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SYSTEM, METHOD, AND DBEVICE FOR FACTLITATING EFFECTIVE DECONTAMINATION AS PARTY
OF A DECONTAMINATION EVENT

RBELATED APPLICATIONS

Thus apphication clamms the benefit of UK. Provisional Application Serial No.
63/049 6035, filed July 8, 2020, and entitled, “System, Method, and Device for Facilitating
Effective Decontamination as Part of 2 Decontamination Event”, which 1s incorporated by

reference 1 its entirety herein.

FIELD OF THE TECHNOLOGY

The present technology relates to methods and systems of cleaning or decontaminating
skin, 1nclading hands and other parts of the body, as well as coverings over the skin such as
gloves, and more particularly to methods and systems of decontaminating to elimunate or reduce
contarmnants and other potential hazards adhering to the skin or the covering of the skin an

mdividual.

BACKGROUND OF THE TECHNGLOGY AND RRIATED ARY

At present, there 1s an ongoing and ever increasing concern over the spread of infectious
diseases and other biological or chemucal hazards and for infection control and/or the control of
cross-contamination. As part of more extreme measures, persons suspected of being
contaminated with chemical and/or biological agents are led into a decontamination tent, trailer,
or pod, where they shed their potentially contaminated clothes in a strip-down room. They then
enter a wash-down room and are showered. Finally, they enter a drying and re-robing room to
be issued clean clothing, or a jumpsuit or the like. However, such decontamination procedures
are difficult to employ and impractical for routine washing or decontamination, such as in
residential or commercial settings (e.g., private or public restrooms} and health care settings,
such as hospitals and other health care settings.

A washing or decontamination procedure in a hospttal setting often employs soap and/or
an antiseptic agent together with a specific scrubbing protocol. Chernical preparations {other

than soap) for hand hygiene can be used, for example, chlorthexidine gluconate (clear/pink
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solution}; wodine based preparations (brown); and aqueous alcohohe solutions {clear), thoug
iodime based preparations have been known to cause skin irritation. For surgical procedures,
hand-washing begins at the fingernails, where a nail file and brush from a sterile pack can be
used. Scrubbing then occurs in three washing cycles: {a) hands and arms extending to two
inches above the elbow; (b) hands and half way up the forearms; and {(¢) hands only. This
follows the principle of washing from a clean area (the hand) m the direction of the less clean
area {the arm}). Hands should always be held above the level of the elbows at all times 1 order
to prevent dirty water from dripping from the apper arm onto fower sterile areas.
Hospital-acquired mfections are a major cause of iliness and death, and impose serious
economic costs on patienis and hospitals. Indeed, health care-associated infections result in an
estimated 90,000 deaths sach year in the United States. Cross transmission is estiimated to cause
40% of certain infections. Pathogens are readily transmutied on the hands of a healthcare worker,
and effective hand hygiene substantially reduces this transmission. For decades, hand-washing
has been universally accepted as one of the most imporiant measures for preventing transmission
of pathogens in health-care facilities and other community settings. However, comphiance with
established hand-washing guidelines remains poor. When 1t comes to public and private settings
where hand washing s required, expected or at least encouraged, the public is often uneducated
or untamiliar with proper hand washing techniques to effectively decontaminate their hands and
other skin covered areas. It is therefore necessary to improve the methods and systems of
decontamination during a washing event, such as before a surgery or any other event where the

spread of a chemical or biological contaminant is possible.

SUMMARY OF THE INVENTION

In light of the problems and deficiencies inherent in the prior art, the present invention
seeks to overcome these by providing a system for faciluating effective decontamination of the
skin or covering of the skin of an individual during a decontanunation event, ncluding assessing
or facilitating assessing the effectiveness of the decontamination {1, a washing) event. In
accordance with one aspect of the techuology, a water dispenser is provided that s operable or
configured to facilitate assessing the effectiveness of a decontamination event to decontaminate a
portion of at least one of skin or a covering of the skin of an mdividual. The water dispenser

2
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comprises a housing, wherein the water dispenser 1s adapted to coromunicate water from a water
source to at least one of the skin or the covering of the skin of the individual. The water
dispenser further comprises an actuator configured to open a valve to cause the water dispenser
to release water. The water dispenser further comprises a light source supported 1o the housing so
as to enut light in accordance with a predetermined field of view, wherein the light source 18
configured to emit the light at a sufficient intensity and wavelength so as to cause a fluorescent
agent disposed about the skin or the covering of the skin of the individual to fluoresce at a
wavelength in the visible spectrum, the field of view defines, at least in part, an nspection space
i which the portion of the skin of the mdividual can be positioned to detect at least one of a
presence or an absence of fluorescing fluorescent agent during the decontamination event. The
water dispenser further comprises a timer supported in the housing, the timer having a timer
program configured to activate the actuator to dispense water for a first predeternined period of
ume, and configured to activate the light source for a second predetermined period of time.

In accordance with an additional aspect of the technology, a system is provided for
facilitating effective decontamination of a portion of at least one of skin or a covering of the skin
of an individual as part of a decontamination event. The system comprises a water dispenser
adapted to communicate water from a water source to at least one of the skin or the covering of
the skin of the individual. The water dispenser comprising a housing. The water dispenser further
comprises an actuator configured to open a valve to cause the water dispenser to release water.
The water dispenser further comprises a light source supported in the housing s0 as to emut light
in accordance with a predetermined field of view, wherein the light source is configured to emit
the light at a sufficient intensity and wavelength so as to cause a fluorescent agent disposed about
the skin or the covering of the skin of the individual to fluoresce at a wavelength in the visible
spectrum, the field of view defines, at least in part, an ispection space in which the portion of
the skin or the covering of the skin of the individual can be positioned to detect at least one of the
presence or absence of fluorescing fluorescent agent during the decontamination event. The
water dispenser further comprises a timer supported 1o the housing, the timer having a timer
program configured to activate the actuator to dispense water for a first predetermined period of
time and configured to activate the Light source for a second predetermined period of time. The
systern further coroprises a wash basin configured to capture the water and drain the water away.

3



16

b
]

gd
Py

Lo

(V43

WO 2022/011188 PCT/US2021/040961

The systern further coraprises a composition dispenser configured to dispense a composition
comprising a skin cleansing agent and the fluorescent agent, the fluorescent agent being capable
of fluorescing when exposed to light, the composition dispenser comprising a chamber for
holding the composition, and an actuator configured to activate a purnp to facilitate dispensing of
the composition.

In accordance with another aspect of the technology, a method for faciltating effective
decontamination of a portion of at least one of skin or a covening of the skin of an individual as
part of a decontammation event comprising activating, via a first touchless sensor, a water
dispenser for a first period of time as controlled by a timer, the water dispenser being operable to
dispense water onto a portion of the skin or the covering of the skin of the mdividual. The
method further comprises applying a composttion o the portion of the skin or the covering of the
skin of the mdividual, wherein the composition comprises a skin cleansing agent and a
fluorescent agent capable of fluorescing when exposed to light The method further comprises
activating, via a second touchless sensor, a light source for a second period of time as controlled
by the timer, the light source being operable to emit light onto the portion of the skin or the
covering of the skin of the individual and the composition as applied thereon. The method further
comprises inttiating a decontamination procedure as part of the decontamination event to
effectuate the decontammation of the portion of the skin or the covering of the skin of the
individual. The method further comprises activating the water dispenser for a third period of time
as controlled by the timer to rinse the composition from the portion of the skin or the covering of
the skin of the ndividual, wherein the water 1s dispensed during the third period of time
concurrent with the enussion of the hight during at least a portion of the second period of time.

In accordance with another aspect of the technology, a method facilitating effective
decontamination of a portion of at least one of skin or a covering of the skin of an individual as
part of a decontaruination event comprising activating, by way of a first movement of the
individual detected by a touchless sensor of a water dispenser, a timer program controlled by a
timer. Activating the first tiroer program comprises the step of activating an actuator to
commuricate water from the water dispenser to the portion of the skin or the covering of the skin
of the mdividual for a first period of time. Activating the first timer program further comprises
causing a hight source of the water dispenser to emit light from a light source onto the portion of
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the skin or the covering of the skin of the individual of an individual at a sufficient intensity and
wavelength so as to cause a fluorescent agent withun a composition disposed about the skin or the
covering of the skin of the individual to fluoresce at a wavelength 1 the visible spectrum for a
second period of time, wherern the coraposition comprises a skin cleansing agent and the
fluorescing agent. Activating the first timer program further comprises activating the actuator for
a third period of time to communicate water from the water dispenser to the portion of the skin or
the covering of the skin of the individual concurrent with the emission of the light during at least
a portion of the second period of time.

In accordance with an additional aspect of the technology, a water dispenser 1s provided
for facihtating effective decontamination of a portion of at least one of skin or a covering of the
skin of an mdividual as part of a decontammation event. The water dispenser comprises 3
housing, wherein the water dispenser 13 adapted to commumicate water from a water source to the
skin or a covering of the skin of the individual. The water dispenser further comprises an agent
dispensing system supported in the housing and configured to dispense a composition from a
chamber via a conduit that passes through the housing, the composition comprising a skin
cleansing agent and a fluorescent agent capable of flucrescing when exposed to light. The water
dispenser further comprises a light source supported in the housing so as to enut light in
accordance with a predetermined field of view, wherein the light source 1s configured to enut the
light at a sufficient intensity and wavelength so as to cause the fluorescent agent disposed about
the skin or a covering of the skin of the mdividual to fluoresce at a wavelength in the visible
spectrum, the field of view defines, at least in part, an inspection space in which the portion of
the skin or the covering of the skin of the individual can be posttioned to detect the at least one of
a presence or an absence of fluorescing fluorescent agent during the decontamination event.

In accordance with an additional aspect of the technology, a system is provided for
facilitating effective decontamination of a portion of at least one of skin or a covering of the skin
of an mdvidual as part of a decontamination event. The system comprises a wash basin
configured to capture water and drain the water away. The system further comprises a chamber
for holding a composttion comprising a skin cleansing agent and a fluorescent agent capable of
fluorescing when exposed to light. The systern further comprises a water dispenser adapted to
commuricate the water from a water source to the skin or a covering of the skin of the
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individual. The water dispenser comprises a housing. The water dispenser further comprises an
agent dispensing system supported in the housing configured to dispense the compostiion from
the chamber via a conduit that passes through the housing. The water dispenser further comprises
a light source supported 1 the housing 50 as to enut light tn accordance with a predeternuned
field of view, wherein the light source 15 configured to enmit the hight at a sufficient intensity and
wavelength 50 as to cause the fluorescent agent disposed about the skin or a covering of the skin
of the mdividual to fluoresce at a wavelength i the visible spectrum, and wheren the field of
view defines, at least in part, an inspection space i which the portion of the skin or the covering
of the skin of the mdividual can be positioned to detect the presence or absence of fluorescing
fluoreacent agent during the decontamination event.

In accordance with another aspect of the technology, a method for facilitating effective
decontamuination of a portion of at least one of skin or a covering of the skin of an mndividual as
part of a decontamination event. The method further comprises activating the water dispenser to
dispense water onto the portion of the skin or the covering of the skin of the individual to be
decontaminated. The method further comprises activating an agent dispensing system supported
i the water dispenser to dispense a composition, the composiiion comprises a skin cleansing
agent and a fluorescent agent capabie of fluorescing when exposed to light. The method further
comprises applying the composition to the portion of the skin or the covering of the skin of the
mndividual to be decontaminated. The method further comprises tutiating a decontamination
procedure as part of the decontamination event to effectuate the decontamination of the portion
of the skin or the covering of the skin of the individual and to remove the composition. The
method further comprises activating a light source supported in the water dispenser to emt light
onto the portion of the skin or the covering of the skin of the mdividual in connection with the
decontamination event, wherein the light causes any traces of the fluorescent agent to fluoresce
at a wavelength 1n the visible spectrum. With the portion of the skin or the covering of the skin
of the individual exposed to the hight, the method further comprises visually mspecting the
portion of the skin or the covering of the skin of the mdividual to ensure the fluorescent agent
has covered the portion of the skin or the covering of the skin of the individual. The method
further comprises applying water to the portion of the skin or the covering of the skin of the

individual to remove the composition,



16

b
]

gd
Py

Lo

(V43

WO 2022/011188 PCT/US2021/040961

In accordance with an additional aspect of the technology, dispensing apparatus
attachable to a water dispenser for facilitating effective decontanunation of a portion of at least
one of skin or a covering of the skin of an ndividual as part of a decontanunation event, . The
dispensing apparatus comprises a housing. The dispensing apparatus further comprises a water
dispenser interface supported by the housing and configured o couple the housing to the water
dispenser, wherem the water dispenser s adapted to communicate water from a water source 1o
the skin or covering of the skin of the mdividual. The dispensing apparatus further comprises a
water dispensing system comprising a water conduit, the water dispensing system configured to
pass the water from the water dispenser through the housing to dispense the water. The
dispensing apparatus further comprises an agent dispensing system supported in the housing
configured to dispense a composition from a chamber via a composition condut that passes
through the housing, the composition comprising a skin cleansing agent and a fluorescent agent
capable of fluorescing when exposed to light. The dispensing apparatus further comprises a light
spurce supported in the housing so as to emit hight in accordance with a predetermined field of
view, wherein the light source 1s configured to emut the light at a sufficient intensity and
wavelength s0 as o cause the fluorescent agent disposed about the skin or a covering of the skin
of the mdividual to fluoresce at a wavelength i the visible spectrum, and wherein the field of
view defines, at least in part, an inspection space in which the portion of the skin or the covering
of the skin of the individual can be positioned to detect the presence or absence of fluorescing
fluorescent agent during the decontanunation event.

In accordance with an additional aspect of the technology, a system 1s provided for
facilitating effective decontamination of a portion of at least one of skin or a covering of the skin
of an individual as part of a decontamination event. The system comprises a water dispenser
adapted to communicate water from a water source to the skin or covering of the skin of the
mdividual. The system further comprises a wash basio configured to capture the water and dramn
the water away. The system further coraprises a chamber for holding a composttion comprising a
skin cleansing agent and a fluorescent agent capable of fluorescing when exposed to light. The
systern further coroprises a dispensing apparatus with a housing. The dispensing apparatus
comprises a water dispenser imterface configured to couple the housing to the water dispenser.
The dispensing apparatus further comprises a water dispensing system comprising a water

T
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conduit, the water dispensing system configured to pass the water from the water dispenser
through the housing to dispense the water. The dispensing apparatus further comprises an agent
dispensing system positioned in the housing configured to dispense a coroposition from the
chamber via a composition conduit that passes through the housing, the composition comprising
a skin cleansing agent and a fluorescent agent capable of fluorescing when exposed to light. The
dispensing apparatus further comprises a light source positioned m the housing 50 as to emut hight
i accordance with a predetermined field of view, wherein the light source 15 configured to emut
the hght at a sufficient intensity and wavelength s0 as to cause the fluorescent agent disposed
about the skin or a covering of the skin of the individual to fluoresce at a wavelength i the
visible spectrum, and wheremn the field of view defines, at least in part, an inspection space 1
which the portion of the skin or the covering of the skin of the individual can be positioned to
detect the presence or absence of fluorescing fluorescent agent during the decontamination event.

In accordance with another aspect of the technology, a method for facilitating effective
decontamination of a portion of at least one of skin or a covering of the skin of an individual as
part of a decontamination event comprising accessing a dispensing apparatus coupled to a water
dispenser operable to direct water to the dispensing apparatus, wherein the dispensing apparatus
is configured to control the dispensing of the water. The method further comprises activating a
water dispensing system of the dispensing apparatus to dispense the water onto the portion of the
skin or the covering of the skin of the individual to be decontaminated. The method further
comprises activating an agent dispensing system of the dispensing apparatus to dispense a
composttion, wherein the composition comprises a skin cleansing agent and an fluorescent agent
capable of fluorescing when exposed to light. The method further comprises applying the
composition to the portion of the skin or the covering of the skin of the individual to be
decontaminated. The method further comprises initiating a decontamination procedure as part of
the decontamination event to effectuate the decontanunation of the portion of the skin or the
covering of the skin of the individual and to remove the composition. The method further
comprises activating a hight source supported in the dispensing apparatus to emut light onto the
portion of the skin or the covering of the skin of the individual in connection with the
decontanunation event, wherein the light causes any traces of the fluorescent agent to fluoresce
at a wavelength in the visible spectrum. The method further comprises with the portion of the

8
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skin or the covering of the skin of the individual exposed to the hight, visually inspecting the
portion of the skin or the covering of the skin of the mdividual to ensure the fluorescent agent
has covered the portion of the skin of the covering of the skin of the individual. The method
further comprises applying water to the portion of the skin or covering of the skin of the
individual to remove the composition,

In accordance with an additional aspect of the technology, 8 system 1s provided for
faciltating effective decontarmunation of a portion of at least one of skin or a covering of the skin
of an imdividual as part of a decontamination event. The system comprises a composition
dispenser having a dispenser housing, the composition dispenser configured to dispense a
composition from a chamber supported n the dispenser housing, the composition comprising a
skin cleansing agent and a fluorescent agent capable of fhuorescing when exposed to light, the
composition dispenser further comprising a power source supported by the dispenser housing.
The system further comprises a light module having a module housing, and located remote to the
composition dispenser, the light module further comprising a light source supported by the
module housing and powered by the power source so as to emit hight in accordance with a
predetermined field of view. The system further comprises a cable connecting the composition
dispenser and the light module. The light source 1s configured to ent the light at a sufficient
mtensity and wavelength so as to cause the fluorescent agent disposed about the skin or the
covering of the skin of the individual to fluoresce at a wavelength in the visible spectrum. The
field of view defines, at least in part, an inspection space located between a wash basin and an
outlet of a water dispenser in which the portion of the skin or the covering of the skin of the
mdividual can be positioned to detect the presence or absence of fluorescing fluorescent agent
during the decontamination event.

