, power supply, and/or the like. In
addition, the package 10’ may include a drop-style pack-
age opening indicator 14’, for example, a hollow version
of the indicator 14 of FIG. 1.
[0033] FIG. 4B illustrates another illustrative embodi-
ment 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 des-
ignate 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.
[0034] In this embodiment, the lighting circuit 50 may
be carried by the container neck 20 and may include the
light source 60 (FIG. 4A) which may be activated upon
removal of the closure 13 from the container 12. For ex-
ample, as disclosed above, the lighting circuit 50 may
include any suitable circuitry 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 the closure 13 is removed from the
container. Also, the package 10" may include the indica-
tor 14’ which may be hollow or otherwise buoyant in the
product carried by the container 12.
[0035] FIG. 5 illustrates another illustrative embodi-
ment of a package opening indicator 114. This embodi-
ment is similar in many respects to the embodiment of
FIGS. 1-4B and like numerals between the embodiments
generally designate like or corresponding elements
throughout the several views of the drawing figures. Ac-
cordingly, the descriptions of the embodiments are incor-
porated into one another, and description of subject mat-
ter common to the embodiments generally may not be
repeated here.
[0036] In the illustrated embodiment, the indicator 114

includes a lighting circuit 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 I. In another embodiment, the
indicator 114 may include a one-piece housing molded
or otherwise formed around the lighting circuit 150 and
may or may not include a hollow interior. The indicator
114 may be buoyant, either by virtue of its hollow interior
or by its material composition and/or construction. In an-
other embodiment, the indicator 114 may be sinkable. In
any case, the lighting circuit 150 may be substantially the
same as that disclosed above, but also may include a
visible light source 64. The visible light source 64 may
include a light emitting diode, or any other suitable ele-
ment that emits light visible to the human eye. The por-
tions 114a, 114b may be coupled together in any suitable
manner so as to seal the circuit 150 therein.
[0037] In this embodiment, one or more portions of in-
dicator 114 may include photochromic material. For ex-
ample, the material of which the indicator 114 is com-
posed may include photochromic material. In another ex-
ample, an interior surface of the indicator 114 may be
coated with photochromic material. In this example, the
UV protector may include a UV protective coating applied
to the exterior surface of the indicator 114. In the illus-
trated 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 emitted 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 pack-
age 10 has been opened from its original factory sealed
condition at some point.
[0038] FIG. 6 illustrates another illustrative embodi-
ment of a package opening indicator 214. This embodi-
ment is similar in many respects to the embodiments of
FIGS. 1-5 and like numerals between the embodiments
generally designate like or corresponding elements
throughout the several views of the drawing figures. Ac-
cordingly, the descriptions of the embodiments are incor-
porated into one another, and description of subject mat-
ter common to the embodiments generally may not be
repeated here.
[0039] The indicator 214 may be of multiple piece con-
struction including, for example, two housing portions
214a, 214b that may be assembled together and may
establish a hollow interior I. In any case, the indicator 214
includes the lighting circuit 50, for example, carried in the
hollow interior I of the portions 214a, 214b. In addition,
in this embodiment, the indicator 214 includes and sep-
arately carries a separate photochromic element 66,
which may be at least partially composed of and/or coat-
ed with the photochromic material. The portions 214a,
214b may be coupled together in any suitable manner
so as to seal the circuit 50 and the photochromic element
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 illustrated ex-
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ample, the detachment of the indicator 214 from a closure
may close or trigger the sensor 58 to activate the light
source 60. In turn, the light emitted from the light source
60 impinges on the photochromic element 66 so as to
darken the photochromic element 66. The darkened el-
ement 66 inside the indicator 214 would signal to a con-
sumer that the package 10 has been opened from its
original factory sealed condition.
[0040] FIGS. 7 and 8 illustrate another illustrative em-
bodiment 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 des-
ignate 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.
[0041] In this embodiment, the package 110 includes
a package opening indicator 314 having a brand-rein-
forcing 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 indicator 314 having been detached from the
closure 113 and dropping into the product P in the con-
tainer 112. The indicator 314 may include a lighting circuit
250, which may be one of the previously disclosed circuits
50, 150. FIG. 8 illustrates the indicator 314 sunken to the
bottom of the container 112 and darkened upon exposure
to UV light.
[0042] FIGS. 9 and 10 illustrate another illustrative em-
bodiment of a package 210. This embodiment is similar
in many respects to the embodiments of FIGS. 1-8 and
like numerals between the embodiments generally des-
ignate 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.
[0043] 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 to the con-
tainer 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 carried by the base 268. The con-
tainer 212 may include its own integral base or closed
bottom end to which the separate base 268 may be cou-
pled, or the container 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.
[0044] 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 include the photochromic material 266,