In accordance with an additional aspect of the technology, a system is provided for
facilitating effective decontamination of a portion of at least one of skin or a covering of the skin
of an individual as part of a decontamination event. The system comprises a composition
dispenser with a dispenser housing, the composition dispenser configured to dispense a
compostiion from a chamber supported 1n the dispenser housing, the composttion comprising a
skin cleansing agent and a fluorescent agent capable of Hluorescing when exposed to light, the
compostiion dispenser further comprising a power source supported by the dispenser housing.

G
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The systern further corprises a light module having a module housing and a light module
interface supported by the module housing, wherein the hight module interface 15 configured to
couple the light module to an outlet of a water dispenser adapted to convnunicate water from a
water source to the skin or covering of the skin of the individual. The system further comprises a
cable connecting the composition dispenser to the light module. The system further comprises a
water conduit configured to pass the water from the water dispenser through the module housing
to dispense the water. The system {urther comprises a hight source supported by the module
housing and powered by the power source via the power cable so as to emit light in accordance
with a predetermined field of view, wherein the hight source 13 configured to emit the hight ata
sufficient intensity and wavelength s0 as to cause the fluorescent agent disposed about the skin
or the covering of the skin of the indivadual to fluoresce at a wavelength in the visible spectram.
The field of view defines, at least 1n part, an imspection space located between a wash basin and
the outlet of the water dispenser in which the portion of the skin or the covering of the skin of the
mdividual can be positioned to detect the presence or absence of fluorescing fluorescent agent
during the decontanmination event.

In accordance with an additional aspect of the technology, a system is provided for
facilitating effective decontamination of a portion of at least one of skin or a covering of the skin
of an individual as part of a decontamination event. The system comprises a composition
dispenser having a dispenser housing, the composition dispenser configured to dispense a
composition from a chamber supported in the dispenser housing, the composition comprising a
skin cleansing agent and a fluorescent agent capable of fluorescing when exposed to light, the
composition dispenser further comprising a power source supported by the dispenser housing.
The system further comprises a water dispenser having a water dispenser housing, and being
adapted to communicate water from a water source to the skin or covering of the skin of the
mdividual through an outlet, the water dispenser further comprising a light source supported by
the water dispenser housing and powered by the power source of the composition dispenser 50 as
to emut hight i1 accordance with a predetermined field of view. The systern further comprises a
cable connecting the water dispenser to the composition dispenser. The light source 1s configured
to emut the hight at a sufficient intensity and wavelength so as to cause the fluorescent agent
disposed about the skin or the covering of the skin of the individual to fluoresce at a wavelength

10
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in the visible spectrum. The field of view defines, at least in part, an mspection space located
between a wash basin and the outlet of the water dispenser in which the portion of the skin or the
covering of the skin of the individual can be positioned to detect the presence or absence of
fluorescing fluorescent agent during the decontamination event.

In accordance with another aspect of the technology, a method for facilitating effective
decontamination of a portion of at least one of skin or a covering of the skin of an individual as
part of a decontamination event. The method comprises activating a composition dispenser {0
dispense a composition onto the portion of the skin or the covering of the skin of the individual
to be decontamuinated, the composition comprising a skin cleansing agent and a fluorescent agent
capable of fluorescing when exposed to hight. The method further comprises activating a hight
source, i response to the composition dispenser being activated, the light source being
supported 0 a hight modude located remote to the composition dispenser to emut hight onto the
portion of the skin or the covering of the skin of the individual i connection with the
decontamination event, wherein the light causes any traces of the fluorescent agent to fluoresce
at a wavelength in the visible spectrum, wherein the light 15 emitted in an inspection space
iocated between an outlet of a water dispenser and a wash basin. The method further comprises
applying the composition to the portion of the skin or the covering of the skin of the individual to
be decontaminated. With the portion of the skin or the covering of the skin of the individual
exposed to the light, the method further comprises visually inspecting the portion of the skin or
the covering of the skin of the individual to ensure the fluorescent agent has covered the portion
of the skin of the covering of the skin of the individual The method further comprises carrying
out a decontamination procedure. The method further comprises applying water to the portion of

the skin or covering of the skin of the individual to remove the composition.

BRIEF DESCRIPTION OF THE BRAWINGS

The present technology will become more fully apparent from the following description
and appended claims, taken 1n conjunction with the accompanying drawings. Understanding that
these drawings merely depict exemplary aspects of the present technology they are, therefore,
not to be considered hinuting of its scope. It will be readily appreciated that the components of
the present technology, as generally described and lustrated in the figures herein, could be
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arranged and designed 10 a wide variety of different configurations. Nonetheless, the technology
will be described and explamed with additional specificity and detai] through the use of the
accompanying drawings in which:

FIGS. 1A-G are block diagrams of water dispensers and systems with a tumer program
for facilitating assessing the effectiveness of a decontamunation event to decontanunate a portion
of at least one of skin or a covering of the skin of an mdividual in accordance with aspects of the
technology,

FIGS. ZA-T are block diagrams of water dispensers and systems with a hight source for
facihitating assessing the effectiveness of a decontammation event to decontammate a portion of
at least one of skin or a covening of the skin of an individual in accordance with aspects of the
technology,

FIGS. 3A-H are block diagrams of dispensing apparatuses and systems with a housing for
facilitating assessing the effectiveness of a decontamination event to decontaminate a portion of
skin or a covering of the skin of an individual in accordance with aspects of the technology;

FI1G. 4 15 a block diagram of a computer network in accordance with one aspect of the
technology;

FIGS. 53-8 are flow charts illustrating certain aspects of the technology;

FIGS. 9A-F are block diagrams of dispensing apparatuses and systems with a housing for
factlitating the effectiveness of a decontamination event to decontaminate a portion of skinora
covering of the skin of an individual in accordance with aspects of the technology; and

FIG. 10 1s a flow chart illustrating certain aspects of the technology.

DETAILED DESCRIPTION OF EXEMPLARY ASPECTS OF THE TECHNOLOGY

The following detailed description of exemplary aspects of the technology makes
reference to the accompanying drawings, which form a part hereof and 1 which are shown, by
way of itlustration, exemplary aspects in which the technology may be practiced. While these
exemplary aspects are described n sufficient detail to enable those skilled in the art to practice
the technology, it should be understood that other aspects ray be realized and that various
changes to the technology may be made without departing from the spirit and scope of the
present technology. Thus, the following more detailed description of the aspects of the present
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technology s not mitended to linut the scope of the technology, as claimed, but 1s presented for
purposes of iHlustration only and not linutation to describe the features and characteristics of the
present technology, to set forth the best mode of operation of the technology, and to sufficiently
enable one skilled in the art to practice the technology. Accordingly, the scope of the present
technology s to be defined solely by the appended claims. The following detailed description
and exemplary aspects of the technology will be best understood by reference to the
accompanying drawings, wherein the elements and features of the technology are designated by
numerals throughout.

As used herein, “adjacent” refers to the proximity of two structures or elements.
Particularly, elements that are identified as being “adjacent” may be either abutting or connected.
Such elements may also be near or ¢lose to each other without necessarily contacting each other.
The exact degree of proximity may in some cases depend on the specific context. In addition,
adjacent can refer to two like elements that are near or close to one another, with some other type
of device or object disposed between them.

As used herein, the term “decontamination event” refers to all steps or procedures
associated with decontaminating a portion of the skin or a covering of the skin of an mdividual,
to all steps or procedures associated with assessing or facilitating the assessment of the
effectiveness of a decontamination procedure, and to all steps or procedures associated with
repeated decontamination procedures and subsequent assessment of the effectiveness of such
repeated procedures as often as necessary.

As used herein, the term “decontamination procedure” refers to an actual washing
procedure or protocol, such as the steps or procedures associated with applying and scrubbing a
composttion to a portion of the skin or a covering of the skin of an mdividual as well as rinsing
the portion of the skin or the covering of the skin of the individual with water to remove the
COMPOSHION,

As used herewn, “skin” or “portion of skin” refers to a portion of skin of an ndividual that
is to be subjected to a decontamunation event/procedure, such as or including the hands of the

mdividual
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As used heren, “covering” or “covering of skin” refers to a covering over a portion of
skin of an mdividual such as a glove. Decontanunation events and procedures referred to herein
can apply to etther the skin or the covering of the skin of an individual.

An mitial overview of the inventive concepts are provided below and then specific.
examples are described in further detad later. This titial summary 15 imtended 1o aid readers in
understanding the examples more quickly, but 15 not intended to identify key features or essential
features of the examples, nor 1s it intended to himit the scope of the claimed subject matter.

The present technology describes systems, devices, and methods for improved
decontamination. Previous decontanunation practices, including those related to hand washing,
fall short of the acceptable removal of biclogical or chemical hazards. Several publications have
described the use of soap or other disinfectant solutions that can change color or physical
property as a function of time after 1t has been dispensed onto the hands. See, for example, U.S.
Pat. No. 7,053,029, U.S. Patent Publication Nos. 2006/0264346, 2005/0233919, 2005/0233918,
2005/0090414. Other publications (U8, Pat. Nos. 5,900,067 and 6,524,390 and U S Patent
Publication No. 2012/0214879) introduce a flucrescent agent into the soap solution and examine
the hands after rinsing to see whether any flucrescence is left behind to assure the hands no
longer have scap left over. These methods, however, suffer from a soap-application bias and
mefficiencies in the washing process. When the person that applies the soap to the hands and
proceeds to wash his or her hands, the person may not evenly distribute soap across the hands or
to all areas of the hands that may have a biological or chemical hazard present. Indeed, the
places where biological or chemical hazards may persist on the hands of a person may be the
hardest places to deliver the soap. In other words, the same method that a person uses to remove
the soap 1s likely used to apply the soap, both of which result in inadequate coverage about the
hands of the person. A method that begins with hands that are open with the fingers and thumb
spread apart and covered with a higuid having a marking agent {e.g., a fluorescing compound)
miniroizes the soap-application bias.

Tn addition, the action of washing a portion of skin or a covering of the skin and then
placing the skin or covering under a remote Light source intended to cause residual lununescent
compounds on the hands to luminesce becores cumbersome and time consuming which can
result 10 users skipping important washing procedures or failing to observe the presence of
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residual lunminescence. Light sources with a field of view that s directed at the area used for
washing, however, create an environment where the user can observe the presence of residual
fuminescence in real-time during a decontamination event or procedure. It 1s believed that this
feature saves time and helps produce an increased level of decontarnination on the part of the
user, as well as serving to educate persons on the steps and actions needed to effectuate proper
and effective decontamination during a decontanunation event. Moreover, with the hight source
associated directly with the location of the washing event, methods and timing constructs can be
employed to tram mdividuals to continue the washing event until all (or an acceptable level) of
the luminescence 15 removed from the hands without having to stop the washing event, move to a
hight source, and begin a new washing event if residual luminescence 18 not removed to an
acceptable level.

It 1s intended that the present technology be operable with different types of water
dispensers inchuding functional attachments or components and compositions with the end result
of improved systems, apparatuses, devices, and methods for decontamination. Bearing that in
mind, aspects of the technology can be broadly described as systems and methods for

decontaminating a portion of the skin or a covering of the skin of an individual.

Water Dispenser with a Timer Program

In one example, during a decontamination event an individual may wash their hands
using a composition that has a cleansing agent, such as soap, and a fluorescent agent. The
fluorescent agent 1s designed to fluoresce under light that has a sufficient intensity and that 15
enmitted at a specific wavelength or withun a range of wavelengths. Using a composition with a
fluorescent agent assists the individual in knowing where the composition with the cleansing
agent has been applied to the skin of the mdividual. This provides the individual with visual
feedback that all of the desired areas of skin have been covered with the cleansing agent. Then
after a rinsing procedure has been accomplished, the fluorescent agent assists the individual with
visual feedback to determine whether all of the composition has been rinsed off the skin of the
individual. The water dispenser can melude a housing that supports components of the present
technology. The housing can support the light source and timer. The timer can include timer
programs to control activation of the dispensing of water from the water dispenser and to control

1
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the enussion of light from the light source. The timer programs can have a sequence of
predetermined periods of time to dispense the water and erott the light sumultaneously or
separately. The water dispenser can have one or more touchless sensors 1o trigger a given timer
program. Different tumer prograros can be triggered via different touchless sensors or the same
touchless sensor can be used to trigger different timer programs using different movements from
the individual. An image capturing system can also be supported by the water dispenser and can

be used to 1dentify the individual as well as record the decontanunation event.

Waier Dispenser with o Lioht Souwrce and an Avent Dispensing System

In one example, during a decontamination event an individual may wash their hands
using a composttion that has a ¢leansing agent, such as soap, and a fluorescent agent. The
fluorescent agent 1s designed to fluoresce under light that has a sufficient mtensity and that 15
emitted at a specific wavelength or within a wavelength range. Using a compostiion with a
fluorescent agent assists the individual in knowing where the composition with the cleansing
agent has been applied to the skin of the individual. This provides the individual with visual
feedback that all of the desired areas of skin have been covered with the cleansing agent. Then
after a rinsing procedure has been accomplished, the flucrescent agent assists the individual with
visual feedback to determine whether all of the composition has been rinsed off the skin of the
ndividual. The water dispenser can include a housing that supports components of the present
technology. The housing can support the hight source and an agent dispensing system. The agent
dispensing system can dispense the composition from a remote composition chamber. A conduit
m fluid connection or communication with the remote composition chamber can be formed
through the water dispenser to facilitate delivery of the composition to the water dispenser to be
dispensed through a water outlet in the water dispenser. The water dispenser can have one or
more touchless sensors to trigger the dispensing of the water, the dispensing of the composition,
and/or the enussion of the light An image capturing system can also be supported by the water

dispenser and can be used to identify the individual as well as record the decontamination event.

Water Dispenser Reiro fitted with g Dispensine Apparaius
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In one example, during a decontarnination event an individual may wash thewr hands
using a composition that has a cleansing agent, such as soap, and a fluorescent agent. The
fluorescent agent 18 designed to fluoresce under light that has a sutficient intensity and that 18
ernttted at a specitic wavelength or within a wavelength range. Using a composition with a
fluorescent agent assists the individual 1 knowing where the composition with the cleansing
agent has been apphied to the skin of the mdividual. This provides the individual with visual
feedback that all of the desired areas of skin have been covered with the cleansing agent. Then
after a rinsing procedure has been accomplished, the fluorescent agent assists the mndividual with
visual feedback to deternine whether all of the composition has been rinsed off the skin of the
mdividual. An existing water dispenser can be retrofitted with a dispensing apparatus that
supports components of the present technology. Water from the water dispenser can pass through
a conduit in the dispensing apparatus and through a water outlet in the dispensing apparatus. The
dispensing apparatus can support the light source and an agent dispensing system. The agent
dispensing system can dispense the composition from a remote composition chamber. A conduit
in fhad connection or communication with the remote composition chantber can be formed
through the dispensing apparatus to facilitate delivery of the composition to the dispensing
system to be dispensed through a water outlet in the dispensing apparatus. The dispensing
apparatus can have one or more touchless sensors to trigger the dispensing of the water, the
dispensing of the compostiton, and/or the emission of the light. An 1mage capturing system can
also be supported by the dispensing apparatus and can be used to identify the individual as well

as record the decontamination event.

Composition Dispenser with g Remote Livhy Modile

In one example, during a decontamination event an individual may wash their hands
using a composition that has a cleansing agent, such as soap, and a fluorescent agent. The
fluorescent agent 18 designed to fluoresce under light that has a sutficient intensity and that 18
ernttted at a specitic wavelength or within a wavelength range. Using a composition with a
fluorescent agent assists the individual 1 knowing where the composition with the cleansing
agent has been applied to the skin of the individual. This provides the individual with visual
feedback that all of the desired areas of skin have been covered with the cleansing agent. Then

1
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after a rinsing procedure has been accomplished, the fluorescent agent assists the individual with
visual feedback to determine whether all of the composition has been rinsed off the skin of the
individual. A composition dispenser can be emploved to dispense the composition. The
composition dispenser may have a power source to power components of the composition
dispenser as well as components of a light module. The light module may be located remote to
the composition dispenser and connected to the composition dispenser via a cable. The cable
may be comprised of a plurabity of cables or wires that can be employed to provide electrical
power and data connection for the components of the hight module. The light module may have a
housing that supports the components of the light module mcluding 8 hight source. The hight
source may emit light with a field of view that defines an mspection area that 18 between an
outlet of a water dispenser and a wash basin. The hght module may be retrofitied onto an
existing water dispenser. For example, the light module may be fitted onto the base or the cutlet
of the water dispenser or any other structure of the water dispenser. The light module may also
be mounted to another structure such as a wash basin, a backsplash, a counter top, a wall, etc.
The light module may also be free standing and not mounted or attached to another structure,

Alternatively, the light module may be purpose built into a water dispenser.