for example, a photochromic coating on an internal sur-
face of the base 268 or photochromic material in the ma-
terial composition of the base 268 itself.
[0045] In any case, the base 268 may carry a UV pro-
tector, for example, a UV protective coating on an exter-
nal surface of the base 268, or UV protective material in
the material composition of the base 268 itself. The UV
protector also may include a separate element, for in-
stance, a separate piece of UV protected glass (not
shown) internally carried by the base 268 over the pho-
tochromic material. The separate piece of glass may in-
clude a UV protective coating, or may be composed of a
UV protective material. In this example, the container 212
itself, apart from the base 268, would not require a UV
protector.
[0046] Referring to FIG. 10, the package 210 may in-
clude a package opening indicator, for example, the in-
dicator 114 from FIG. 5. The indicator 114 may be used
to darken the photochromic material 266 of the base 268
to indicate that the package 210 has been opened from
its original factory sealed condition. As shown, the pho-
tochromic material 266 may have a contrast portion 262,
which may be masked, and pre-exposed to UV light or
covered with a UV protector. This may be done, for ex-
ample, to create a brand-reinforcing image, for instance,
a logo, brand name, slogan, or the like, and/or to provide
an additional security measure.
[0047] FIGS. 11-13 illustrate another illustrative em-
bodiment of a package 310. This embodiment is similar
in many respects to the embodiments of FIGS. 1-10 and
like numerals between the embodiments generally des-
ignate 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.
[0048] FIG. 11 illustrates the package 310 including a
container 312 into which a flexible, coiled-up photochro-
mic material 366 is being inserted. The photochromic ma-
terial 366 may be a sheet of material, which may include
a photochromic coating on a substrate or may include
the sheet itself being composed, at least partly, of a pho-
tochromic material. The element 366 may be of any size
or shape that fits into the container 312. The element 366
may be of such size that, when uncoiled in the container
312, the element 366 conforms to an interior surface of
the container 312, for example, the interior surface of a
body 316 of the container 312. In another embodiment,
the element 366 may lay against the bottom of the con-
tainer 312. The element 366 may include a contrast por-
tion 362, as discussed previously. The element 366 may
include flexible glass.
[0049] FIG. 12 illustrates 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. 5, having been dropped from the closure
313 into the container 312, floating in product P contained
therein, and emitting UV light.
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[0050] FIG. 13 illustrates the package 310 wherein a
portion of the product P has 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 P 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 exam-
ple, product removal, product dilution, addition of coun-
terfeit product, and/or the like.
[0051] FIGS. 14-15 illustrate another illustrative em-
bodiment 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 des-
ignate 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.
[0052] 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 ma-
terials 466a,b may be part of separate elements or em-
blems non-removably secured to an interior surface or
an exterior surface of the container 412 in any suitable
manner. The photochromic materials 466a,b may be in
the form of a brand-reinforcing image, for instance, a lo-
go, brand name, slogan, or the like. Also, or instead, the
materials 466a,b may include contrast portions 462, as
discussed previously.
[0053] FIG. 15 illustrates the package 410 including a
package opening indicator, for instance, the indicator 114
from FIG. 5, having been dropped from 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 photochromic materials 466a, 466b.
Likewise, the indicator 114 has lowered below the top
edges of the photochromic materials 466a,b wherein UV
light emitted from the indicator 114 has impinged on the
photochromic materials 466a,b. Accordingly, the UV light
may be emitted 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.
[0054] FIG. 16 illustrates another illustrative embodi-
ment of a package 510. This embodiment is similar in
many respects to the embodiments of FIGS. 1-15 and
like numerals between the embodiments generally des-
ignate 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.
[0055] FIG. 16 illustrates the package 510 including a
closure 513 coupled to a container 512, which includes
one or more photochromic materials 566a, 566b, 566c,
and a package opening indicator, for instance, the indi-
cator 114 of FIG. 5. The photochromic materials 566a,b,c
may be integral with the container 512, for instance, in-
ternal or external embossments or debossments of the
container 512 itself, or may be part of separate elements
non-removably secured to an interior surface or an ex-
terior 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
manner. 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 coat-
ing over the photochromic materials 566a,b,c.
[0056] In the illustrated embodiment of FIG. 16, the
photochromic materials 566a,b,c 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. Also, a portion of the prod-
uct P has been dispensed from the container 512 such
that the level of the product P is entirely below a top one
of the photochromic materials 566a and almost com-
pletely below an intermediate one of the photochromic
materials 566b. Likewise, the indicator 114 has lowered
below the top photochromic material 566a wherein UV
light emitted from the indicator 114 has completely dark-
ened the top element 566a, and is in the process of dark-
ening an intermediate one of the materials 566b. Accord-
ingly, the UV light may be emitted in such a manner that
the photochromic materials 566a,b,c are exposed and
gradually 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(s) 566
thus provide an indication of use of the package 510.
[0057] FIGS. 17-19 illustrate another illustrative em-
bodiment of a package 610. This embodiment is similar
in many respects to the embodiments of FIGS. 1-16 and
like numerals between the embodiments generally des-
ignate 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.
[0058] FIG. 17 illustrates the package 610 including a
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container 612 carrying a photochromic material, a clo-
sure 613 coupled to the container 612, a UV light source
660, and any suitable circuitry to indicate package open-
ing, for example, the previously described package open-
ing indicator 51. The container 612 itself may be at least
partially composed of the photochromic material. In one
embodiment, the container 612 may have an internal
and/or external photochromic coating. In another embod-
iment, the container 612 may be at least partially com-
posed of a photochromic material. Likewise, the contain-
er 612 may include any suitable UV protective coatings
and/or compositions. For example, the container 612
may be manufactured from separate glass gobs, for in-
stance, 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 protective layer or casement. In this example, the
container 612 may be hand blown from the separate
gobs, or even automatically blown therefrom.
[0059] Also in the illustrated 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 suitable portion(s) of the container
612 and/or an indicator, for instance, any of the drop in-
dicators disclosed herein. In any event, the light source
660 may be part of a lighting circuit 650, for instance, like
the lighting circuit of FIG. 4. In the illustrated embodiment,
the light source 660 may be carried in a punt or push up
654 of the container base 615. For example, the light
source 660 may be coupled to a carrier 652, which, in
turn, is carried 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. Re-
ferring to FIG. 18, the light source 660 may be activated
using the previously 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 light, except for a UV
protected contrast portion 662, or the contrast portion
662 could be an applied ceramic label (ACL) to provide
contrast.
[0060] In other embodiments, the light source 660 may
be replaced by a sinking or floating indicator, for example,
the indicator 114 of FIG. 5 having the light source 660
therein. In the floating indicator embodiment, the UV light
may be emitted from the indicator 114 in such a manner
that the photochromic container 612 is exposed and par-
tially darkened as the level of the product P decreases
to indicate that at least some of the original product P
has been dispensed.
[0061] FIGS. 20-21 illustrate another illustrative em-
bodiment 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 des-
ignate 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.
[0062] 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 clo-
sure 713 and carried in the container 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 light sources 760, which may be part of
a lighting circuit, for example the lighting circuit of FIG.
5. The base 772 may include a bottom wall 774, side
walls 776 extending from the bottom wall 774, and a con-
tainer 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 include 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 dis-
tributed in an annular array. In other embodiments, the
support wall 778 also, or instead, may carry the light
sources 760.
[0063] 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 con-
tainer 712 is carried on the lighting base 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 emitted from the UV
light sources 760. In the illustrated embodiment, the in-
dicator 714 includes a bottom surface that is not UV sen-
sitive, 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.
[0064] FIGS. 22-23 illustrate another illustrative em-
bodiment 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 des-
ignate 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.
[0065] Referring to FIG. 22, the package 810 includes
a container 812, a closure 813 coupled to the container
812, a UV light source 860 carried by the container 812,
a photochromic material 866 carried by the container
812, and a circuit-type of package opening indicator car-
ried by the container 812. For example, the light source
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860 may be activated using the previously disclosed
package opening indicator 51 when the closure 813 is
removed from the container 812.
[0066] The light source 860 may be part of a lighting
circuit, for example, the lighting circuit of FIG. 4, and may
be carried by the container base 815, 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 con-
tainer 812, for instance, using epoxy, potting compound,
or any other suitable material, or in any other suitable
manner.
[0067] In one embodiment, a photochromic material
866 may be a portion of the container 812 itself. In another
embodiment, the photochromic material 866 may be part
of a separate element, for example, a borosilicate pho-
tochromic piece of glass that is thermally treated at a
temperature below its softening point to cure the glass.
In the illustrated embodiment, a mask or stencil may be
applied to the photochromic material 866 and a 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, or the
like.
[0068] A UV protector may be applied over the photo-
chromic material 866. For example, a UV protective coat-
ing may be applied over the exterior of the container 812,
excluding a portion of the base 815 corresponding to the
light source 860 for example, the punt 854.
[0069] Referring to FIG. 23, the closure 813 may be
removed from the container 812 for the first time after
being factory sealed. Removal of the closure 813 may
activate the light source 860. UV light emitted from the
light source 860 impinges on a back side of the photo-
chromic material 866 and travels through the photochro-
mic material 866 to darken the previously UV-unexposed
portions of the photochromic material 866 so that the
entire photochromic material 866 is darkened to indicate
to a consumer that the package 810 has been opened
from its original factory sealed condition.
[0070] FIG. 24 illustrates another illustrative embodi-
ment 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 des-
ignate 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.
[0071] The package 910 includes a container 912, a
closure 913 coupled to the container 912, and an photo-
chromic material 966 carried in the container 912. The
photochromic material 966 may be part of an elongate
element, taking the form of a rod having a base end 982
supported by a base of the container 912. For example,
the base end of the rod may be welded to an inside sur-
face of the container base 915, for example, while one
or both of the container 912 are sufficiently hot to inte-
grally bond corresponding surfaces thereof. In other ex-