With reference now to the drawings, and with specific reference to FIGS. 1A-G, in
accordance with one example, the present disclosure sets forth a water dispenser 102 operable to
facilitate effective decontamination of a portion of at least one of skin or a covering of the skin of
an individual during a decontamination event, including assessing or facilitating assessing the
effectiveness of a decontamination procedure as part of the decontamination event. Indeed, the
water dispenser 102 can be constructed or manufactured for purposes of assessing the
effectiveness of a decontamination event to decontaminate a portion of at least one of skinor a
covering of the skin of an individual. The water dispenser 102 can be adapted to communicate
water from a water source 1 1o at least one of the skin or the covering of the skin of the
mdividual. For example, the water dispenser 102 can be referred to as a faucet. The water source
1 can comprise a water supply hine 3 1in comuounication with a pressurized water main (not

shown} from a water utility company or a well or other type of water source.
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The water dispenser 102 can comprise a housing 106 and a water outlet 103, The housing
106 can be composed of a material that 1s suitable for dispensing water such metal, a metal alloy,
a composite material, a plastic, etc., and for supporting the various components of the water
dispenser 102, The housing 106 can be formed and shaped and configured to include and support
components of the present technology. The housing 106 may be described as comprising the
structure {e.g., inner and outer shells, base, or other structures) of the water dispenser 102, In
addition, the housing 106 of the water dispenser 102 can support the various tubes or conduts
that are part of the water dispenser 102, and that are in place to facilitate the dispensing of water.
The housing 106 can further support any handles or other components. The water dispenser 102
may comprise a mounting component {mounting structure, fasteners, ete. } configured to facilitate
the mounting of the water dispenser 102 to another structure. For example, the water dispenser
102 may be mounted to a horizontal surface such as a counter top, a wall, or 1t may be mounted
to a wash basin using the mounting components. In one aspect, the housing 106 can comprise
first and second shell portions that {it together and that are separable, at least partially (e.g., via a
hinge), from one another to facilitate access to an interior of the housing 106 and the various
components, objects, devices, systems, etc. supported therein.

The water dispenser 102 can include a valve supported by the housing 106 that 18
designed to operate to open and close the water. For example, when the valve is open the water
from the water source 1 can exit an opening of the water outlet 103 in the water dispenser 102
due to pressure from the water source 1. In one example, the valve can be manually opened by a
lever, handle, foot peddle, etc. The valve can be fit into the water dispenser 102 such that the
valve is integrated into the water dispenser 102, namely supported by the housing 106. The valve
can be attached or coupled to the housing 106 using fasteners or other fittings. The water
dispenser 102 can be connected to two water sources such as a hot water source and cold water
source. The water dispenser 102 can imclude a valve tor each water source. A manifold in the
water dispenser 102 can mix hot and cold water to be dispensed simultaneously through the
water outlet 103 in the water dispenser 102

In one example, the housing 106 can inchude an actuator 104 supported by the housing
106. The valve can be operated by the actuator 104 such that the actuator 104 can open and close
the valve. The water dispenser 102 may include one actuator for each valve in the water
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dispenser 102 such as one actuator for hot water and one actuator for cold water. The actuator
104 can be a solenoid or other type of actuator or actuating mecharnism. The actuator 104 can be
controlled by elecirical signals and may draw power from a power source 114 supported by the
housmg 106 where the actuator 104 1s electrically connected to the power source 114, The
electrical signals can be sent to the actuator 104 by a timer 112 supported by the housing 112
The timer 112 can control the pertod of time that the actuator 104 opens the valve to release
water.

The tirner 112 can include electrical components such as a memory 123 and processor
125, or m another example the water dispenser 102 can further comprise a memory 123 and
processor 125 in communication with the timer 112, The memory 123 and processor 125 can be
used to store and process or execute one or more software or firmware programs related to or to
facilitate a decontamination event. With the example of the timer 112 comprising the processor
125 and a non-transitory computer readable storage medium to store data, such as one or more
software program, the timer 112 can store and execute one or more timer programs. The timer
112 can be enclosed in a water proof or water resistant enclosure 115 supported within the
housing 106 of the water dispenser 102, In addition, electrical connections entening and exiting
the timer 112 (such as those electrically connecting with the various sensors (touch or touchless),
the manually actuated inputs, the light source(s), the agent dispensing system, and any other
electronic components in the water dispenser 102 described herein) may be msulated wires
where the entry and exit points of the enclosure for the housing may prevent water from entering
the enclosure through use of materials such as rubber gaskets, plastics, glue, silicon, ete.

In one example, the water dispenser 102 can include one or more light sources, such as
light source 108, that are supported by the housing 106, and that can be powered and electrically
coupled to the power source 114. Using the light source 108 as an example, the light source 108
may be mounted to structures or structural components built or molded into the housing 106 In
one aspect, the housing 106 may have a transparent region such as a window 109 built into the
housmg 106 such that the light source 108 can enut hight through the transparent region. In
another aspect, the housing 106 may have an openung for the light source 108 to emat hight
through. In still another aspect, the hight source 108 may be removable or replaceable from the
housing 106 or may be permanently coupled or mounted to the housing 106, The Light source
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108 may be positioned such that hight enutied from the light source 108 source s emitted 1o
accordance with a predeternuined field of view, meanmng that the Light 1s emitted within g
predetermined spatial distribution space or area. The field of view may define an inspection
space in which the portion of the skin or covering of the skin of the individual can be positioned
such that the hight enutted from the light source 108 15 mncident upon or wapinges upon the
surface of the skin or covering of the skin of the individual. For example, the field of view may
define a space between the water outlet 103 and a wash basin associated with the water dispenser
102. The field of view may also overlap an area of space i which water 1s dispensed from the
water outlet 103 of the water dispenser 102,

In another example, the light source 108 can be mounted near the water outlet 103 of the
water dispenser 102 and oriented such that water dispensed from the water outlet 103 1
dispensed adjacent to or within the field of view of the light from the Light source 108, which
light can be emitted i accordance with a generally downward and cutward distribution. This
may be described as directing light emissions downward in the direction of the water discharge.
However, it i1s contemplated that the light source 108 can be supported and positioned about or
on the housing 106 of the water dispenser 102 or about or on any other structure in close
proximity to the water dispenser 102 so as to enut light 1n any direction and i accordance with
any field of view that 1s proximate the water dispenser 102 and that can be activated by an
individual during a decontamination event.

The light source 108 can be any type of light enutting device such as an incandescent
light bulb, a light enutting diode (LED), or other light source. The light source 108 may employ
the use of fiber optic technology. A fiber optic cable may be placed internally within the housing
106 and/or the water dispenser 102 and directed to an originating light source either m the
housing 106 or some other location as suits a particular purpose. The light source 108 may
include more than one light source or more than ove type of light source 108

The light source 108 may enut hight with a wavelength and intensity that causes a
fluorescent agent to fluoresce or illuminate. In one example the hight source 108 can be caused
to emit light with a wavelength and intensity that causes a fluorescent agent to fluoresce or
illununate m a spectrum visible to the buman eve. Depending upon the type of fluorescent agent,
the light source 108 can be configured to enut light in one or more of several wavelengths or
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ranges of wavelengths to cause the fluorescent agent to fluoresce or luminate. The fluorescent
agent may also have properties that are cleansing to the skin or covering of the skin of an
individual. Thus the fluorescent agent may be described as skin cleansing fluorescent agent. In
one example, the hight source 108 may be configured to emt an ultra violet (UV) hght. The UV
fight may have a wavelength of about 150-400 nanometers {(nms). The UV light may be
uitraviolet A (UVA), ultraviclet B (UVB), ultravioiet C (UVC), or a combmation thereof, UVA
may be light that has a wavelength of about 400-315 nms. UVB may be light thathas a
wavelength of about 312-280 nms. UV may be light that has a wavelength of about 230-100
nmws. In another example, the light source 108 can be configured to emut light that has a
wavelength in the visible spectrum of about 400-700 nms. In still another example, the hight
source 108 can be configured to emit light that has a wavelength in the mfrared spectrum of
about 700 o to 1 nullimeter. In one example, the light source 108 can be configured to enut
light that provides a germicidal effect when imcident upon the skin or a covering of the skin of
the individual. The light source 108 may emit hight in more than one of the described spectrums
of light.

The fluorescent agent may be described as a fluorescent dye that illuminates when
dhuminated by light from a specific spectrum or light from a range of wavelengths. For example,
the fluorescent agent can be compounds containing fluorophores, fluorescein, xanthene dyes,
rhodamine dyes, stilbene dyes, functionalized polycyclic aromatic hydrocarbon dyes mcluding
lissamine flavine FF, pyranine, and/or amino G acid, tnaryimethane dyes, methyi violet dyes,
fuchsine dyes, phenol dyes, malachite green dyes, victoria blue dyes, diaryimethane dyes, and
fluorescent frutt extracts including extracts from Viburnum trilobum, Ribes, and Ribes alpine.
The fluorescent agent can be a combinations of the described compounds.

The fluorescent agent may be mixed or combined with a cleansing agent to form a
composition. The composition roay be dispensed via a composition dispenser or an agent
dispenser. The composttion dispenser may be a separate apparatus or device from the water
dispenser 102, The composition dispenser may be located physically proximate to the water
dispenser 102 and mtended to be used by the individual in conjunction with the water dispenser
102 during a decontanunation event. In one aspect, the compostiion of the fluorescent agent and
the cleansing agent may be premixed and added to a chamber of the composition dispenser. In
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another aspect, the fluorescent agent may be housed or contained in a first chamber of the
composition dispenser separate from a second chamber housing or containing the cleansing
agent, wherein the fluorescent agent and the cleansing agent may be brought together and mixed
{such as active mixing via a mixang mechanism or system within a mixing chamber or via
passive mixing as both agents are dispensed). The composition can then be apphied to the skin or
covering of the skin of the mdividual as part of a decontamination procedure, such as to wash the
mdividaal’s hands. When the composition, with its mixture of the fluorescent agent and the
cleansing agent, 15 applied to the sk or the covering of the skin of the individual, the
fluorescent agent can then be indicative of the spread or presence or location of the cleansing
agent as applied to and about the skin or covering of the skin of the individual upon iHominating
the fluorescent agent with the hight from the light source 108 to cause the fhuorescent agent to
fluoreace. For example, if the fluorescent agent and the composition are properly mixed mto the
composition, then if the fluorescent agent is detected upon the skin of the individual the
mdividual can be assured that the cleansing agent is also located on the same portions of the skin,
and the individual can continue with the washing procedure, which includes at least some of the
steps of wetting the skin or covering of the skin, applying the composition, washing or
scrubbing, and rinsing to remove the composition.

The cleansing agent can be hiquid soap, powdered soap, antibacterial soap, and
antimicrobial soap. The cleansing agent can also be chlorhexidine gluconate (clear/pink
solution}; todine based preparations (brown); and aqueous alcoholic solutions {clear). The
cleansing agent can also be a combination of the compounds described herein. In one example,
the cleansing agent is a waterless sanitizing compound such as an alcohol based compound.

In one aspect of the technology, the height of the water outlet 103 can be placed so as to
mintmize inadvertent exposure of light to the eves of the person. In this manner, visual
inspection of the skin 1s optimized. The individual performung the decontanunation event views
the skin from a position above the hght source 108 to optinuze decontamination and removal of
any restdual fluorescent agent. While reference is made herein to removal of the fluorescent
agent from the skin of the mmdividual, 1 s 1mportant to note that the fluorescent agent present in

the coraposition s intended to act as a surrogate measure of removal of other contaminants that
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may be present on the skin of the individual by removal of the cleansing agent of the
COMPOSHION,

In one example, the light source 108 can be controlled by the timer 112, For example, the
timer 112 may be electrically connected to the light source 108 such that timer 112 can activate
the light source 108 to enmut light in the field of view. The timer 112 may be capable controlling
the hight source 108 to emnt light from different wavelengths at different times. For example, the
fight source 108 may comprise two different types of hight emutting devices that emit light i
different ranges of wavelengths of hight and the timer 112 can selectively turn on one or both of
the hight emitting devices for any duration of time. In one example, a different amount of power
apphed to the hight source 108 may change the wavelength and/or intensity of hight that 13
emitted by the hight source and the amount of power applied to the light source 108 may be
controlled by the timer 112,

The timer 112 may be capable of activating the actuator 104 and activating the light
source 108 according to one or more timer programs. The timer program may be a sequence of
tume periods in which the actuator 104 1s activated to dispense water and the light source 108 13
activate to emit light, and where the timer program operates to coordinate these throughout and
to define the sequences and parameters of the decontamination event. The hght may be emitted
simultaneous to the water being dispensed, etther for at least some overlapping duration of time
or for the complete duration of time, or the light may be enutted and the water may be dispensed
during different time periods. The timer program can coordinate the activation of the water and
the light, meaning that the water and the light are turned on during a decontanmination event at
select and specific times, either in isolation {1.e., separate from one another) or simultaneous with
one another for at least some duration of time, to facilitate the decontamination event, including
facilitating the assessment of the effectiveness of the decontanunation event. For example, a furst
timer program may actuate water for a first predetermined period of tume. This first
predetermined period of time allows an individual to wet or rinse the portion of the skin or the
covering of the skin of the individual to be decontanunated, such as the hands of the individual,
as part of the decontamination procedure, after which the composition can be dispensed and
apphed to the portion of the skin or the covering of the skin of the individual 1o be
decontaminated, also as part of the decontamination procedure. After the first predetermined
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period of time the light may be activated to erott the light onto the portion of the skin or covermg
of skin of the mdividual to be decontaminated for a second predetermined perod of time. This
second predetermined period of time allows the individual to lather the composition, scrub and
work the coraposition about the portion of the skin or the covering of the skin of the mdividual to
be decontaminated, also as part of the decontamnation procedure. The light will cause the
fluorescent agent in the composttion to fluoresce, thus visually demonstrating to the mndividual
the areas of the skin that have been covered with the composition including the cleansing agent.
Particularly, the individual may use the second predetermined period of time to ensure that the
compostiion has completely covered the portion of the skin or covering of the skin to be
decontaminated. The first timer program may then activate both the water and the light
simultaneousiy for a third predetermined period of time. This third predetermined period of time
may be used by the individual to remove, or 1o other words to wash or rinse off, the composition
from the portion of the skin or covering of the skin of the individual to be decontaminated, again,
also as part of the decontamination event. Alternatively, the first timer program may then
activate the water only for a portion of the third period of time, and the light subseqguent to that
for a portion of the third period of time. If any residual flucrescent agent remains (by being
detected due to its fluorescence}, then the hight and water can be again activated for a fourth and
fifth period of time, respectively.

Each of the first, second or third predetermuined periods of time may be for any length of
time. For example, the second predetermined period of time may be 30 seconds thus allowing the
mndividual to scrub their hands for 30 seconds with the composition that includes the cleansing
agent. In addition, the third period of time may be for 30 seconds to encourage the individual to
adequately rinse and remove the composition from the skin or covering of the skin. Such time
periods can be beneficial or advantageous for a variety of reasons, including the training of
different individuals on proper washing or decontamination techniques known to optirnize the
effectiveness of a decontamination procedure.

A sensor associated with the water dispenser 102 may be employed to detect if any
residual Hluorescent agent 1s still on the skin or covering of the skin of the individual following
the rinsing and removal of the composition during the third predetermined period of fime as will

be described 1o greater detaid below,
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Other timer programs different from the one described above can be made available via
the water dispenser 102, and as such, the first timer program described above 15 not intended to
be hinuted 10 any way. Indeed, the timer 112 may be capable of executing more than one timer
program, each configured to coordinate the activation of the water and the light i accordance
with predetermined tume periods {as well as to strategically deactivate these for a duration of
time if desired) that are different from other timer programs. For example, a second timer
program may be configured to activate the actuator 104 to dispense the water without
sumgltaneously activating the hght source 108, A third timer program may be configured to
activate the hight source 108 without simulianecusly activating the actuator 104 to dispense
water. Many other timer programs may be emploved to alternatingly or sumultaneously activate
the light and the water for any predetermined periods of time and for any number of time
periods, as well as to deactivate etther of these for a period of time during a decontamination
event {e.g., to preserve water while the individual is scrubbing).

The timer 112 with the timer programs may be user adjustable. For example, a user may
access the timer 112 via a data connection 111 supported in the housing 106, The data
connection 111 may be a umiversal serial bus (USB) port, a senial port, or other type of wired
connection. The data connection 111 may be a wireless connection that employs transmitting and
receiving hardware for radio communications as wells as protocols such as WiFi, Bluetooth,
Near-Field Communications, Zighee, etc used for computer networking. In one example, the data
connection 111 can comprise a card reader slot such as Secure Digital (SD), micro SD or other
type of memory card slot. The data connection 111 may have a combination of the connections
and ports described herein and may be both wired and wireless. Physical openings of the data
connection 111 in the housing 106 may be protected from water intruding indo the data
connection 111, For example, a USB port may be covered with a material such as rubber than
provides a tight seal thus preventing water from the water dispenser 102 from intruding into the
data connection 111. A user may access the data connection 111 to adjust, create, modity, delete,
add, or otherwise operate upon the timer programs of the timer 112 For example, the length of
time of the predetermined periods of time for the timer programs can be lengthened or shortened,
Predetermined periods of time for a timer program can be added to activate the light, the water,
or both. How timer programs are activated can also be user adjustable via the data connection

26



16

b
]

gd
Py

Lo

(V43

WO 2022/011188 PCT/US2021/040961

111, The data connection 111 may also be used to change an intensity of light or a wavelength of
light emitted by the hight source 108, or to activate/deactivate different light sources, if available.
In essence, the data connection 111 can be accessed to alter, customuze, or otherwise configure
the electronic systems of the water dispenser 102, including, but not limited to, the timer 112 and
the timer programs to meet a particular application, the light source(s), the water and
composition dispensing systems, and others to facilitate a particular decontamunation procedure.
For example, the timer and timer program({s) used in a residential setting for private use orin a
commercial setting for public use will be different than the timer program{s} used in a hospital
setting to factitate a specific and strict decontamination procedure 1 preparation for a surgical
or other procedure, and the data connection 111 can be accessed to facilitate this. The data
conneaction 111 can further be accessed to transmait, receive, downioad or otherwise transfer data
from the water dispenser to a computer or a computer network. Customization of a timer
program may be performed by an individual user or by an organization associated with the timer
program. For example, a hospital may own products that employ the technology described herein
that use timer programs. The hospital as an organization may customize the timer programs and
may not provide access to the personnel using the timer programs. Thus, the personnel using the
timer programs may not be able to alter the timer programs and the hospital may thus ensure that
the personnel are using the timer programs customized or selected by the hospital in accordance
with established procedures or protocols.