amples, 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 include one more brand-
reinforcing elements 966a, 966b, 966c, 966d, for exam-
ple, logos, initials, or the like.
[0072] Opposite the base end 982, the rod may include
a finish end 984. In one embodiment, the finish end 984
may be coupled to or, an integral portion of, an anti-refill
dispensing fitment 986 or the like. 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-re-
movably secured to the container 912 by way of the el-
ement 966 and/or by any suitable non-removable con-
nection 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.
[0073] In one embodiment, portions of the rod may be
masked and pre-exposed to UV light, for example, to
better define the brand-reinforcing elements. In another
embodiment, portions of the rod may be covered with a
UV protector, for example, to provide or better define an
anti-counterfeit 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.
[0074] The product P carried by the container 912 may
be of a type that tends to absorb UV light. Some spirits,
for example, cognac, scotch, and the like absorb much
of the UV spectrum and can be used as the UV protector
for the photochromic material 966. Accordingly, 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 por-
tions (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 910.
[0075] In another embodiment, although not illustrated
in FIG. 24, the package may include a UV light source
that may be used to activate the photochromic material.
For example, a light source may be carried by the neck
920 and may be activated by closure removal, for exam-
ple, as discussed above with respect to FIG. 4B. In an-
other example, a light source may be carried by a floating
device like that described above with respect to FIG. 5.
[0076] FIGS. 25A-25E illustrate another illustrative
embodiment of a package 1010. This embodiment is sim-
ilar in many respects to the embodiments of FIGS. 1-24
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.
[0077] With reference to FIG. 25A, the package 1010
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includes a container 1012, a closure 1013 coupled to the
container 1012, and a photosensitive material 1066,
which may include a continuous strip or a plurality of dis-
crete and separate portions or elements 1066a-e carried
on an exterior surface of the container 1012 axially along
the container 1012. As used herein, the term "photosen-
sitive" includes, by design intent, the properties of visible
darkening or latent image forming after exposure to UV
light.
[0078] In one embodiment, the photosensitive materi-
als 1066a-e 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-e may be
carried on one circumferential side of a multi-sided con-
tainer, or on a portion of a cylindrical container less than
180 degrees around the container 1012 and, more par-
ticularly, on about 90 degrees of the container 1012. In
another embodiment, the photosensitive materials
1066a-e may be carried circumferentially completely
around the container 1012, for example, where each of
the materials 1066a-e are selectively UV protected, for
instance, with selective UV protective coatings.
[0079] The product P carried by the container 1012
may be of a type that tends to absorb UV light, for exam-
ple, cognac, scotch, or the like. Accordingly, as shown
in FIG. 25A, an upper one of the materials 1066a above
the level of the product P is shown darkened from expo-
sure to UV light traveling through the container 1012, a
second one of the materials 1066b is partially darkened,
and the other elements 1066c-e below the level of the
product P are not yet darkened because the product P
protects those portions from UV exposure. The photo-
sensitive materials 1066 thus provide an indication of use
of the package 1010.
[0080] Referring now to FIG. 25B, each of the materials
1066a-e 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 coun-
terfeit or tamper evident layer, and the second layer 1092
may be a use or opening indicating layer. The first and
second layers 1090, 1092 may have different activation
modes. For example, the first layer 1090 may be photo-
thermochromic, whereas the second layer 1090 may be
photochromic.
[0081] In the first instance, exposure of the first layer
1090 to UV light may produce a latent image that is not
visible until heated to a point at which the first layer 1090
becomes irreversibly darkened and, thus, visible. In other
words, the first layer 1090 material may be responsive
to UV light exposure so as to form a latent image that
may be darkenable or otherwise made visible after ex-
posure to heat, for instance, at elevated temperatures
below the softening temperature of the glass to which

the photothermochromic material is applied and, prefer-
ably, below a reset temperature of the photochromic ma-
terial. Those of ordinary skill in the art will recognize that
such temperatures are application-specific, and will vary
widely dependent on the particular photosensitive mate-
rials selected and the particular glass substrate to which
the materials are applied. In one example, exposure of
the entirety of the first layer 1090 to UV light may produce
a latent dark surface over the first layer 1090 until the
first layer 1090 is heated. In another example, where the
first layer 1090 includes latent cautionary indicia, expo-
sure of the first layer 1090 to UV light will produce a latent
cautionary image until the first layer 1090 is heated. Ac-
cordingly, as used herein, the term "photothermochro-
mic" includes, by design intent, the property of visible
darkening after exposure to UV light and subsequent ex-
posure to heat.
[0082] Conversely, exposure of the second layer 1092
to UV light may darken the layer 1092 irreversibly under
ordinary conditions, either from a UV light source (not
shown) carried by the container 1012 or a base (not
shown) therefore, or by ambient UV light. But the first
layer 1090 would remain translucent or transparent under
such conditions. However, if a counterfeiter tampered
with the container 1012 under extraordinary conditions,
for example, melting a fitment or otherwise applying heat
to the container 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 after exposure to
UV light, wherein subsequent exposure to heat is not
necessary. Also, as used herein, the term "visible" in-
cludes visible to the human eye at arm’s length in indirect
sunlight.
[0083] Referring to FIGS. 25C, 25D, and 25E, in some
embodiments, the materials 1066a-e may include con-
trast portions. For instance, the materials 1066a-e may
be selectively pre-exposed to UV light, selectively cov-
ered with ACL material, and/or may be selectively cov-
ered with a UV protector. For example, a brand-reinforc-
ing image may be defined, for instance, a logo, brand
name, slogan, or the like. In another example, latent in-
dicia 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 materials 1066a-
e (for example, the second layers 1092 thereof) and,
thereafter, UV light may be applied to the materials
1066a-e to darken unmasked or exposed parts of each
of the materials 1066a-e to produce a brand-reinforcing
image. In this example, when the package 1010 is
opened and the material 1066a is exposed to UV light,
portions of the material 1066a that were not pre-exposed
would darken thereby effectively causing the brand-re-
inforcing image to disappear. In a second example, with
reference to FIG. 25D, the materials 1066a-e (for exam-
ple the second layers 1092 thereof) may be selectively
covered by a UV protector, to create latent cautionary
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indicia, for instance, "WARNING: Container Has Been
Opened" 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 light. In a
third example, with reference to FIG. 25E, a UV protective
coating may be selectively applied to the materials
1066a-e (for example the first layers 1090 thereof) to UV
protect portions of the materials 1066a-e to either provide
a latent brand-reinforcing image or to provide latent cau-
tionary indicia. More particularly, the first layer 1090 may
have a contrast portion that does not darken upon dark-
ening of other portions of the first layer 1090. For exam-
ple, 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 vis-
ible until the first layer 1090 is exposed to elevated tem-
peratures that cause darkening of the non-UV-protected
portions. Selective application of the contrast material
may include use of masks, stencils, screens, spray noz-
zles, spray heads, or the like. The UV pre-exposed or
UV protected portion of the contrast portion may be ad-
jacent to (for example surrounded by, or vice-versa) an
unexposed or uncovered portion to provide contrast.
[0084] 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), emblems,
and the like may be shaped as any suitable text, symbol,
or the like, such that masking and the like is not required.
[0085] The first layer 1090 may include 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 example, the photothermochromic material of the first
layer 1090 may include a metal halide material, which
may include silver and/or gold with chlorine, bromine,
and/or iodine halides. The photothermochromic material
may include any suitable material selected from the
group(s) consisting of the aforementioned materials, or
from any other suitable photothermochromic material(s).
Photothermochromic materials, in and of themselves,
and their application to glass, are well known to those of
ordinary skill in the art, as illustrated by U.S. Patents
2,515,936 and 2,515,937. Also, the photosensitive ma-
terial of the second layer 1092 may include any suitable
other metal halide material, which may include silver,
copper, and/or cadmium with chlorine halide, bromine
halide, and/or iodine halide. The photochromic material
may include any suitable material selected from the
group(s) consisting of the aforementioned materials, or
from any other suitable photochromic material(s).
[0086] The layers 1090, 1092 may be produced and
applied by ACL or in a manner similar to ACL, which
techniques - in and of themselves - are well known to
those of ordinary skill in the art. For example, a metal
halide containing glass may be produced, pulverized into
fine particles of glass, and combined with organic bind-
ers, lubricants, flowing agents, and the like to produce a