In one example, the timer programs can be activated via a first sensor 110, The first
sensor 110 can be supported by, housed by or otherwise coupled to the housing 106. The first
sensor 110 may be powered by the power source 114. The first sensor 110 may be electrically
connected to and in communication with the timer 112, The first sensor 110 may be referred to
as a touchless sensor and can detect the presence or absence of a portion of the individual. The
first sensor 110 or the second sensor 116 can be an optical sensor, an infrared sensor, a motion
sensor, a teroperature sensor, a light intensity sensor, an ultrasonic proxunity sensor, a LIDAR
sensor, an inductive proximity sensor, an eddy current proxamity sensor, a magnetic proximuty
sensor, or any other type of sensor than can detect a portion of a person. Alternatively, the first
sensor 110 or the second sensor 116 can be an electric eye which 1s made up of a light source and
an tensity detector. A hand or other body part of the user can interrupts the light beam

2
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associated with the electric eye thereby creating detection of a user and irutiating a fimer
program. An opening 1o the housing 106 can allow the first sensor 110 to detect motion or the
presence or absence of the mndividual. The first sensor 110 can be a replaceable component of the
water dispenser 102, The first sensor 110 may be attached or coupled to the housing 106 using
fasteners or other mounting systems.

In one example, the first sensor 110 is a multipurpose sensor that is capable of detecting
different movements of the imndividual and responding differently to the different movements n
conjunction with the timer 112, namely to activate different timer programs. For example, a first
movement detected by the first sensor 110 may activate the first tumer program, a second and
different type of movement detected may activate the second fimer program, a third and st
different type of movement detected may activate the third timer program, and so forth for as
many timer programs needed or deswred. The movements of the imdividual that can be detected
by the first sensor 110 may be varied and may be user adjustable via the data connection 111,
For example, movements can be added, modified, or deleted. To select and activate one of a
plurality of timer programs, example movements can mciude a swipe of a body part past the first
sensor 110, such as a hand of the individual moving through the field of view of the first sensor
110 a set number of times or within a range of speeds. The number of swipes 1n a given time
period may trigger different timer programs. The number of swipes that are performed in a given
ume period may be described as a swipe frequency. For example, one swipe in a 2 second period
may trigger a first timer program where two swipes in a 2 second period may trigger a second
timer program. A movement over the sensor may be described as a swipe or a wave. As an
alternative to a swipe or wave, a hand or body part may be placed over the sensor for a given
period of time that 1s longer than a swipe or wave. By covering the sensor for a period of time
ionger than a swipe or wave, a user may activate a different timer program than a swipe ora
wave. The period of time longer than a swipe or a wave may be 1 or 2 seconds. A display, such
as display 119, may output information regarding which timer program has been selected based
on a swipe frequency, a duration of covering the sensor, or other gesture as described below. By
combining a swipe frequency, a duration of covering the sensor, or other gesture with the output
on the display 119, a user may toggle through fimer program options fo select and mitiate a timer
program,
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Alternatively, different hand gestures/movements or gestures/movements of other body
parts may trigger different tuner programs. A gesture may include moving a body part such as a
hand 1n a predeternuned pattern such as a circle, swiping horizontal, swiping vertically, and
others. In one embodiment, gestures or movements are recorded by a camera or 1oaging system
such as an twage capturing system 118, A gesture may be a user holding up a specific number of
fingers. For example, the user may hold up one finger and the image capturing system 118
captures an image of the hand holding up one finger, the wmage 1s analyzed, and a timer program
corresponding to the image of a hand holding up one finger 13 imtiated. A hand holding ap two
fingers or one finger and a thumb may correspond to a different timer program. Any nomber of
hand gestures or finger signaling may be employed to correspond to unique timer programs as
will be recognmized by those skilled 1n the art, and thus those specifically deseribed heren are not
mitended to be hmiting in any way.

Ag alternative, or in addition to the first sensor 110 and the second sensor 116, a device
152 associated with a user may be used to identify a user or person and trigger a timer progrant.
For example, the device 152may be a bracelet or other object employed by a user that interacts
with the first sensor 110 to trigger the timer program. The bracelet may include a ferromagnetic
material that interacts with the first sensor 110 when in proximity to the first sensor 110. The
device 152 or other object may also include external information or indicia, such as a picture of
the user, the name of the user, an emplovee identification number, etc. Other devices may also be
emploved to interact with the first sensor 110 and trigger the timer program. The device 152 may
be a radio frequency identification (RFID} tag. The device 152 may be a mobile device, suchas a
smart phone {or smart watch or any other smart mobile device), that may also be employed to
identify a person and may trigger a timer program. The device 152 an be used for identification
purposed to identify the user associated with the device and can then be paired with any
information gathered during the decontamination procedure where the information s stored
associated with the user’s wdentity. The smart phone or other smart mobile device may
communicate using WiF1, Bluetooth, near field communication, RFID, cellular networks, or
other wireless protocols. A tumer program triggered by a device that 1s unigue 1o a user may

trigger a timer program that 15 customized or ungue to the user.
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In still other examples, the water dispenser 102 can comprise a number of roanually
activated timer programs, where an individual 1s able to select a timer program by manually
interfacing with one of a plurality of electronic inputs 117 on an mput panel 113 of the water
dispenser 102, wherein each of the electronic nputs 117 1s associated with the imer 112 and a
respective timer program. Indeed, the manually actuated electronic inputs 117 can be
electrical communication 121 with the timer 112 to facilitate activation of the associated timer
programs. For example, the water dispenser 102 can comprise a plurality of user selectable
electronic inputs 117 {(e.g., buttons 1-3} that are each associated with one of 3 plurality of

b
ll

different timer programs. The manually actuated electronic inputs 117 can comprise any type of
mput device or system, such as depressible buttons, selections on a touch screen, and any others
as will be recognized by those skilled in the art. The nput panel can include a display 119
capable of outputting mformation regarding the timer programs. For example, display 119 may
be a screen that displays numbers or text indicating which timer program has been selected. The
display 119 may be one or more lights that indicate which timer program has been selected. The
lights may have text, numbers or symbols printed next to the lights. The hights may be different
colors where each color indicates a different timer program. The display 119 may also be used to
mterface with the individoal to adjust or modify the timer programs.

In one example, the housing 106 may support a second sensor 116, The second sensor
116 may have all of the same features and capabilities as those described for the first sensor 110,
The second sensor 116 may be placed in the housing 106 in addition to the first sensor 110. The
first sensor 110 may have a field of view that 15 in a different orientation than a field of view of
the second sensor 116. For example, the field of view of the first sensor 110 may point in an
opposite direction of the field of view of the second sensor 116, In one example, both the first
sensor 110 and the second sensor 116 can each be employed by the timer 112 and the individual
to activate a different timer program. For exarople, the individual may perform a movement such
as a swipe in the field of view of the first sensor 110 to activate a first tumer program and then
perform a second roovement i the field of view of the second sensor 116 to activate a second
timer prograro. Thus each sensor can correspond to a different tirner program. It should be
appreciated that the housing 106 can support any nurber of sensors to be associated with or
correspond to any nurnber of tirners and associated timer programs. Signs or other directions can
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be mounted on or near the water dispenser 102 with indicia, such as written 1nstructions or figure
depictions, or some combination of these, which mstruct or teach or direct the user to know
which movements and which sensors will activate which timer programs. Alternatively, the first
sensor 110 can be configured to operate the water dispenser 102 10 a normal, untiroed manner,
with the second sensor 116 operating to activate the timer and one or more associated timer
pPrograms,

The power source 114 can be any number or type of power sources used to power the
various electronic componenis of the water dispenser 102, such as the light source 108, the
actuator 104, the timer 112, any sensors, such as first and second sensors 110 and 116 The
power source 114 can be a replaceable battery, a rechargeable battery, an indactively transferred
power source, an alternating current power source, or others, or a combination of these. The
power source 114 can be seif-contained m the housing such as a battery or could be connected to
an exterior power source such as a wall outlet to access alternating current. A battery can be
charged using a wired connection or can be charged wirelessly using inductive technology. The
power source 114 can have a notification system that notifies a user of a low battery. For
example, a red light supported in the housing may activate to notify a user that the batter 15 low
and should be recharged. The notification system may be part of an alert system 126
Alternatively, the power source 114 may notify the user of a low battery wirelessly via the data
connection 111 such that the notification may be received by an electronic device remote to the
water dispenser 102,

In one example, the power source 114 can comprise a power generator 122 and a battery
associated with the power generator 122, wherein the power generator 122 can be configured to
be capable of generating power and storing the power in the battery. The power generator 122
may comprise an impeller that when turned or rotated will generate electricity, such as to charge
the battery. For example, the impeller may be past of a turbine with blades that are turned by a
fluid such as water. To one exarople, the power generator 122 can be supported in the housing
106, Alternatively, the power generator 122 may be exterior or remote to the housing 106 of the
water dispenser 102, In each of these scenarios, the impeller of the power generator 122 moay be
supported or situated in line with and turned by the flow of the water from the water supply line
3 1o the water dispenser 102, For example, the water supply line 3 may be connected 1o the
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power generator 122 and water to be dispensed through the water outlet 103 can first be caused
to pass through the power generator 122 to act upon and turn the impeller. Thus whenever water
is dispensed by the water dispenser 102, the impeller of the power generator 122 1s turned or
rotated and electricity generated, which 1o one example, can be caused to be stored i the one or
more batteries to power the various electrical compounents of the water dispenser 102,

The water dispenser 102 can further inchude an image capturing system 118 supported by
the housing 106, The image captoring system 118 may mclude a camera or sther imaging device
such as a charge-coupled device {TCD), a complementary metal-oxide-semiconductor (CMOS},
or digital camera. The image capturing system 118 may have other electronic components such
as a processor, memory, storage device, wired or wireless components that enable network
access, etc. The image capturing system 118 may share components for operations with the timer
112 and the data connection 111, The image capturing system 118 may have removable storage
that stores images captured by the image capturing systemy 118, The image capturing system 118
may be removable or replaceable in the housing 106. The housing 106 may have an opening or a
transparent window for the image capturing system 118 to facilitate a field of view of the image
capturing system 118 The image capturing system 118 may, in some instances, comprise and
utilize a fens. The image capturing system 118 can be configured to capture images in the field of
view of the image capturing system 118, The images may be still pictures or video. The tmages
may be of a portion of the mndividual during a decontamination event. For example, the umage
capturing system |18 can record the hands of an individual while the hands are being
decontanunated. The mmage capturing systemn 118 may be controlled by the timer 112 such that
the image capturing system 118 may record images during a timer program. The image capturing
system 118 may be electrically connected to and 10 communication with the timer 112 and the
data connection 111, The image capturing system 118 may be powered by the power source 114
The wuage capturing system 118 can store the captured images in a rnemory associated with the
image capturing system 118, the data connection 111, or the timer 112, or a network database.
The unage from the image capturing system 118 can be accessed via the data connection 111
For example, an electronic device such as a computing system that 15 networked to the data

connection 111 can access the images. In one example, images captured by the umage capturing
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systern 118 are sent via the data connection 111 over a network 1o a database such as database
410 of FIG. 4.

The water dispenser 102 can further include an dentification system 127 supported
housmg 106 and associated with the memory 123 and processor 125 to identify the mndividual
inttiating the decontamination event. In one example, the image capturing systermn 118 1s
emploved by the identification system 127 and 1s capable of identifving an mdividual during or
prior to a decontamimation event that employs the water dispenser 102, For example, the image
capturing system 118 can capture an image of an identification tag worn or otherwise carried by
the individual, such as the device 152, where the identification tag possesses or facilitates access
to personal wdentification mndicia that 15 associated with the individual. The personal
identification indicia can be encoded 1in or made accessible via at least one of a barcode, a quick
response {QR) code, or text that 1s recognized via optical character recognition. A radio
frequency identification (RFID) tag can also be emploved to identity the individual This RFID
tag can be identified using components of the image capturing system 118 or the data connection
111. The device 152, such as a smart phone, can also be used to identify the individual in
conjunction with the identification system 127. For example, the device 152 can be a smart
phone in communication with the data connection 111 using wireless protocols. The device 152
may have an RFID tag. The image capturing system 118 may be in communication with or
operable with a computer system to identify the individual. For example, the personal
wdentification indicia captured by the image capturing system 118 can be sent to the computer
system via the data connection 111, The computer system can the perform steps to look up the
personal identification information associated with the personal identification indicia in a
database to identify or recognize the individual The database may include profile information
for a plurality of individuals that are associated with unique identifiers (e.g. the wlentification
tag). The wdentitication can then be sent back the image capturing system 118 such that any
images captured of the mdividual during a current decontarination event can be stored with
metadata associating the images with the individual’s 1dentity. Thus, the present technology can
be emploved by the mdividual or by others to demonstrate that the mdividual properly executed
a decontanunation procedure. For example, a surgeon prior to surgery may employ the present
technology to decontaminate the hands of the surgeon. During the decontamimation or scrubbing,
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images or video are captured of the surgeon’s hands. Subsequent to the surgery if there are
complications, such as infections, the surgeon can use the images to prove that the surgeon
properly decontaminated or scrubbed the hands of the surgeon prior to the surgery. Additionally,
the identification of the individual and the 1mages of the decontamination event can be used to
ensure that individuals comply with decontanmunation policies of an institution. The image
capturing system 118 can further be configured to capture and store, as part of an mdividual’s
personal profile, a plorality of decontamination events as captured over time. The histonical data
that 15 collected from each decontammation event can be used for a variety of purposes. For
example, such historical data can be vsed to customize a decontamination procedure that s
optimized specifically for that individaal. In another example, the historical data obtained froma
plurality of decontamination events for one mdividual can be compared to the historical data
obtained from a plurality of decontamination events of one or more other individuals.

The water dispenser 102 can further comprise, and the housing 106 can further support, a
fingerprint scanner 128. The fingerprint scanner 128 can receive fingerprint data from an
mdividual when a finger or digit of the individual is pressed against a sensor of the fingerprint
scanner 128. Fingerprint data for individuals can be stored in a database, such as database 410 of
FI(: 4 or another database, and used to identify the individual during or prior to a
decontamination event. The database may be stored locally in the components of the water
dispenser 102 or remotely. The identification made using the fingerprint data captured by the
fingerprint scanner 128 can be used to store images captured by the image capturing system 118
and associate these with the identification of the individual

In one example, the image capturing system 118 1s capable of capturing an 1mage and
analyzing the image to detect the presence of the fluorescent agent on the skin or covering of the
skin of the individual. For example, image recognition technology may be employved to detect
colors or wavelengths of hight that are emitted by the fluorescent agent while the light source 108
is emitting hight to 1lluminate the fluorescent agent to cause it to fluoresce. The images may be
analyzed by compounenis of the tmage capturing system 118 or the images may besenttoa
remaote computer system to detect the fluorescent agent with results being sent back to the image
capturing systern 118 or another component of the water dispenser 102, Thus the image
capturing system |18 may be a sensor that 15 capable of detecting the fluorescent agent. The
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detection of the presence of the Hluorescent agent may be communicated to the individual during
the decontamination procedure. This may be accomplished using the alert system 126 The
presence of the fluorescent agent on the portion of the skin or coverimg of the skin of the
mdividual may be indicative that a portion of the composition, and thus a portion of the
cleansing agent, remains on the skin of the individual, which can mmdicate that an adequate and
complete decontarmination of the skin or covering of the skin has not taken place, depending
upon the amount of trace fluorescent agent remaining and the predetermined acceptable
threshold level requared to effectuate a successful decontamination event. The mdividual may
use this information to repeat rinsing of the skin until no traces of the fluorescent agent are
detected, or at least untid an acceptable amount of trace fluorescent agent remains. Indeed, 1t
may 1ot be necessary to remove 100 percent of the fhuorescent agent {and thus the cleansing
agent) to achieve a satisfactory decontamnation event. In one example, images from the image
capturing system 118 may be analyzed to detect any amount and/or intensity of the flusrescent
agent that remains upon the skin or covering of the skin of the individual. If the intensity or
amount of the fluorescent agent detected is above a predeternuned level, then the user may be
notified.

For example, an emissions frequency of the cleansing agent may be known and used to
detect any fluorescent agent. In one example, an overall image intensity could be measured,
since regardless of the emission frequency, the intensity of the light being received by the image
capturing system |18 would increase substantially as more area being decontaminated is covered
with the fluorescent agent. In one example, the full color spectrum of the image can be
processed, and one or more specific frequencies, or one or more frequency ranges, can be used to
create a relative measurement, i1.e., before, middle, and after. Thus latter method would be more
precise, since it would be selective to the emission frequency of the cleansing agent. Another
method would be to impose a digital notch filter that inherently makes the image capturing
systern 118 selectively sensitive 1o the one or more specific frequencies, of one or more
frequency ranges.

Other optical sensors besides the froage capturing system 118 may be supported by the
housing and employed to detect the fluorescent agent on the skin or covering of the skin of the
individual, such as. For example, a hight intensity sensor may be employed. The light mtensity
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sensor may sense more or fewer photons in the hight emission range, or ranges, of interest that
correspond to the cleansing agent and/or the fluorescent agent. The hight intensity sensor could
be sensitive to the whole visual spectrum. The hight intensity sensor may be described as a
fluorescent emission intensity sensor. Other optical sensors or light intensity sensors may be
described as a broad class of devices are called photodetectors including photodiodes and photo
transistors. A sensor belonging to the class of photo detectors may use the photoelectric effect to
convert photon mput nto electrical signal cutput data. Digital cameras (include CUCDs, CMOSs,
etc.} and solar panels are two examples where the number of photons received 1s n some way
proportional to the strength of the signal generated. These devices demonstrate a light intensity
measurement device.

In one example, the image capturing system 118 may be employed to generate a score
based on results of the decontamination event. For example, images of the decontamination
event may be analyzed by the image capturing system 118 or a remote computer system to make
determinations regarding the decontamination event. The analysis may determine a percentage of
coverage of the cleansing agent and the fluorescent agent over the portion of the skin of the
mdividual. The analysis may determine if any fluorescent agent remains detected on the skin of
the individual after the decontamination event is complete and the intensity level or amount of
the remaining fluorescent agent. As such, one aspect of a timer program can be an assessment
period where the individual places the just decontaminated portion of the skin or covering of the
skin within the field of view of an optical sensor of the image capturing system 118 that activates
for a predetermined duration of time to capture one or more images that can then be analyzed to
determine the score in accordance with predeternuned parameters pertaining to the scoring of
decontamination events. Different results of the analysis may be used as weighted factors in
generating a score such as a numerical score to grade the effectiveness of the decontamination
event. The resulis or the score may be stored in a database on or remote to the water dispenser
102, such as database 410 of FIG. 4 or another database. The results or the score may or may not
be comynunicated to the user.

In one example, the tmage capturing system 118 can be used as the first sensor 110 or the
second sensor 116, The image capturing system 118 can comprise an optical sensor that s
capable of recogrizing a current movement of the individual to trigger an associated timer
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program and the coordinated activation of the hight and water for facilitating the decontamination
event. Alternatively, such movements can be used to activate the hight source, the dispensing of
the water or the dispensing of the composition not i accordance with a timer prograro. Upon the
optical sensor sensing a current movement of the mdividual, the umage capturing system 118
further operates to compare this with a plurality of stored predetermimed acceptable movements.
The 1mage capturing system 118 can utilize a matching program or algorithm to match the
current movement with a stored movement. Upon determming a match, the image capturing
system 118, which can be in communication with the timer 112, can intiate a timer program {(or
the activation of the light source, the water dispenser, or an agent dispensing system as discussed
below} associated with and based on the sensed and matched movement. As described above,
various swipes, durations of time covering the sensor, and gestures may be employed to inthiate
or trigger a specific timer program.

As mentioned, the water dispenser 102 can further comprise an alert system 126, The
alert system 126 may further comprise a notification device 124, The alert system 126 and the
notification device 124 may be supported by the housing 106. The alert system 126 and the
notification device 124 may be powered by the power source 114, The alert system 126 may be
in communication and coordinated with the timer 112 to time one or more aspects of the
decontamination event or portions of the decontamination event, such as the various time periods
of one or more timer programs, the decontamination procedure, or the decontamination event in
general, as well as to notity the individual of certain things, such as low batteries, errors or
malfunctions, and other things. For instance, the notification device 124 may provide feedback
to a user regarding an initiation of a timed aspect, an amount of time that has elapsed for a timed
aspect, and/or a ternunation of a timed aspect of the decontamination event. The feedback may
be visual, auditory, and/or haptic feedback. In one aspect, the notification device 124 may have a
plurality of notification lights configured to progressively change status from an initiation of a
timed aspect {e.g., a timed decontamination procedure) to the end of the timed aspect, as
coordimated with the timer program. The lights may progressively light up during the timed
aspect of the decontarmination event, or they may mtially start erottting light and then
progressively turn off. Alternatively, the notification device 124 can comprises a display that
numerically counts time intervals until the expiration of the duration of time ot the timed aspect.

~y =
37
i



I

b
]

G

(V43

WO 2022/011188 PCT/US2021/040961

The alert system 126 can be configured to count up or count down. For example, during a timer
program, the nottfication device 124 and the alert system 126 may provide feedback to the
individual for each of the predetermined periods of time. In another exarple, the alert system
126 can comprise a timer independent of the timer 112,

FIG. 1G depicts a systern for facilitating effective decontanunation of a portion of at least
one of skin or a covering of the skin of an individual as part of 2 decontamination event,
mcluding assessing the effectiveness of the decontamination event. The system can include a
wash basin 132, The wash basin 132 may also be referred to as a sink. The wash basin 132 may
be configured and utilized to capture water that 13 dispensed by the water dispenser 102 and any
composition used during the decontamination event, and then to drain the water and the
composttion through the drain 134 to a managed otilities system. The system can further
comprise the water dispenser 102, which may be mounted or otherwise coupled to a surface of
the wash basin 132, to a counter or wall proximate the wash basin 132, or to any other structure
proximate the wash basin 132, The system can further comprise the light source 108, The field
of view of the light source 108 may be positioned so as to facilitate the emission of hight onto the
skin or covering of the skin of the individual during the decontamination event. In one aspect,
the field of view can be positioned so as to be between a water outlet 103 of the water dispenser
102 and the wash basin 132, but this is not intended to be limiting in any way. The system can
further comprise a composition dispenser 136, which may be located proximate to the water
dispenser 102 and the wash basin 132 The composition dispenser 136 may include an outlet for
dispensing a composition with the fluorescent agent and the cleansing agent. The composition
dispenser 136 may be positioned such that composition dispensed from the outlet will fall into
the wash basin 132 if not intercepted by a portion of the skin or covering of the skin of the
mdividual to be decontanunated. The composition dispenser 136 may be mounted to a structure
or may be freestanding. The coraposition may be premixed and stored 1n a charber of the
compostiion dispenser 136, Alternatively, the fluorescent agent may be stored m a first chamber
of the composttion dispenser 136 and the cleansing agent may be stored in a second chamber of
the composition dispenser 136 and a mixing mechanism may be employed to mix the cleansing

agent with the fluorescent agent prior to or upon dispensing of the composition. The composition
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dispenser 136 may comprise a purop that 1s manually activated by the individual or may be
activated using a touch or touchless sensor and an actuator.

With reference to FIGS. 2A-1, set forth 15 a water dispenser 202 in accordance with
another example of the present disclosure. It should be appreciated that the water dispenser 202
can have all of the same features and capabilities as those described above as pertaining to the
water dispenser 102 of FIGS. 1A-G. The water dispenser 202 can be adapted to cornmunicate
water from a water spurce to the skin or a covering of the skin of an mdividual. Water may be
dispensed through a water outlet 203 that travels through a water conduit 205 1n the water
dispenser 202 {e.g., the water conduit 205 can be routed through a neck of the water dispenser
202). The water dispenser 202 can comprise a housing 204 that 1s the outer enclosure of the
water dispenser 202 and houses the base and the neck of the water dispenser 202 as well as any
other components such as sensors or handles.

Unlike the water dispenser 102 discussed above, the water dispenser 202 can further
comprise and support (by way of the housing 204} an agent dispensing system 213 that is
capable of dispensing a composition directly from the water dispenser 202, in addition to the
water dispenser 202 being configured to dispense water. In other words, the water dispenser 202
comprises a built-in or integrated agent dispensing system. The agent dispensing 213 system can
comprise any components needed to facilitate the dispensing of the composition from the water
dispenser 202, such as one or more chambers for housing or containing the composition or the
separate cleansing and fluorescent agents that make up the composition, a composition outlet
201, vartous conduits that connect the one or more chambers to the composition outlet 201, any
touchless or touch sensors and associated actuators, any manual actuators, and a pressure system
for inttating flow and dispensing of the composition upon activation of an actuator. The
composition may comprise at least a cleansing agent, and in some aspects, both a cleansing agent
and a fluorescent agent as described above mn reference to FIGS. 1A-G. The agent dispensing
systera 213 can comprise, and the cleansing agent and/or the composition may be delivered via
or through, a composition conduit 212 that passes or that 1s routed through a portion of the
housing 206 of the water dispenser 202 and that 1s in communication with a composition outlet
201 of the water dispenser 202, The composition conduit 212 may be a flexible tube or a nigid
tube. The composition conduit 212 may be composed of different materials for ditferent sections
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of the composition conduit 212, FIG. 2A depicis the composition conduit 212 as being routed
through the neck of the water dispenser 202, Tn such a configuration, the composition conduit
212 may run parallel to the water conduit 205 that passes through the water dispenser 202 with
the water outlet 203 for the water next to or adjacent the composition outlet 201 for the cleansing
agent or composition as dispensed via the agent dispensing systera 213, Thus, in one aspect, the
composition and the water may be dispensed from the same general location on the water
dispenser 202, In other aspects, the water cutlet 203 for the water and the composition outlet 201
for the cleansing agent and/or the composition can be located apart from one another at different
focations on the water dispenser 202, In essence, the composition conduit 212 may be n
communication with the composition outlet 201 located anywhere on the housing 204 of the
water dispenser 202, For example, the composition conduit 212 may be in communication with
a composition outlet located i the base of the housing 106,

The agent dispensing system 213 can further comprise an actuator configured to activate
the agent dispensing system 213 to dispense the cleansing agent and/or the composition. In one
aspect, the actuator can comprise an electronically conirolled actuator, such as a solenoid,
associated with a pressure system {e.g., a pump) that is activated by a sensor, such as a touchless
sensor. In another aspect, the actuator can comprise a manually activated actuator, such as a
manual pump.

The agent dispensing system 213 can further comprise a composition chamber 210, The
composition conduit 212 can be connected to the composition chamber 210 that contains the
composition so as to connect the composition chamber 210 with the composition outlet 201
through which the composition exits the water dispenser 202 The composition chamber 210 may
be located inside or outside of the housing 206, If outside of the housing 206, 1t 15 contemplated
that the composition chamber 210, in one aspect, may be next to, adjacent to, or coupled to the
water dispenser 202, In another aspect, the composition chamber 210 may be located ata
focation that 1s physically remote from the water dispenser 202, such as mounted or placed on
the same surface the water dispenser 202 15 mounted to, located in a cabinet beneath the water
dispenser 202 and an associated wash basin, or at another location. For example, the coroposition
chamber 210 may be located on a wash basin or at a location on a counter top proximate the
wash basin. In one aspect, the composition chamber 210 can be configured to comprise a nigid
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container for housing the composition. Tn another aspect, the composition chamber 210 can
comprise a flexible or non-rigid chamber housed within a support housing or shell. Tn any event,
the composition chamber 210 can further comprise a first opening and a coupling interface
associated with the first opening that 1s operable to releasably couple or connect with a mating
coupling interface of the condutt 212, such that the conduit 212 15 able to be in fluid
communication with an mnner portion of the composition chamber and the composition. The
composttion chamber 210 can further comprise an access member (e.g., a removable cap, or
other type of structure) that facilitates access to the mner portion of the composition chamber
through the first opening or another or second opening, wherem the access member facilitates the
refilling of the composition chamber 210 as needed. Alternatively, the composition may be
contained 10 a replaceable or mterchangeable bag or contaier operable to be supported withina
housing or shell of the composition chamber 210,

The agent dispensing system 213 can further comprise a pressure system 218 operable to
draw or force the composition from the composition chamber 210, to deliver it to the
composition outlet 201 m the water dispenser 202 via the composition conduit 212, and to
ultimately dispense the compostiion from the water dispenser 202 through the composition outlet
201. The pressure system 218 can be configured so as to dispense a selective discrete amount of
the composition at a time, which amount can be made to be adjustable. The pressure system 218
can be associated with the composition chamber 210, or it can be a stand-alone unit in
communication with the composition chamber 210, or it can be supported by the housing 206,
The pressure system 218 can be configured to impart a pressure {positive or negative) to the
composition in the composition chamber 210 such that when the agent dispensing system 213 1
activated to dispense the composition, the composition will be caused to flow through the
composition conduit 212 to the composition outlet 201 n the water dispenser 202 as a result of
the induced pressure within the condut 212 from the pressure system 218, The pressure can be
generated using different techniques. In one example, the composition can be contamed n a
replaceable bag serving as the composition chamber. With the replaceable bag filled with the
compostiion, pressurized air can be directed nto the bag that 1s greater than atmospheric pressure
thus causing the bag to expand and the composition to flow out of the bag and mnto the
compostiion conduit 212 where 1t can advance any composttion already in the composition
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condutt 212 to a further downstream position, wherein composttion withun the composition
conduit 212 proximate the opening of the composition outlet 201 15 caused to exit the
compostiion outlet 201, thus dispensing the composition from the water dispenser 202, The
replaceable bag may have a coupling device (e g, a connector) that mates with a connector on
the composition conduit 212 such that the air pressure 1s mamntained o the replaceable bag when
the replaceable bag 1s installed. In another example, the pressure system 218 can comprise a
pump operable with the composition chamber 210 to pump the composition from the
composition chamber 210, The pump 222 can be supported n the housing 206 of the water
dispenser 202, or in a housing in support of the composition chamber 210, The pump 222 may be
activated via an actoator, such as a solenoid, which can be activated via a sensor, such as a touch
or touchiess sensor supported m the water dispenser 202, The pump 222 may be powered via g
power source 208, Alternatively, the pump 222 can comprise a manually activated pump
supported by the housing 206,

it 15 noted that the agent dispensing system 213 can be configured in a variety of ways
and with a variety of components, and that those shown in the drawings and discussed herein are
not intended to be limiting i any way. In essence, the present technology intends to cover any
type of agent dispensing system integrally contained and supported within a water dispenser,
wherein the agent dispensing system operates to dispense a cleansing agent and/or a composition
out of the same fixture as that used to facilitate the dispensing of water.

Similar to the discussion above, the fluorescent agent and the cleansing agent of the
composttion in the composition chamber 210 may be premixed. Alternatively, the fluorescent
agent may be contained in a first sub chamber 224 of the composition chamber 210 and the
cleansing agent may be contamed in a second sub chamber 226 of the composition chamber 210,
Prior to or upon dispensing, the fluorescent agent and the cleansing agent may be mixed by a
nuxing ruechamism 228 to combine the fluorescent agent and the cleansing agent nto the
COMPOSHIoH,

The water dispenser 202 may nclude a hight source 2006 supported in the housing 204,
The light source 206 can et light in accordance with a predetermined field of view. The hight
source 206 may be capable of ermitting the light at a sufficient mitensity and wavelength so as to

cause the fluorescent agent disposed about the skin or a covering of the skin of the ndividual to

42



16

b
]

gd
Py

Lo

(V43

WO 2022/011188 PCT/US2021/040961

fluoresce at a wavelength in the visible spectrum, the field of view defines, at least in part, an
mnspection space in which the portion of the skin or the covering of the skin of the individual can
be positioned to detect the at least one of a presence or an absence of fluorescing fluorescent
agent during the decontanmunation event. The light source 206 may have all of the same features
and capabilities as those described for the light source 108 of FIGS. 1A-G.

The light source 206 may be activated via a touch or touchless sensor 214, or by manual
activation via a on/off switch {e.g., a button on an input panel). The touchless sensor 214 may be
an optical sensor such as an mfrared sensor. The touchless sensor 214 may have all of the same
features and capabilities as those described for the first sensor 110 and the second sensor 116 of
FIGS. 1A-G. Dnspensing water from the water dispenser 202 may be activated by an actuator
216. The actuator 216 may have all of the same features and capabilities as those described for
the actuator 104 of FIGS. 1 A-1G. The touchless sensor 214 may also be used to activate the
agent dispensing system 213 to dispense the composition. For example, different movements of
the individual detected by the touchless sensor 214 may trigger different operations of either the
agent dispensing system 213 or the actuator 216. Alternatively, the housing 206 may support a
second touchless sensor where the touchless sensor 214 is used to activate the water and the
second touchless sensor 18 used to activate the agent dispensing system 213 o dispense the
composition.

The actuator 216, the hight source 206, the touchless sensor 214, the components of the
agent dispensing system 213, as well as other componenis of the water dispenser 202 may be
powered via the power source 208. The power source 208 may have all of the same features and
capabilities as those described for the power source 114 of FIGS. 1A-1G. The power source 208
can be a replaceable battery, a rechargeable battery, inductively transferred power, and an
alternating current power source. The power source 208 can include a power generator 232, The
power generator 232 can have all of the same features and capabilities as those described for the
power generator 122 of FIGS. 1A-1G.

The housing 206 can support an image capturing system 234, The image capturing
systern 234 may be capable of recording images during a decontammnation event. The image
capturing systern 118 can also be used to retrieve an wdentification of the individual prior to or
during the decontamination event. The wuage capturimg system 234 can have all of the same
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features and capabilities as those described for the nmage captuning system 118 of FIGS. 1A-1G
Moreover, the image capturing system 234 can operate as a sensor and can further be configured
to sense and record various movements of the individual undergomng a decontammation event
and match these with stored predetermined movements that are acceptable and recognized for
inttiating or activating the agent dispensing system 213 and/or the water dispensing system of the
dispensing apparatus in addition to any other electronically controlled elements (e.g., ight
source{s} as discussed herein,

The housing 206 can support an alert system 242, a tumer 207, a notification device 238,
a fingerprint scanner 236, and a data connection 243, that can have all of the same features and
capabilities as those described for the alert system 126, the timer 112, the notification device
124, the fingerprint scanner 128, and the data connection 111 respectively of FIGS. TA-1G
Moreover, the timer 207 can be operable with the agent dispensing system 213 and the water
dispensing system to coordinate the dispensing of the composition and water in accordance with
one of more timer programs, as discussed herein. An identification system 227 in conjunction
with the image capturing system 234, the data connection 243, and/or the device 152 may be
emploved to identify the individual to perform the decontamination event. Data captured
regarding the decontamination event can be stored with metadata associating the data with the
identity of the individual.