compound that can be heated and flowed onto the con-
tainer 1012 exterior using screen printing or any other
suitable techniques. Thereafter, the container 1012 with
the layers 1090, 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 ap-
plied in any other suitable manner using any other suit-
able technique(s).
[0087] 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 embodiment, al-
though not illustrated in FIG. 25A or 25B, the package
1012 may include a UV light source that may be used to
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 absorbing prod-
uct carried by the container 1012 to provide further UV
protection.
[0088] For example, as shown in FIG. 25B, the UV pro-
tector may include a third layer 1094 carried by the sec-
ond layer 1092. The third layer 1094 may include a trans-
lucent or transparent UV protective coating that may be
sprayed, screen printed or the like to the container 1012
over the second layer 1092. Or the third layer 1094 may
include vanadium containing glass that is pulverized and
applied over the other two layers 1090, 1092 by screen
printing or the like, and then sintered with the other two
layers 1090, 1092. Or, the third layer 1094 may include
a dark color curable ink that inhibits UV transmission.
[0089] Referring to FIG. 25A, in a further embodiment,
the UV protective coating or the like may be selectively
applied to the exterior of the container 1012 on only the
one side (or sub-180 circumferentially angular degree
portion) of the container 1012 on which the individual
elements 1066a-b are disposed. In either of these em-
bodiments, the whiskey, cognac, or other UV absorbing
product would prevent UV light from reaching the mate-
rials 1066 until the level of the product dropped below
the location of the photosensitive materials 1066. At that
point, ambient UV light could penetrate the UV-unpro-
tected walls of the container 1012 and impinge on the
rear of the photosensitive materials 1066a-e and thereby
darken those portions.
[0090] In any case, the UV protector may be used to
protect the photothermochromic material (in addition to
the photochromic material) from exposure to UV light.
[0091] FIG. 26 illustrates another illustrative embodi-
ment of a package 1110. This embodiment is similar in
many respects to the embodiments of FIGS. 1-25E and
like numerals between the embodiments generally des-
ignate 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
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to the embodiments generally may not be repeated here.
[0092] The package 1110 includes a container 1112,
a closure 1113 coupled to the container 1112, and a UV
protector 1170, which may be an opaque or UV protective
cover or applique 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 appli-
que may include a first portion 1188 that may be adhered
or otherwise secured to the container, and a second por-
tion 1190 that may be removably coupled to the container
via the first 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.
[0093] In one embodiment, the interior of the container
1112 carries a UV protector and the exterior of the con-
tainer 1112 carries a photochromic material. For exam-
ple, a UV protective coating may be applied on the inside
of the container 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 par-
tially composed of a UV protective material, and the out-
side portion of the container 1112 is partially composed
of a photochromic material. Also according to this em-
bodiment, 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 con-
tainer exterior. The portion of the container 1112 covered
by the UV protector 1170 remains undarkened. The con-
tainer 1112 may be filled with product and delivered to a
customer. In another embodiment, a whiskey, cognac,
or other UV absorbing product may carried in the con-
tainer 1112 to provide further UV protection. Before the
customer opens the package 1110, the customer may
peel back the UV protector 1170 to expose the previously
unexposed portion of the container 1112 to 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.
[0094] FIG. 27 illustrates another illustrative embodi-
ment of a package 1210. This embodiment is similar in
many respects to the embodiments of FIGS. 1-26 and
like numerals between the embodiments generally des-
ignate 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.
[0095] 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 in-
cludes 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
respect to the container 1112 will peel back the UV pro-
tector 1214 to expose the underlying previously unex-
posed portion of the container 1112 to UV light. If the
underlying portion of the container 1112 is already dark-
ened, then the customer will know that the product is
counterfeit. Otherwise, the customer will be assured that
the product is genuine and original.
[0096] FIG. 28 illustrates another illustrative embodi-
ment of a package 1310. This embodiment is similar in
many respects to the embodiments of FIGS. 1-27 and
like numerals between the embodiments generally des-
ignate 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.
[0097] 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 car-
ried by the container 1312. As will be discussed in further
detail below, the indicator 1314 carries multiple photo-
sensitive materials 1366a, 1366b, for example, a first
photosensitive material 1366a and a second photosen-
sitive material 1366b. The first photosensitive material
1366a may be photothermochromic and the second pho-
tosensitive 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 ma-
terials 1366a,b from exposure to external UV light, for
example, before customer use of the package 1310.
[0098] The container 1312 may include a neck 1320
including a lip 1322, and an interior surface 1326, a 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.
[0099] The closure 1313 may include a base wall 1332,
an annular outer skirt 1334 extending from the base wall
1332 and having one or more internal threads or thread
segments 1336 projecting from an internal surface there-
of for coupling to the container 1312, and an indicator
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.
[0100] 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 re-
silient member 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
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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 suitable manner. The body
1340 may be of multiple piece construction having por-
tions adhered, welded, or otherwise coupled together to
allow assembly around the materials 1366a,b, or the
body 1340 may be unitary and formed around the mate-
rials 1366a,b.
[0101] In any case, the indicator 1314 may carry the
lighting circuit 50 discussed previously above, or any oth-
er 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. In turn, the light
emitted from the light source 60 impinges on the photo-
sensitive material 1366b so as to darken the photosen-
sitive material 1366b to signal to a consumer that the
package 1310 has been opened from its original factory
sealed condition.
[0102] The photosensitive materials may include the
first photosensitive material 1366a carried in the indicator
1314, and the second photosensitive material 1366b car-
ried in the indicator 1314 and different from the first pho-
tosensitive material. The first material 1366a may be a
counterfeit or tamper evident element, and the second
material 1366b may be a use or opening indicating ele-
ment.
[0103] The first and second materials 1366a, 1366b
may have different activation modes. For example, ex-
posure 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 irreversibly under
ordinary conditions, from 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 ex-
ample, 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 mis-
use or extraordinary conditions. The first material 1366a
may include a first metal halide, and the second material
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.
[0104] One or both of the first and second 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 in-
stance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously
above.
[0105] FIG. 29 illustrates another illustrative embodi-
ment 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 des-
ignate 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.
[0106] 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 photo-
sensitive materials different from one another. The body
1440 includes a first portion 1466a, and a second portion
1466b adhered, welded, or otherwise coupled to the first
portion 1466a and carrying a lighting circuit, for example,
the lighting circuit 50 discussed previously above and
including the light source 60.
[0107] The first and second portions 1466a, 1466b
may be composed of or may carry photosensitive mate-
rials having different activation modes. For example, ex-
posure 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
irreversibly darkened and, thus, visible. The second ma-
terial of the second portion 1466b 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 1466a would remain
translucent or transparent. The first portion 1466a may
include a first metal halide material and the second por-
tion 1466b may include a second metal halide material
different from the first.
[0108] 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 in-
stance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously
above.
[0109] FIG. 30 illustrates another illustrative embodi-
ment 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 des-
ignate 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.
[0110] The package 1510 includes a closure 1513 cou-
pled to a container 1512 and carrying one or more pho-
tosensitive materials 1566a, 1566b. In one embodiment,
the photosensitive materials 1566a,b may be integral
with the container 1512, for instance, internal or external
embossments or debossments of the container 1512 it-
self. In another embodiment, the photosensitive materi-
als 1566a,b may be part of separate elements or em-
blems non-removably secured to an interior surface or
an exterior surface of the container 1512 in any suitable
manner. In this embodiment, the materials 1566a, 1566b
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may be spaced apart from one another in an axial and/or
circumferential direction on the container 1512.
[0111] The first and second materials 1566a, 1566b
may be composed of or may carry photosensitive mate-
rials having different activation modes. For example, ex-
posure of the first material 1566a to UV light may produce
a latent image that is not visible until the material 1566a
is heated to a point at which the latent image becomes
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 ex-
posure of the material 1566b to UV light from a UV light
source carried by the container or a base therefor, or
from ambient UV light that penetrates the UV-unprotect-
ed portions of the container. In this case, the first material
1566a would remain translucent or transparent until 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 first.
[0112] The first material 1566a may have a contrast
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 cautionary
indicia, as disclosed elsewhere herein.
[0113] 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 in-
clude a brand-reinforcing image, for instance, a logo,
brand name, slogan, or the like, or cautionary indicia, or
other visible image.
[0114] FIG. 31 illustrates another illustrative embodi-
ment of a package 1610. This embodiment is similar in
many respects to the embodiments of FIGS. 1-30 and
like numerals between the embodiments generally des-
ignate 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.
[0115] The package 1610 includes a container 1612
carrying one or more photosensitive materials 1666a,
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 applica-
tion technique(s). In another embodiment, the photosen-
sitive materials 1666a,b may be part of separate ele-
ments or emblems non-removably carried by the con-
tainer 1612 in any suitable manner. In this embodiment,

the materials 1666a, 1666b may be disposed on one an-
other in a radial direction on the container 1612 with re-
spect to the axis A.
[0116] The first and second materials 1666a, 1666b
may have different activation modes. For example, ex-
posure 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 ex-
posure to UV light, darken irreversibly under ordinary
conditions, from a UV light source carried by the container
or a base therefor (or from ambient UV light), while the
first material 1666a would remain translucent or trans-
parent.
[0117] For example, a first one of the materials 1666a
may include a first metal halide material and may be car-
ried in direct contact with the container wall 1617. Also,
a second one of the materials 1666b may include a sec-
ond metal halide, which may be different from the first
metal halide, and may be carried in direct contact with
and over the first material 1666a, and also may contact
the container.
[0118] One or both of the first and second materials
1666a, 1666b 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 in-
stance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously
above.
[0119] FIG. 32 illustrates another illustrative embodi-
ment 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 des-
ignate 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.
[0120] The package 1710 includes a container 1712,
a closure (not shown) coupled to the container 1712, a
separate container base 1768 coupled to the container
1712, the previously described lighting circuit 50 includ-
ing the light source 60, any suitable circuitry to indicate
package opening, for example, the previously described
package opening indicator 51, and multiple photosensi-
tive 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 generally transversely with respect to the pack-
age axis A. The container 1712 may include its own in-
tegral base or closed bottom end 1715 to which the sep-
arate base 1768 may 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 exam-
ple, via an epoxy, ceramic adhesive, glass solder or weld,
or the like.
[0121] The light source 60 may be activated after re-
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moval of the closure, for example, as discussed previ-
ously above with respect to one or more embodiments.
In turn, the light 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
factory sealed condition.
[0122] The photosensitive materials may include a first
photosensitive material 1766a carried between the base
1768 (and the light source 60) and the bottom 1715 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
1766a 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 in-
cluding another, different metal halide.
[0123] The first and second materials 1766a, 1766b
may be composed of or may carry photosensitive mate-
rials having different activation modes. For example, ex-
posure of the first material 1766a 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 1766b may, upon ex-
posure 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 1766a would
remain translucent or transparent.
[0124] 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 in-
stance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously
above.
[0125] Also, the base 1768 may carry a 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
itself. Likewise, the container 1712 may carry a UV pro-
tector for example, a UV protective coating on an external
and/or internal surface thereof or UV protective material
in the material composition thereof.
[0126] FIG. 33 illustrates another illustrative embodi-
ment 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 des-
ignate 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.
[0127] 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 cir-