FIGS. 2H-I depict a system for facilitating effective decontamination of a portion of at
ieast one of skin or a covering of the skin of an individual as part of a decontamination event,
ncluding assessing the effectiveness of the decontamination event. The system can include a
wash basin 244, The wash basin 244 may be configured and utilized to capture water that s
dispensed by the water dispenser 202 and any composition used during the decontanunation
event, and then to drain the water and the composition through the drain 234 to a managed
utilities system. The system can further comprise the water dispenser 202, which may be
mounted or otherwise coupled 1o g surface of the wash basim 244, to a counter or wall proxumate
the wash basin 244, or to any other structure proximate the wash basin 244 The system can
further comprise the light source 208, The field of view of the hight source 208 may be
posttioned 50 as to facilitate the enussion of light onto the skin or covering of the skin of the
individual during the decontamunation event. In one aspect, the field of view can be positioned
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30 as to be between a outlet water outlet 203 of the water dispenser 202 and the wash basin 244,
but this 1s not intended to be limiting in any way. FIG. 2H depicts the composition chamber 210
as being mounted or placed on top of a horizontal surface which may be a counter top ora
portion of the wash basin 244, FIG. 21 depicts the composition chamber 210 being placed or
mounted below the horizontal surface. These posttions or locations of the coraposition chamber
are not mntended to be limiting in any way.

The example water dispensers and water dispensing systems depicted and described in
FIGS. ZA-1 may also inchide a timer 207 and may be capable of executing one or more timer
programs for dispensing the water and activating the hght source(s} to emit hight as deseribed
above. The timer 207 and timer programs can have all of the same features and capabilities, and
can be configured and function 1n the same or a simlar manner, as those described above,
Additionally, the imer program may also be configured to control the dispensing of the
composition via the agent dispensing system 213, and to coordinate the dispensing of the
composition with the dispensing of the water, as well as the emission of light from the light
source(s} for the purposes discussed herein.

With reference to FIGS. 3A-H, set forth s a dispensing apparatus 304 in accordance with
an example of the present disclosure. The dispensing apparatus 304 can be configured to operate
or to be operable with a water dispenser 302, such as an existing water dispenser 302, to dispense
water from the dispensing apparatus 304. The water dispenser 302 can be of any type,
configuration or design, and the dispensing apparatus 304 can be configured to facilitate the
coupling or connection of the dispensing apparatus 304 to the water dispenser 302, which
coupling or connection can be configured to facilitate removable or releasable coupling or
connecting of the dispensing apparatus 304 to the water dispenser 302, The water dispenser 302
can be pre-installed, such as in a home, commercial setting or inn any type of structure or facility
utilizing a water dispenser for decontanunating a portion of the skin or a covering of the skin of
one or more individuals. Thus the dispensing apparatus 304 can be mstalled onto any existing
water dispenser, and can be referred to as a retro fit apparatus or systern. Alternatively, the
dispensing apparatus 304 can be included with a water dispenser, sold as a unit, where the
dispensing apparatus 304 can be configured to be removable or releasable from the water

dispenser.
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The dispensing apparatus 304 can woclude a housing 305 capable of supporting all the
components of the dispensing apparatus 304, The housing 305 may support the components by
being molded or formed into shapes for coupling or mounting the components. The components
may be coupled to the housing 3035 using fasteners or a friction fit or other technigues. It is
conteroplated that the housing 305 can comprise any size, shape and configuration depending
upon the size, shape and configuration of the water dispenser with which 1t 1s being utilized.

The dispensing apparatus 304 can further comprise a water dispensing system operable
with the water dispenser 302 to facilitate the dispensing of water through the dispensing
apparatus 304 once mstalled on the water dispenser 302, As part of the water dispensing system,
a structural and fluid water dispenser interface 306 supported by or in the housing 305 can be
configured to facilitate the coupling or connection of the dispensing apparatus 304 to the water
dispenser 302, and also the subsequent dispensing of water from the water dispenser 302 through
the dispensing apparatus 304. The water dispenser interface 306 can facilitate the physical and
fluid coupling of the dispensing apparatus 304 to the water dispenser 302 using any type of
connecting or coupling interface device or system. The water dispensing system of the
dispensing apparatus 304 can further comprise a first opening formed in the housing 305, and an
mnternal water conduit 312 supported in the housing 305 and in fluid communication with the
first opening. The internal water conduit 312 can be configured to be in fluid communication
with a water conduit and a water outlet 303 of the water dispenser 302 upon physically and
fluidly coupling the dispensing apparatus 304 to the water dispenser 302 via the water dispenser
mnterface 306, Thus, water from the water dispenser 302 can be caused to flow into the
dispensing apparatus 304 and into the internal water conduit 312 of the dispensing apparatus
304, and then out of an outlet of the dispensing apparatus 304, Indeed, once the dispensing
apparatus 304 is coupled to the water dispenser 302, water from the water dispenser 302 can pass
through the internal water conduit 312 and can then be dispensed from the outlet in the
dispensing apparatus 304, such as onto the skin or covering of the skin of an individual. The
outlet in the dispensing apparatus 304 can comprise a variety of structural configurations,
mechanisms and designs that can be found 1o existing water dispensers.

In one example, the water dispenser interface 306 roay comprise an opening in the
housing 305 that is threaded. The water dispenser 302 may have a threaded male portion about a
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water outlet 303 of the water dispenser 302 configured to threadably interface with and engage
the threaded opening of the water dispenser interface 306, Thus, the dispensing apparatus 304
can be screwed onto the water dispenser 302 via the threaded coupling of the opening of the
water dispenser interface 306 and the threaded male portion of the water dispenser 302 to secure
the housing 305 and the dispensing apparatus 304 to the water dispenser 302 about the water
outlet 303 of the water dispenser 302, In another example, the water dispenser interface 306 may
comprise a clamping mechanism configured to facilitate the clamping and securimg of the
housing 305 and the dispensing apparatus 304 to the water dispenser 302 about the water outlet
303 of the water dispenser 302. The clamping mechanism can comprise a sleeve or other
structural member capable of fitting over the male portion of the water dispenser 302 having the
water outlet 303, The sleeve can be inserted over the male portion of the water dispenser 302,

In one aspect, the sleeve can be clamped using an actuatable clamp that clamps and/or releases
upon actuation. In another aspect, the sleeve can be configured to clamp using a friction fit. In
still another example, the water dispensing interface 306 can be configured to mount the housing
305 of the dispensing apparatus 304 to another part of the water dispenser 302 not about the
water outlet 303 of the water dispenser 302. In this example, the housing 305 of the dispensing
apparatus 304 can comprise a mount 325 configured to interface with a base or other structure of
the water dispenser 302, for example, to physically mount the housing 305 to the water dispenser
302. The water dispensing interface 306 can further comprise an elongate external tube 327
extending between the water outlet 303 of the water dispenser 302 and the housing 305 of the
dispensing apparatus 304. The external tube can have at one end a coupling 329 configured to
mterface with and couple 1o at least a portion of the structure of the water dispenser 302 about
the water outlet 303 (e g, by way of clamping, friction fit, threading, or any other type of
connecting interface), such that the external tube s in fluid communication with the water outlet
303 of the water dispenser 302, The external tube 327 can further be n flid commurucation
with the internal water conduit 312 of the dispensing apparatus 304, such that water from the
water dispenser 302 15 caused to flow 1nto the dispensing apparatus 304, where 1t 1s then
dispensed. Those skilled in the art will recognize that the dispensing apparatus 304 can be
configured to both physically and fluidly couple to the water dispenser 302 in ways other than
shown in the drawings and discussed here, each of which are contemplated and mntended 1o be
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covered herein. In any event, the water dispensing interface 306 functions to provide both a
physical coupling or connection and a fhuid {water) coupling or connection of the dispensing
apparatus 304 to the water dispenser 302,

The water dispensing system of the dispensing apparatus 304 can further comprise an
actuator for activating the water to be dispensed from the outlet of the dispensing apparatus 304,
The actuator can be configured to open and close a valve supported by the dispensing apparatus
304, such as m the housing 305. The actuator may be activated or triggered by a touchless sensor
318 supported in the housing 305, Alternatively, the dispensing apparatus 304 ¢an comprise one
or more manually activated devices {(e.g., touch sensor, handles, electronic buttons, ete. ) that are
configured to control the valve{(s) {or an actuator associated with the valve(s)) of the dispensing
apparatus 304 to start and stop the flow of water. The water dispenser 302 may have one or
more valves for controlling the dispensing of water where the valve(s} is/are manually or
electrically controlled. Once the dispensing apparatus 304 has been installed onto the water
dispenser 302, the valve(s) of the water dispenser 302 can be caused to be maintained in the open
position 50 as o direct water into the dispensing apparatus 304 where the dispensing of the water
can then be conirolied solely by the dispensing apparatus 304

The dispensing apparatus 304 can further comprise an agent dispensing system 307
supported at least partially within the housing 305, The agent dispensing system 307 can be
configured to facilitate the dispensing of a cleansing agent and/or a composition onto a portion of
the skin or a covering of the skin of an individual. The composition can include a fluorescent
agent and a cleansing agent as described herein. The agent dispensing system 307 can comprise a
composition chamber 318 that contains the composition. The agent dispensing system 307 can
further comprise a separate chamber (not shown) that contains only a cleansing agent. The
composition chamber 318 can be configured and can function in a similar manner as the
composition chamber discussed above. The agent dispensing system 307 can further comprise
one or more external composition conduits {e.g., external composition conduit 314), wheretn
“external” as used here s intended to mean that at least part of the one or more external
composition conduits are external to or outside of the housmng 305 of the dispensing apparatus
304, Using the external composition conduit 314 as an example, the external composition
conduit 314 can be fluidly coupled to (i.e., in fluid connection with) an internal composition
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conduit 331 (1.e, at least partially internal to the housing 305} and a composition outlet 301
supported m and/or defined by the housing 3035 of the dispensing apparatus 304 via an interface
coupling supported at one end of the conduit 314, and 1o the composition chamber 318 via an
interface coupling supported at the other end of the conduit 314, The agent dispensing system
307 can be configured to cause, upon being activated, the composition to flow from the
composition chamber 318, through the external composition conduit 314, through the internal
composttion conduit 331, and out of the composition outlet 301 of the dispensing apparatus 304
The mterface couplings of the condunt 314 can comprise any type of connection or coupling
operable to fluidly couple the external composition conduit 314 to both the composition outlet
301 of the agent dispensing system 307 and the composition chamber 318 to faciiitate flow of the
composttion ouf of the composition chamber 318 and uvltimately out of the dispensing apparatus
304,

The external composition conduit 314 can be routed along the ouiside of at least a portion
of the water dispenser 302. In the example shown, the external composition conduit 314 15
secured to and runs along a neck of the water dispenser 302, where it then enters into the
dispensing apparatus 304 as part of the agent dispensing system 307, The external composition
condutt 314 can be fastened or attached to the water dispenser 302 using any type of securing
means, such as couplers 309. The couplers 309 can comprise a bracket, a zip tie, a clamp, a hose
clamp, a worm drive clamp, or any other type of coupling device operable to secure the external
composition conduit 314 to a component of the water dispenser 302, Alternatively, the external
composition conduit 314 can be secured to the water dispenser 302 using an adhesive.

The dispensing apparatus 304 can further comprise a covering 333 or shroud. In one
example, the conduit 314 can be shrouded in a covering 333 or shroud that covers the external
composition conduit 314, or a portion of the external composition conduit 314, and the portion of
the water dispenser 302 i support of the external composition conduit 314 {e.g., the neck of the
water dispenser 302). The covering 333 can protect the conduit 314 from damage or being
removed from the water dispenser 302 and can allow the conduit 314 to be hidden trom view.
The covering 333 can comprise a hard or rigid covering {e g, a plastic clamshell covering), or 1t
can comprise a flexible or seroi-rigid covering {e.g., one made of cloth, rubber, or other
materials}. The covering 333 can be secured to at least a portion of the water dispenser 302 using
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any conventional securing means, such as those used to secure the external composition conduit
314 to the water dispenser 302,

The dispensing apparatus 304 can further comprise one or more light sources {e.g., hight
source 308) that are supported by the housing 305, that can be powered and electrically coupled
to a power source, such as power source 316, and that can ermit light in accordance with a
predetermined field of view, wherein the light source 18 configured to emit the hight at a
sufficient mtensity and wavelength so as to cause the fluorescent agent disposed about the skin
or a covering of the skin of the individual to fhuoresce at a wavelength in the visible spectrum,
and wherein the field of view defines, at least in part, an mspection space in which the portion of
the skin or the covering of the skin of the individual can be positioned to detect the presence or
absence of fluorescing fluorescent agent during the decontanmumation event.

Furthermore, the dispensing apparatus 304 can comprise ong or more sensors, such as
touchless sensor 318, configured to activate any one or more of the water dispensing system for
dispensing water, the agent dispensing system 307 for dispensing the composition, and/or the
one or more light sources such as Hight source 308, Dispensing the water and the composition can
be activated via the one or more sensors. More than one touchless sensor can be employed to
dispense the composition, the water and to activate the light source(s}, such as light source 308.
For example, the dispensing apparatus 304 can include three touchless sensors where each sensor
1s supported and configured to enut light in a different orientation or direction and with a
ditferent field of view. The fields of view may or may not overlap one another. The three
sensors can respectively control or can be caused to be activated to control different operations
of the dispensing apparatus 304, namely the dispensing of the water, the dispensing of
composttion, and the emission of the light. Alternatively, a single touchless sensor can be
emploved to activate different operations of the dispensing apparatus 304, This can be
accomplished by configuring the touchless sensor to detect different movements or gestures of
the individual.

The light source(s), the touchless sensor(s), the agent dispensing system 307, the actuator
for dispensing the water, and other components of the dispensing apparatus 304 can all be
powered by the power source 316, The power source 316 may further include a power generator
317 that may comprise an mmpelier 1o the mternal water conduit 312 that when turned or rotated
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will generate electricity to charge a battery associated with the power source 316, The power
generator 317 may have all of the same features and capabilities as those described for the power
generator 122 of FIGS. 1A-G

It 1s noted that the light source(s) such as light source 308, the touchless sensor{s) such as
touchless sensor 318, the agent dispensing system 307, the power source 316, and the
composition chamber 318 can have all of the same features and capabilities, and can be
configured and function in the same or a similar manner as those described above for the hight
sopurces, the touchless sensors, the agent dispensing systems, the power sources, and the
composttion chambers of FIGS. 1A-G and FIG. 2A-L

The agent dispensing systern 307 can further comprise a pressure system 322 configured
to cause the composition to flow out of the composition chamber 318 and to be dispensed
through the composition outlet 301, In one example, the pressure system 322 can comprise a
pump 324 configured to pump the composition from the composition chamber 318, The pump
324 can be supported in the composition chamber 318, as depicted, or in the housing 305, The
pressure system 322 and the pump 324 can have all of the same features and capabiiities, and can
be configured and function in the same or a similar manner, as those described above for the
pressure system 218 and the pump 222 of FIGS. ZA-2L The composition can be premixed in the
composition chamber 318, Alternatively, the fluorescent agent may be contained i a first sub
chamber 326 of the composition chamber 318 and the cleansing agent may be contained ina
second sub chamber 328 of the composition chamber 318. Prior to or upon dispensing the
fluorescent agent and the cleansing agent may be mixed by a mixing mechanism 332 to combine
the fluorescent agent and the cleansing agent into the composttion, also as discussed above.

The dispensing apparatus 304 can further comprise a power generator 334, an image
capturing system 330, a fingerprint scanner 33§, a data connection 339, a notification device 342,
and an alert system, which can have all of the same features and capabilities, and can be
contigured and function in the same or a simuar manner, as those described for the power
generators, the image capturing systems, the fingerpring scanners, the data connections, the
notification devices, and the alert systems of FIGS. 1A-1G and FIGS. 2A-L With respect to the
fuage capturmg system 336, this can further be configured 1o operate as a sensor to sense and
record various movements of the individual undergoing a decontamination event and match these

1

(v



16

b
]

gd
Py

Lo

(V43

WO 2022/011188 PCT/US2021/040961

with stored predeternuned movements that are acceptable and recognized for tutiating or
activating the agent dispensing system and the water dispensing system of the dispensing
apparatus. An dentification system 337 1n conyunction with the image capturing system 336, the
data connection 339, and/or the device 152 may be emploved to identify the individual to
perform the decontamination event. Data captured regarding the decontammation event can be
stored with metadata associating the data with the identity of the individual.

FIG. 3F depicts a systemn for faciltating effective decontamunation of a portion of at least
one of skin or a covering of the skin of an individual as part of 2 decontamination event,
mcluding assessing the effectiveness of the decontamination event. The system can include a
wash basin 344 configured and utilized to capture water that 18 dispensed by the water dispenser
202 and any composition used during the decontanmination event, and then to drain the water and
the composition through the drain 234 to a managed utilities system. The water dispenser 302
may be mounted or otherwise coupled to a surface of the wash basin 344, to a counter or wall
proximate the wash basin 344, or to any other structure proximate the wash basin 344, The field
of view of the light source(s}, such as light scurce 308, may be positioned so as to facilitate the
emission of light onto the skin or covering of the skin of the individual during the
decontamination event. In one aspect, the field of view can be posiiioned so as to be between
one or both of the water and the composition outlet 301 of the dispensing apparatus 304 and the
wash basin 344, but this 15 not intended to be hmiting 1n any way. The composition chamber 318
can be mounted or placed on top of a horizontal surface, as depicted, which may be a counter top
or a portion of the wash basin 344, Alternatively, the composition chamber 318 can be placed or
mounted below the horizontal surface, such as in a cabinet or other enclosure.

The example dispensing apparatus and systems depicted and described in reference to
FIGS. 3A-H may also include a timer 313 configured to execute one or more timer programs for
coordmating the dispensing of the water and the activating of the light source(s) to emut light as
described above. The timer 313 and timer programs can have all of the same features and
capabiities, and can be configured and function in the same or a similar manner, as those
described above. Additionally, the timer 313 can be operable with the agent dispensing system
307 and the water dispensing system, wherein the timer 313 can be contigured to control the
dispensing of the composition via the agent dispensing system 307 and the water via the water
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dispensing system, and to coordinate, in accordance with one or more timer programs, the
dispensing of the composition with the dispensing of the water, as well as the enussion of ight
from the hight source(s) for the purposes discussed herein.

With reference to FIGS. 9A-G, set forth 1s a system for facilitating effective
decontamination of g portion of at least one of skin or a covering of the skin of an individual as
part of a decontarmnation event in accordance with an example of the present disclosure. The
system can comprise a composition dispenser 902 and a light module 906, The light module 906
may be located remote to the composition dispenser 902 and connected to the composition
dispenser 902 via a conduit or cable 910. The cable 910 can be configured with or can comprise
a plurality of different types of wires or cables. The composition dispenser 902 can include a
dispenser housing 216 to house and support the components of the composition dispenser 902
The composition dispenser 902 can dispense a composition that includes a cleansing agent and a
fluorescent agent. The composition dispenser 902 can include a power source 904 supported in
the dispenser housing 916. The components of the composition dispenser 902, such as the power
source 904, can be mounted to the dispenser housing 916 using screws or other fasteners.
Alternatively the components of the compuosition dispenser 902 may be friction fit into a molded
section of the dispenser housing 916, The power source 904 may be a replaceable battery, a
rechargeable battery, inductively transferred power, or an alternating current power source. The
power source 904 can provide electrical power to the components of the composition dispenser
902 as well as components of the light module 906

The light module 906 can include components such as a hight source 908, The
components of the hight module 906 can be fastened, friction fit, or otherwise supported in a
maodule housing 914 of the light module 906. The light source 908 can be electrically powered
by the power source 904 of the composition dispenser 902 via the cable 910. The light source
908 can also be controlled via components of the composition dispenser 902 via the cable 910
For example, the composition dispenser 902 can nclude a processor 918 and a memory 920, The
processor 918 and the memory 920 can control the light source 908 to emt light for a
predetermined amount of time or according 1o 4 timer program as described above. The hight
source 908 may be controlled by turning the power from the power source 904 on and off.
Alternatively, the power source 904 may provide a constant source of power to the light source
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908 and the enussion of light from the hight source 908 can be controlled via a data cable that 1s
one of the plurality of cables supported within the cable 910 In one example, the light source
908 can be triggered or activated to emit light for a predetermined period of time when an
mdividual engages the composition dispenser 902 o dispense the composition. For example, the
compostiion dispenser 902 can be manually engaged to purp out the composition, or the
composition dispenser 902 can be engaged via a touchless sensor such as a sensor 954, Upon
dispensing the composition, the processor 218 and memory 920 can be employed to control the
fight source 908 to emt light.

The predetermined time that the light source 908 emuts hight can be preset and can be user
adjusted. The predeternmimed amount of time can be adjusted by a user accessing a processor 918
and memory 920, The user can access the processor 918 and memory 920 via a data connection
956. The data connection can be a wirgless device that allows the user access the processor 918
and memory 920 via another device such as a computer system, a smart phone, a smart watch, or
any other type of computing or mobile device. The wireless device may allow the user to access
the processor 918 and memory 920 remotely over a network. The wireless device may also
facilitate access by the processor 918 and memory 920 to one or more remote databases over a
network. The data connection 956 may also be a wired connection and have standard or
proprietary port connections such as a universal serial bus (USB) port. The data connection 956
can be a memory card slot that allows the user to insert a memory card into the composition
dispenser 902 and adjust or modify the settings of the composition dispenser 902, A wired port
or memary card slot may be protected via a cover or other device to protect the data connection
956 from water mirusion. For example, the cover may be composed of a rubber material that is
friction fit into the data connection 956 when the data connection 956 is not in use. The data
connection 956 can also be used to modify, add, or delete timer programs for the composition
dispenser 902,

In other examples, the processor 918 and memory 920 can be manually interfaced with
using one of a plurality of electronic inputs 158 on an input panel 160 of the composition
dispenser 902. The electronic inputs 158 can be used to adjust or custonuze tuner programs or a
predetermined amount of time that the hight source 908 emits light. Fach of the electronic inputs
158 can be associated with a respective timer program. The electronic inputs 158 can also be
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emploved to activate or start the execution of a given timer program. The input panel 160 can
melude a display 162 capable of outputting information regarding the timer progrars or other
data. For example, display 162 may be a screen that displays numbers or text indicating which
timer program has been selected. The display 162 may be one or more lights that indicate which
timer prograro has been selected. The lights may have text, numbers or syrabols printed next to
the hights. The lights may be different colors where each color indicates a different timer
program. The display 162 may also be used to interface with the mdividual to adiust or modify
the timer programs.

The light source 908 can emit hight 1n a predetermined field of view. The field of view
can define an mspection space for the decontamination event. For example, the inspection space
or the field of view of the light source 908 can be between an outlet 924 of a water dispenser 912
and a wash basin 926. Such a field of view allows an individual to mnspect a portion of skinora
covermg of the portion of the skin of the individual to be mspected over the wash basin 926
during the decontamination event with the light impinging on the portion of skin or the covering
of the portion of the skin. With the field of view between the outlet 924 and the wash basin 926,
any water or composition that drips off of the individual may fall into the wash basin 926 during
the decontamination gvent.

The light source 908 can enut light at a sufficient intensity and wavelength so as to cause
the fluorescent agent of the composition that is disposed about the skin or the covering of the
skin of the individual to fluoresce at a wavelength in the visible spectrum. In one example the
light source 908 can be caused to emit hight with a wavelength and intensity that causes a
fluorescent agent to fluoresce or Hluminate in a spectrum visible to the human eyve. Depending
upon the type of fluorescent agent, the light source 908 can be configured to emit light in one or
more of several wavelengths or ranges of wavelengths to cause the fluorescent agent to fluoresce
or ilummate. In one example, the light source 908 may be configured to enmut an ultra violet
{UV) hight. The UV light may have a wavelength of about 150-400 nanometers (nms). The UV
light may be ultraviolet A (UVA), ultraviolet B (UVEB), ultraviolet C {UVC), or a combination
thereof. UV A may be light that has a wavelength of about 400-315 nms. UVB may be light that
has a wavelength of about 312-280 nms. UV may be light that has a wavelength of about 280-

100 nms. In another example, the light source 108 can be configured to emit light thathas a
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wavelength in the visible spectrum of about 400-700 nms.  In still another example, the hight
source 108 can be configured to enut light that has a wavelength in the infrared spectrum of
about 700 nm to 1 sullimeter. In one example, the light source 108 can be configured to enit
light that provides a germicidal effect when incident upon the skin or a covering of the skin of
the individual. The light source 108 may emiut hight 1n more than one of the described spectrums
of light.

The fluorescent agent may be described as a fluorescent dye that dlunmimates when
dluminated by lhight from a specific spectrum or hght from a range of wavelengths, For example,
the fluorescent agent can be compounds containing fluorophores, fluorescein, xanthene dyes,
rhodamine dyes, stilbene dyes, functionalized polycyelic aromatic hydrocarbon dyes mcluding
fissamme flavine FF, pyranine, and/or amuno G acid, triaryimethane dyes, methyi viglet dyes,
fuchsine dyes, phenol dyes, malachite green dyes, victoria blue dyes, diaryimethane dyes, and
fluorescent fruit extracts including extracts from Viburnum trilobum, Ribes, and Ribes alpine.
The fluorescent agent can be a combinations of the described compounds.

The thuorescent agent may be mixed or combined with a cleansing agent to form a
composition. The composition dispenser 902 may be physicaily located proximate to the water
dispenser 102 and mtended to be used by the mdividual in conjunction with the water dispenser
912 during a decontamination event. The composition may be dispensed out of a dispensing
outlet @13, The dispensing outlet 913 may be a nozzle or other type of outlet for releasing the
composition for application onto the skin or covering of the skin of an individual. In one aspect,
the composition of the fluorescent agent and the cleansing agent may be premixed and added to a
chamber 928 of the composition dispenser. In another aspect, the fluorescent agent may be
housed or contamed in a sub chamber such as a first chamber 930 of the composition dispenser
separate from a second chamber 932 containing the cleansing agent, wherein the fluorescent
agent and the cleansing agent may be brought together and mixed via a mixing mechanism 934
priot to or during dispensing. The composition can then be applied to the skin or covering of the
skin of the ndividual as part of a decontammation procedure, such as to wash the individual’s
hands. When the composition, with its mixture of the fluorescent agent and the cleansing agent,
15 applied to the skin or the covering of the skin of the individual, the fluorescent agent can then
be imdicative of the spread or presence or location of the cleansing agent as applied to and about
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the skin or covering of the skin of the mndividual upon lununating the fluorescent agent with the
light from the hight source 908 to cause the fluorescent agent to fluoresce. For example, if the
fluorescent agent and the composition are properly mixed nto the composition, then «f the
fluorescent agent s detected upon the skin of the individual the individual can be assured that the
cleansing agent 1s also located on the same portions of the skin, and the mdividual can continue
with the washing procedure, which mcludes at feast some of the steps of wetting the skin or
covering of the sk, applving the composition, washing (lathering and/or scrabbing}, and rinsing
to remove the composition,

The cleansing agent can be hiquud soap, powdered soap, antibacterial soap, and
antimicrobial soap. The cleansing agent can also be chlorhexiding gluconate {clear/pink
solution}); wodine based preparations (brown); and aqueous alcoholic solutions {(clear). The
cleansing agent can also be a combination of the compounds described herein. In one example,
the cleansing agent is a waterless sanitizing compound such as an alcshol based compound.

The cable 910 depicted in FIG. 9A 15 intended to represent the connection of the cable
910 {with 1is various wires, conduits, cables, etc. supported therein} to the composition dispenser
902 and the hght module 906, The cable 910 may be routed or placed between the composition
dispenser 902 and the hight module 906 following more than one path. For example, a portion of
the cable 910 may be supported on top of a counter top 922. Portions of the cable 910 may be
mounted, coupled or otherwise fastened to the counter top 922 as well as portions of the light
module 906 and/or the water dispenser @12 or other structures such as a wall. Indeed, those
skilled in the art will recognize that the cable 910 can comprise any length, and can be routed
along any path between the composition dispenser 902 and the hight module 906,

The light module 906 can be a free standing structure or it can be mounted to another
structure. For example, the light module 906 mayv be free standing and placed near the water
dispenser 912 {as 1s depicted n FIG. 9C). In such a configuration, the orientation and positioning
in the module housing 914 of the light source 908 and other components, such as the camera
940, may be different than what s depicted in FIG. 9A. A light module 906 that is free standing
may also be placed near an edge of the wash basin 926, In another example, the hight module

906 may be mounted or coupled to a base 942 or other structure of the water dispenser 912 {as 15
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depicted 1 FIG. 9D). The light module 906 may be mounted to the water dispenser 912 using a
mounting device 944 such as screws, fasteners, zip ties, clamps, etc.

In one example, the light module 906 includes a light module 1nterface 936 supported by
the module housing 914 and configured to couple the light module 906 to the water dispenser
912, such as about the outlet 926 of the water dispenser 912. For example, the water dispenser
912 may nclude a threaded portion 946 that 13 male and the light module interface 936 may
mclude a threaded portion that s female and designed to engage with the threaded portion 946,
Thus, the light module 906 can be screwed onto or otherwise secured to the water dispenser 912
In another example, the light module mterface 936 may comprise a clamping mechanism
configured to facilitate the clamping and securing of the hight module 906 to the water dispenser
912 about the outlet 926, The clampmg mechanism can comprise a sleeve or other structural
member capable of fitting over a male portion of the water dispenser 912, A sleeve of the light
module interface 936 can be mserted over the male portion of the water dispenser 912, In one
aspect, the sleeve can be clamped using an actuatable clamp that clamps and/or releases upon
actuation. In another aspect, the sleeve can be configured to clamp using a friction fit.

In an embodiment where the light module 906 15 attached or coupled to the water
dispenser 912 about the outlet 9296, as is depicted 1n FIG. SA | the hight module 906 can include a
water conduit 948. The water conduit 948 can be internal to the light module 906 and can be
configured to receive water from the outlet 926 and to pass the water out of the light module 906
Those skilled in the art will recognize that the light module 906 can be configured to both
physically and fluidly couple to the water dispenser 912 in ways other than shown in the
drawings and discussed herein, each of which are contemplated and intended to be covered
herein. In any event, the light module interface 936 can function to provide both a physical
coupling or connection and a fluid (water} coupling or connection of the light module 906 to the
water dispenser 912, The hight module 906 can further include a water dispensing system 950
that mcludes an actuator and a valve. The water dispensing systern 950 can be supported n the
module housing 914 and connected to the water conduit 948, The actuator can be activated to
open the valve and dispense water through the water conduit 948. The water dispenser 912 can
be left in the on or open position and the water dispensing system 950 configured to control
dispensing of the water. The actuator can be activated by a touchless sensor, such as a sensor 952
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supported in the module housing 914, or by a sensor 954 supported in the dispenser housing 916,
or either sensor. The sensors 952 and 954 may be infrared sensors. The sensors 952 and 954 may
also be employed to dispense the composition from the composition dispenser 902, Different
movements or gestures of the mdividual may trigger timer programs, as described above, to
dispense the water and enut the hight from the light source 908, Additionally, dispensing of the
composition may also be controlled by a timer program. The timer program may be stored in the
memory 920 and executed via the processor 918 Indeed the processor 918 and memory 920 may
be described as a timer. The sensor 952 and 954 can be connected to the processor 918 and the
memory 920. The sensor 952 and the water dispensing system 950, including the actuator, can be
connected to the processor 918 and the memory 920 via the cable 910

The composition dispenser 902 can include an mmage capturing system 974 The umage
capturing system can inclode 3 camera to capture images or video of a decontamination event.
The camera 940 can be supported in the module housing 914, Alternatively, the camera can be
part of the image capturing system 974 housed in the composition dispenser 902, In other words,
the image capturing system 974 can have a camera in the composition dispenser 902 or the hight
module 906 or both. The camera 940 1n the light module 906 can be controlled by the image
capturing system 974 and powered by the power source 904, The camera 940 can be connected
to the components of the composition dispenser 902 for control and power via the cable ©10. The
image capturing system 974 may be controlled by and make use of the processor 918 and
memory 920,

The image capturing system 974 may have all of the same features and capabilities as
those described for the image capturing system 118 of FIGS. 1 A-G. The image capturing system
974 may be employed to identify the individual mitiating the decontamination event, wherein the
identification tag comprises personal identification indicia encoded in at least one of a barcode, a
quick response {QR) code, a radio frequency wdentification (RFID) tag, or text that 15 recognized
via optical character recognition, and wherem the image capturing system 18 operable with a
computer system configured to associate an identity of the mdividual with a stored individual
profile. Data captured by the image capturing systern 974 can be stored on the memory 920, ona
memory card associated with the data connection 936, or stored in a remote data base that 1s

accessed viag the data conmection 956
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As discussed above, the image capturing system 974 can function a5 a sensor that 1s
configured to detect the fluorescence of the fluorescent agent by analyzing at least one of the one
or more images captured by the image capturing system. The analysis can take place using the
processor 918 and memory 920 or a remuote computing system accessed over a network, The
analysis can also measure an intensity of the fluorescent agent that 1s present. The analysis can
also measure an amount of time the fluorescent agent 13 present during the decontamination
event. Analysis of the images from the image capturing system 974 can be used to generate a
s¢ore grading or scoring the decontamination event. The composition dispenser 902 can also
mclude an alert system 978 in communication with the umage capturing system 974 configured
to notify the mdividual when the fluorescence of the fluorescent agent 1s no longer detected
about the portion of the skin or a covering of the skin of the individual. The alert system 978 can
also be referred to as a notification system and can mclude a notification device.

The alert system 978 can be operable with a timer to notify the individual of the passage
of timer during predetermined periods of time. The timer can be the processor 918 and the
memory 92. For example, the alert system 978 with the notification device can provide visual,
auditory, or haptic feedback to the mdividual. The alert system 978 can include lights that
progressively illuminate or turn off during a predetermined period of time. The notification
device of the alert system 978 can include a display that numerically counts time. The alert
system 978 can also be a display that outputs information to a user regarding the power source
904, the composition, or specifically the fluorescent agent. For example, the alert system 978 can
output information regarding the battery level or battery life remaining for a battery associated
with the power source 904, The alert system 978 can notify a user that the battery needs to be
replaced. The alert system 978 can output information regarding the amount of composition,
fluorescent agent, or cleansing agent remaining in the composition dispenser 902,

The composition dispenser 902 can further comprise, and the dispenser housing 916 can
further support, a fingerprint scanner 964, The fingerprint scanner 964 can receive fingerprint
data from an mndividual when a finger or digit of the individual s pressed against a sensor of the
fingerprint scanner 964, Fingerprint data for individuals can be stored in a database, such as
database 410 of FIG. 4 or another database, and used to identify the individual during or prior to
a decontarmnation event. The database may be stored locally in the components of the
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compostiion dispenser 902 or remotely. The wdentification made using the fingerprint data
captured by the fingerprint scanuner 964 can be used to store 1mages captured by the image
capturing system 974 and associate these with the identification of the individual.