cuit, for example, the previously described lighting circuit
50 and light source 60.
[0128] The container 1812 carries multiple photosen-
sitive materials. For example, a first photosensitive ma-
terial 1866a may be carried on an interior or exterior sur-
face of the container 1812. In another example, the con-
tainer 1812 carries a second photosensitive material
1866b, via the indicator 1814. The first and second ma-
terials 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 ma-
terial 1866b may, upon exposure to UV light, darken ir-
reversibly 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.
[0129] One 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 in-
stance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously
above.
[0130] Also, at least one of the container 1812 or the
indicator 1814 carries a UV protector to protect one or
both of the photosensitive materials 1866a,b from expo-
sure to external UV light, for example, before initial open-
ing of the package 1810. In this embodiment, the first
photosensitive material 1866a may include a separate
element composed of or coated with a first photosensitive
material.
[0131] FIG. 34 illustrates another illustrative embodi-
ment 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 des-
ignate 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.
[0132] The package 1910 includes a container 1912
and closure 1913 coupled thereto, and is largely similar
to the package 1810 of FIG. 33. But in this embodiment,
the container 1912 includes a first photosensitive mate-
rial 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.
[0133] The first and second materials 1966a, 1966b
may be composed of or may carry photosensitive mate-
rials having different activation modes. For example, ex-
posure of the first material 1966a 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,
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thus, visible. The second material 1966b may, upon ex-
posure 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 1966a would
remain translucent or transparent.
[0134] One or both of the first and second materials
1966a, 1966b 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 in-
stance, a logo, brand name, slogan, or the like, or latent
cautionary indicia, as already described previously
above.
[0135] 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 be-
fore 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 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 clo-
sure from the container. The applying step may include
at least one of coating one or more surfaces of the con-
tainer with a photosensitive material or composing at
least a portion of the container of the photosensitive ma-
terial. 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 applique to an exterior sur-
face of the container that includes a UV protectant ma-
terial, and further may include coupling the applique to
the closure so that removal of the closure causes removal
of the appliqué.
[0136] The method of using the package produced by
the method above may include removing the closure from
the container and dispensing the flowable product out of
the container, wherein at least a portion of the photosen-
sitive material is exposed to UV light upon removal of the
closure.
[0137] 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 illustra-
tive embodiments, and additional modifications and var-
iations have been discussed. Other modifications and
variations 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 embodi-
ments is hereby incorporated by reference into each of
the other embodiments, for expedience.
[0138] It may further be described a product that in-
cludes 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 protector
carried by the container to protect the photochromic ma-
terial from exposure to UV light.
[0139] In the product, the UV protector can be carried
by at least one of an inside surface or outside surface of
the container, or at least a portion of the container itself
may be composed of the UV protector.
[0140] The product may further be including a UV light
source carried by the container.
[0141] The photochromic material of the product may
provide an indication of package opening, and the prod-
uct may also include a photothermochromic material dif-
ferent from the photochromic material and carried by the
container to provide evidence of package tampering.
[0142] The product may include a base coupled to and
carried by a bottom of the container and carrying the pho-
tochromic material.
[0143] The photochromic material may be a metal hal-
ide including a metal selected from the group consisting
of silver, copper, and cadmium and also including a halide
selected from the group consisting of chromium, bro-
mine, and iodine, and the product may also include a
photothermochromic material different from the photo-
chromic 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.
[0144] The product may include a separate element
carried by the container and including the photochromic
material, wherein the separate element is a flexible sheet
carried on an inside surface of a body of the container,
or wherein the separate element is carried on a wall of
the container.
[0145] At least a portion of the container itself can be
composed of the photochromic material.
[0146] Thus, the container can be composed of the
photochromic material and carries an external UV pro-
tective coating, or the container can be composed of UV
protective material and carries an internal coating of the
photochromic material, or the container can be com-
posed of a UV protective outer layer and an inner layer
of the photochromic material.
[0147] The product may include an appliqué carried on
the container and including the UV protector, wherein the
appliqué includes a first portion and a second portion
movable with respect to the first portion to expose a pre-
viously unexposed portion of the container to UV light.
[0148] Further, a package may be comprised, that in-
cludes the product, and an original flowable product (P)
dispensably disposed within the container, a closure cou-
pled to the container; and an opening indicator carried
by the container, and coupled to the closure and releas-
able therefrom upon opening of the package.
[0149] In the before-mentioned package the indicator
may carry the UV protector.
[0150] The indicator may also be solid and at least par-
tially composed of the photochromic material, or wherein
the indicator is hollow and is at least partially composed
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of the photochromic material, or wherein the indicator is
hollow and carries at least one separate element at least
partially composed of the photochromic material.
[0151] The package may be including a first photosen-
sitive portion including the photochromic material, and a
second photosensitive portion including a photosensitive
material different from the photochromic material, where-
in the second photosensitive portion provides evidence
of package tampering, and the first photosensitive portion
provides indication of package opening.
[0152] Another package may be presented that in-
cludes the above-mentioned product, an original flowa-
ble product (P) dispensably disposed within the contain-
er, a closure coupled to the container and a UV light
source coupled to a base of the container, and an opening
indicator electrically coupled to the UV light source and
the closure to activate the UV light source upon opening
of the package.
[0153] The package may also include the above-men-
tioned product, an original flowable product (P) dispen-
sably disposed within the container, a closure coupled
to the container; and a UV light source coupled to a neck
of the container and an opening indicator electrically cou-
pled to the UV light source and the closure to activate
the UV light source upon opening of the package.
[0154] The package may include the above-mentioned
product, an original flowable product (P) dispensably dis-
posed within the container; a closure coupled to the con-
tainer; and a UV light source carried in a punt of the con-
tainer and wherein the photochromic material is carried
by a body of the container, and includes a contrast portion
that is at least one of pre-exposed to UV light or covered
with a UV protector, and an unexposed or uncovered
portion adjacent to the contrast portion.
[0155] The package may also include a closure cou-
pled to the container, wherein the UV protector also in-
cludes the flowable product.
[0156] The photochromic material may be carried by
an elongate member carried in the container, or wherein
the photochromic material is carried on an exterior sur-
face of the container and is part of one of multiple layers
of different photosensitive materials having different ac-
tivation modes.
[0157] The UV protector may include a third layer in-
cluding an ultraviolet protective material over the second
layer.
[0158] In the package, a closure may be coupled to
the container; wherein the photochromic material in-
cludes a contrast portion that is at least one of pre-ex-
posed to UV light or selectively covered with a UV pro-
tector.
[0159] Further, a method of producing a package may
be comprised that includes applying a photochromic ma-
terial to a container that is responsive to ultraviolet (UV)
light so as to darken upon exposure thereto; protecting
at least a portion of the photochromic material from ex-
posure to UV light before initial opening of the package;
filling the container with an original flowable product (P);

and applying a closure to the container.
[0160] The method may be including coupling a pack-
age opening indicator to the closure before the closure
is applied to the container, wherein the indicator is de-
tachable from the closure upon removal of the closure
from the container.
[0161] The method may further include wherein the ap-
plying step includes at least 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.
[0162] The method may further include wherein the
protecting step includes at least one of: coating one or
more surfaces of the container with a UV protectant ma-
terial; composing at least a portion of the container of the
UV protectant material; filling the container with the orig-
inal flowable product which includes a UV absorbing
product; or coupling a UV protector to the closure so that
removal of the closure causes removal of the UV protec-
tor.
[0163] The method may further include applying a pho-
tothermochromic material to the container that is respon-
sive to UV light exposure so as to form a latent image
and responsive to subsequent heat exposure so as to
darken the latent image.
[0164] The package may include a container having
an interior and a base 268, and a closure removably clos-
ing said container, further including means for indicating
that said package has been opened from its original fac-
tory sealed condition by removing said closure from said
container, said means including a drop indicator 14 op-
eratively coupled to said container and constructed at
least in part of photochromic material.
[0165] Said package may further include that said drop
indicator being coupled to said closure for separation
from said closure when said closure is removed from said
container such that said drop indicator drops into said
container, and said drop indicator being constructed at
least in part of the photochromic material for changing
appearance upon exposure to ultraviolet light.
[0166] Said package may further include an ultraviolet
light source for exposing said drop indicator.
[0167] Said package may further include wherein said
ultraviolet light source is contained within said drop indi-
cator.
[0168] Said package may further include wherein said
ultraviolet light source is within said base.
[0169] Said package may further include a section of
the photochromic material around an interior of said con-
tainer.
[0170] Said package may further include elements of
the photochromic material on an inside or outside surface
of said container.
[0171] Said package may further include wherein said
container is of photochromic construction.
[0172] Said package may further include a label on
said container, said label having a removable portion.
[0173] This application is a divisional application of Eu-
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ropean Patent Application EP 17 183 307.2 (EP 3 263
476 A2), which in turn is a divisional application of Euro-
pean Patent EP 2 920 083 B1, which are both incorpo-
rated by reference herewith in their respective version
as originally filed. Applicant reserves the right to go back
to and claim any subject matter which is disclosed in Eu-
ropean Patent Application EP 17 183 307.2 (EP 3 263
476 A2) or, as the case may be, of European Patent EP
2 920 083 B1, within this divisional application or by way
of one or more potential consecutive divisional applica-
tions, irrespective of the scope of the attached set of
claims.

Claims

1. A product that includes: a container (12; 112; 212;
312; 412; 512; 612; 712; 812; 912; 1012; 1112; 1312;
1512; 1612; 1712; 1812; 1912); a photochromic ma-
terial carried by the container and responsive to ul-
traviolet (UV) light so as to darken upon exposure
thereto; and a UV light source (60; 660; 860) carried
by the container to illuminate the photochromic ma-
terial.

2. The product set forth in claim 1 wherein the UV light
source is carried directly by the container.

3. The product set forth in claim 2 wherein the UV light
source is carried by a base of the container.

4. The product set forth in claim 3 wherein the UV light
source is carried in a punt of the container base.

5. The product set forth in claim any one of claims 1 to
4 wherein the UV light source is carried indirectly by
the container via separate base coupled to the con-
tainer.

6. A package including the product set forth in any one
of claims 1 to 5 wherein the UV light source is carried
indirectly by the container via an opening indicator
carried by the container, and coupled to a closure
that is coupled to the container and that is releasable
therefrom upon opening of the package.

7. A package that includes: a container; a first photo-
sensitive material carried by the container and re-
sponsive to ultraviolet (UV) light so as to darken upon
exposure thereto to indicate package opening; and
a second photosensitive material carried by the con-
tainer, responsive to UV light to form a latent image,
and darkenable upon exposure to heat to indicate
package tampering.

8. The package set forth in claim 7, wherein the pho-
tochromic material and the photosensitive material
are provided in multiple layers carried on an exterior

surface of the container and have different activation
modes.

9. The package set forth in claim 8 wherein the multiple
layers include a first layer including a first metal hal-
ide containing glass carried directly by the container,
and a second layer including a second, different met-
al halide containing glass over the first layer.

10. The package set forth in claim 9 that includes a UV
protector over the second layer.

11. The package set forth in any one of claims 7 to 10
that includes the materials spaced apart at least one
of axially or circumferentially.

12. The package set forth in any one of claims 7 to 11
wherein the first photosensitive material includes a
photochromic material including a metal halide that
includes a metal selected from the group consisting
of silver, copper, and cadmium and that also includes
a halide selected from the group consisting of chro-
mium, bromine, and iodine, and the second photo-
sensitive material includes a photothermochromic
material different from the photochromic material
and including a different metal halide that includes
a metal selected from the group consisting of silver
and gold, and that also includes a halide selected
from the group consisting of chromium, bromine, and
iodine.

13. The package set forth in claim 12 wherein the UV
protector is carried by the container to also protect
the photothermochromic material from exposure to
UV light.
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