The composition dispenser 902 can further comprise, and the dispenser housing 216 can
further support, an identification system 966 supported 1o the dispenser housing and associated
with the processor 918 and memory 920 to identify the individual initiating the decontamimation
event via a mobile device associated with the imndividual. The identification systern 9606 can be
configured to wireless communicate with the mobile device to exchange personal identification
mformation regarding an identity of the individual. The mobile device may be a computer
system, such as computer system 404 of FIG. 4. The mobile device may be a smart phone, smart
watch, or other personal electronic device that s carried by the mdividual. The individual may
engage a button or input a command via other techmques such as voice commands on either the
mobile device or the identification system 966 in order for the identification system {o be
mitiated to identify the individual. The mobile device may execute software associated with the
identification system 9606 in order to communicate with the identification system 966. The
identification system 966 and the mobile device may communicate wireless using cellular
networks, WiFi, Bluetooth, near field communications, or other wireless protocols and hardware.
Identifying an mdividual using any of the technigues described herein may cause the image
capturing system 974 to record images of the decontamunation event and store the images with
metadata associated with the individual’s wdentity. Fdentifying the individual may also cause the
processor 918 and memory 920 to execute a timer program custonized to the individual where
the timer program may define time periods for and control the dispensing of the composition, the
water, and the emission of the hight from the light source 908, Such a customized timer program
may be stored in the memory 920 or may be accessed by the processor 918 and memory 920 na
rernote database over a network.

The power source 904 may further be associated with a power geverator 968 supported in
the module housing 914 that may comprise an impeller in the water conduit 948 that when turned
or rotated will generate electricity to charge a battery associated with the power source 904, The

power source 904 and the power generator may be electrically connected via the cable 910. The
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power generator 317 may bave all of the same features and capabilities as those described for the
power generator 122 of FIGS. 1A-G.

FIG. 9 depicts an embodiment where the light source 908 is purpose built into the water
dispenser 912 at the time of manufacture. Such an embodiment can have other components also
built into the water dispenser 912 such as the camera 940, sensor 952, the water dispensing
system 950, and the power generator 968 The water dispenser 912 can be connected to the
composttion dispenser 902 via the cable 910 where the cable 910 may have a plurality of wires
to supply electrical connections and data connections to the components of the water dispenser
912. Building the described components into the water dispenser 912 allows the composttion
dispenser 902 {o be located remote from the wash basin 926, For example, the composition
dispenser 902 may be mounted to a wall while the water dispenser 912 15 located proximate to
the wash basin 926 such that the light source 908 can emit light mto the 1nspection space as
described above.

FI1G. 4 depicts a networking environment for computing devices in accordance with
examples of the present technology. The networking environment can include a data connection
device 401 for a device, system, apparatus, or component of the present technology. For
example, the data connection device 401 can be the data connection supported on the water
dispenser 102 of FIGS. 1A-G, the water dispenser 202 of FIGS. 2A-H, the dispensing apparatus
304 of FIGS. 3A-H, and the composition dispenser with the remote light module of FIGS. ¢ A-E.
The data connection device 401 s capable of transmitting and receiving data with another
device. The data connection device 401 can communicate with another device directly or overa
network 402. The data connection device 401 can communicate via a wired connection, wireless
technology, or via removable storage.

In one example, the data connection device 401 can commmunicate with a computer
system 404, The computer svstem 404 may be physically proximate to and directly connected to
the data connection device 401. For example, the computer system 404 may be a laptop
computer or a sroart phone 1o the same room as the data connection device 401, The computer
systern 404 may be executing software or an application that 1s capable of communicating with
the data connection device 401 and adjusting the settings of the data connection device 401 and
associated of connected devices, systems, and/or components. For example, the application on
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the computer system 404 can modify a timer program 1ostalled on a timer associated with and in
communication with the data connection device 401,

The computer system 404 as well as a computer system 406 and a computer system 403
can communicate with the data connection device 401 over a network 402, The network 402 may
be the internet, a local area network, an ad hoc network, or another type of network. The data
connection device 401 may connect to the network 402 or the computer system 404 via a wired
connection or g wirgless connection. The wireless connection may be WiFy, Bluetooth, Near-
Field Communications, Zigbee, etc used for computer networking. The computer systems 404,
406, and 408 may be physically close or remote to the data connection device 401, Each of the
computer systems 404, 406, and 408 can nclude, a bus, a processor, a memory, a storage device,
mput/output devices, and other components typically associated with computer systems. The
computer systermn 408 can include a database 410. The computer system 404 and/or the computer
system 406 can also comprise a database. The database 410, or other databases, may store user
profile data such as a user identity and personal identification indicia associated with an
identification tag for the user. The data connection device 401 may receive personal
identification indicia from an image capturing system and then send the personal identification
indicia to the computer system 408. The computer system 408 may then use the personal
identification indicia to look up the user wdentity in the database 410 associated with a user
profile. The user identity may then be sent back to the data connection device 401, The user’s
identity may then be used by the system or device associated with the data connection device 401
to record images of a decontamination event and associate the images with the user identity. The
user identity may be saved as metadata for the images. The data connection device 401 may
transmit the images to the computer system 408 for storage in the database 410

The database 410 may also store other data associated with the present technology. For
example, the database 410 may store timer programs for controlling the operations of a
decontamination event. A user may create a custom timer program that is associated with a user
identity for the user and store thus in the database 410, Once a user 15 1dentified as using a system
or device associated with the data connection device 401, the custom timer program for the user
may be downloaded from the database 410 1o the data connection device 401 s0 that the user
may employ the custom timer program at the systern where the user 1s located. The database 410
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may also store scores that are generated for a decontamination event based on analyzing the
iwages associated with a given decontammation event for a given user. The database 410 can
further store predetermined user motions that can be matched with current motions to activate
one or more timer programs, one or more light sources, an agent dispensing systern, a water
dispensing system, a water dispenser, and others as described herein.

FIG. 5 18 a flowchart of an example method 500 for facilitating effective decontamination
of a portion of at least one of skin or a covering of the skin of an individual as part of a
decontamination event, including assessing the effectiveness of the decontammation event
according to an example of the present technology. The method can mclude, activating 502, via a
first touchless sensor, a water dispenser for a first period of time as controlled by a timer, the
water dispenser being operable to dispense water onto a portion of the skin or the covering of the
skin of the mdividual. The method can melude, applying 504 a composition to the portion of the
skin or the covering of the skin of the individual, wherein the composition comprises a skin
cleansing agent and a fluorescent agent capabie of fluorescing when exposed to light. The
method can include, activating 506, via a second touchless sensor, a light source for a second
period of time as controlled by the timer, the light source being operable to emit hight onto the
portion of the skin or the covering of the skin of the individual and the composition as applied
thereon. The method can further include, initiating 508 a decontamination procedure as part of
the decontamination event to effectuate the decontanunation of the portion of the skin or the
covering of the skin of the individual The method can include, activating 510 the water
dispenser for a third period of time as controlied by the timer to rinse the composition from the
portion of the skin or the covering of the skin of the individual, wherein the water 1s dispensed
during the third period of time concurrent with the emission of the light during at least a portion
of the second period of time.

The method can further include, activating the water dispenser for a third period of tiroe
comprises detecting, using a fluorescent enussion intensity sensor OF an image capturing system,
an mtensity of fluorescence of the fluorescent agent in the composition as applied to the skin or
covering of the skin of the individual, and activating the water dispenser for the thud period of
time upon the fluorescent enussion intensity sensor or an wage capiuring system detecting a
predetermined intensity of fluorescence of the fluorescent agent. The method can further include,
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following the second and third penods of time, detecting any remaining traces of composition on
the portion of the skin or the covering of the skin of the individual. The method can further
include, 1o the event traces of the composition remam, activating the light source for a fourth
period of time as controlled by the timer. The method can further include, activating the water
dispenser for a fifth period of time as controlled by the timer to rinse any remaining composition
from the portion of the skin or the covering of the skin of the mmdividual, wheremn the water 15
dispensed during the fifth period of time concurrent with the emission of the hght duning at least
a portion of the fourth period of time. The method can further include, the detecting any
remaining fraces of composition comprises detecting a predetermined mntensity of fluorescence
of the fluorescent agent using a fluorescent emission mtensity sensor or an image capturing
system. The method can further include, selecting the skin cleansing agent from the group of
skin cleansing agents consisting oft hiquid soap, powdered scap, antibacterial soap, and
antimicrobial soap. The method can further include, selecting the fluorescent agent from the
eroup of fluorescent agents consisting of: compounds contamning fluorophores, fluorescein,
xanthene dves, thodamine dyes, stilbene dyes, functionalized polveyelic aromatic hydrocarbon
dyes inciuding lissamine flavine FF, pyranine, and/or amino G acid, triarylmethane dyes, methyl
viglet dyes, fuchsine dves, phenol dyves, malachite green dyes, victoria blue dyes, diaryimethane
dyes, and fluorescent fruit extracts including extracts from Viburnum tridlobum, Ribes, and Ribes
alpine.

FIG. © 15 a flowchart of an example method 600 for facilitating effective decontamination
of a portion of at least one of skin or a covering of the skin of an individual as part of a
decontamination event, including assessing the effectiveness of the decontamination event
according to an example of the present technology. The method can include, activating 602, by
way of a first movement of the individual detected by a touchless sensor of a water dispenser, a
timer program controlled by a tumer. The activating the first timer program can include,
activating 604 an actuator to conmununicate water from the water dispenser to the portion of the
skin or the covering of the skin of the individual for a first period of time. The activating the first
tumer prograro can include, causing 606 a hight source of the water dispenser to emit ight froma
light source onto the portion of the skin or the covering of the skin of the individual of an
individual at a sufficient mtensity and wavelength so as to cause a fluorescent agent within a
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composttion disposed about the skin or the covering of the skin of the individual to fluoresce at a
wavelength 1o the visible spectrum for a second period of time, wherein the composition
comprises a skin cleansing agent and the fluorescing agent. The activating the first fimer
program can include, activating 608 the actuator for a third period of time to comnunicate water
from the water dispenser to the portion of the skin or the covering of the skin of the mdividual
concurrent with the emission of the hight during at least a portion of the second period of time.
The method can further include, activating, by way of a second movement of the
mdividual detected by the touchless sensor, the light source for a fourth period of time, and the
actuator for a fifth period of time to communicate water from the water dispenser to the portion
of the skin or the covering of the skin of the individual concurrent with the emission of the hight
during at least a portion of the fourth period of time. The method can further include, detecting
any remamning traces of composition on the portion of the skin or the covering of the skin of the
mdividual. The method can further include, activating, by way of a second movement of the
mdividual detected by the touchless sensor, the light source for a fourth period of time, and the
actuator for a fifth period of time to communicate water from the water dispenser to the portion
of the skin or the covering of the skin of the individual concurrent with the emission of the light
during at least a portion of the fourth period of time. The method can further include,
The method can further include, activating the water dispenser for a third period of time
comprises detecting, using a fluorescent emission intensity SEnsor of an image capturing system,
an intensity of fluorescence of the fluorescent agent in the composition as applied to the skin or
covering of the skin of the individual, and activating the water dispenser for the third period of
time upon the fluorescent emission intensity sensor of an image capturing system detecting a
predeternined intensity of fluorescence of the fluorescent agent. The method can further include,
selecting the skin cleansing agent from the group of skin cleansing agents consisting oft higuid
soap, powdered soap, antibacterial soap, and antimicrobial soap. The method can further include,
the fluorescent agent from the group of fluorescent agents consisting of: compounds containing
fluorophores, fluorescein, xanthene dyes, rhodamine dyes, stilbene dyes, functionalized
polycyelic aromatic hydrocarbon dyes including hissaroine flavine FF, pyranine, and/or amino G

acid, triarylmethane dyes, methyl violet dyves, fuchsine dves, phenol dyes, malachite green dyes,
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victoria blue dyes, diarylmethane dves, and fluorescent fruit extracts including extracts from
Viburnum triloburm, Ribes, and Ribes alpine

FIG. 7 15 a flowchart of an example method 700 for faciliating effective decontanunation
of a portion of at least one of skin or a covering of the skin of an individual as part of a
decontamination event, including assessing the effectiveness of the decontanunation event
according to an example of the present technology. The method can inchude, accessing 702 a
water dispenser operable to dispense water. The method can include, activating the water
dispenser to dispense water onto the portion of the skin or the covering of the skin of the
mdividual 1o be decontanunated. The method can mnclude, activating 704 an agent dispensing
system supported i the water dispenser to dispense 3 composition, the composifion comprising a
skin cleansing agent and a fluorescent agent capable of fhuorescing when exposed to hight. The
method can 1nclode, applying 706 the composition to the portion of the skin or the covering of
the skin of the individual to be decontaminated. The method can inchide, initiating 708 a
decontamination procedure as part of the decontamination event to effectuate the
decontamunation of the portion of the skin or the covering of the skin of the individual and to
remove the composition. The method can include, activating 710 a light source supported in the
water dispenser to emit light onto the portion of the skin or the covering of the skin of the
mdividual in connection with the decontamination event, wherein the light causes any traces of
the fluorescent agent to fluoresce at a wavelength in the visible spectrum. The method can
mclude, with the portion of the skin or the covering of the skin of the individual exposed to the
fight, visually inspecting 712 the portion of the skin or the covering of the skin of the individual
to ensure the fluorescent agent has covered the portion of the skin or the covering of the skin of
the individual. The method can mclude, applying 714 water to the portion of the skin or the
covering of the skin of the individual to remove the composition.

The method can further include, repeating the decontamination procedure and the
inspecting of the portion of the skin or the covering of the skin of the mdividual to continue to
remove remaiing armounts of the composition. The method can further include, selecting the
skin cleansing agent from the group of skin cleansing agents consisting of? hiquid soap, powdered
soap, antibacterial soap, and antimicrobial scap. The method can further include, selecting the
fluorescent agent from the group of fluorescent agents consisting of: compounds containing
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fluorophores, fluorescein, xanthene dyes, thodanune dyes, stilbene dyes, functionalized
polyeychic aromatic hydrocarbon dyes mcluding issanune flavine FF, pyranine, and/or amino G
acid, tnaryhoethane dyes, methyl violet dyes, fuchsine dyes, phenol dyes, malachite green dyes,
victoria blue dyes, diarylmethane dyes, and fluorescent fruit extracts including extracts from
Viburnum trilobum, Ribes, and Ribes alpine.

FIG. & 15 a flowchart of an example method 800 for facilitating effective decontarmination
of a portion of at least one of skin or a covering of the skin of an individual as part of a
decontamination event, including assessing the effectiveness of the decontammation event
according to an example of the present technology. The method can mmclude, accessing 302 a
dispensing apparatus coupled to a water dispenser operable to direct water to the dispensing
apparatus, wherein the dispensing apparatus 15 configured to control the dispensing of the water.
The method can further include, activating 804 a water dispensing system of the dispensing
apparatus to dispense the water onto the portion of the skin or the covering of the skin of the
mdividual o be decontanunated. The method can further include, activating 806 an agent
dispensing system of the dispensing apparatus to dispense a composition, wherein the
composition comprises a skin cleansing agent and an fluorescent agent capable of fluorescing
when exposed to light. The method can further include, applying 808 the composition to the
portion of the skin or the covering of the skin of the individual to be decontaminated. The
method can further include, initiating 810 a decontamunation procedure as part of the
decontamination event to effectuate the decontamination of the portion of the skin or the
covering of the skin of the individual and to remove the composition. The method can further
mclude, activating 812 a light source supported in the dispensing apparatus to emit light onto the
portion of the skin or the covering of the skin of the individual in connection with the
decontamination event, wherein the light causes any traces of the fluorescent agent to fluoresce
at a wavelength 1n the visible spectrum. The method can further 1nclude, with the portion of the
skin or the covering of the skin of the individual exposed to the hight, visually mspecting 814 the
portion of the skin or the covering of the skin of the mdividual to ensure the fluorescent agent
has covered the portion of the skin of the covering of the skin of the individual. The method can
further include, applying 816 water to the portion of the skin or covering of the skin of the
individual to remove the composition,
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The method can further include, repeating the decontamination procedure and the
inspecting of the portion of the skin or the covering of the skin of the mndividual to continue to
remove remaming amounts of the composition. The method can further include, applying water
to the portion of the skin or the covering of the skin of the individual as part of the
decontamination event to enhance the decontamination procedure. The method can further
melude, selecting the skin cleansing agent from the group of skin cleansing agents consisting of’
fiquid soap, powdered soap, antihacterial soap, and antimicrobial soap. The method can further
mclude, selecting the {luorescent agent from the group of fluorescent agents consisting of!
compounds contating fluorophores, fluorescein, xanthene dyes, rhodamine dyes, stitbene dyes,
functionalized polyeyche aromatic hydrocarbon dyves including hissamme Havine FF, pyranine,
and/or amino G acid, traryimethane dyes, methy! viglet dyes, fuchsine dyes, phenoi dyes,
malachite green dyes, victoria blue dyes, diarvimethane dyes, and fluorescent fruit extracts
mcluding extracts from Viburnum irtlobum, Ribes, and Ribes alpine.

FI1G. 10 1s a flowchart of an example method 1000 for facilitating effective
decontamunation of a portion of at least one of skin or a covering of the skin of an individual as
part of a decontamination event, including assessing the effectiveness of the decontamination
event according to an example of the present technology. The method can include, activating a
composition dispenser to dispense a composition onto the portion of the skin or the covering of
the skin of the individual to be decontaminated, the composition comprising a skin cleansing
agent and a fluorescent agent capable of fluorescing when exposed to light. The method can
further include, activating a light source, in response to the composition dispenser being
activated, the light source being supported in a light module located remote to the composition
dispenser to emit light onto the portion of the skin or the covering of the skin of the individual in
connection with the decontamination event, wherein the light causes any traces of the fluorescent
agent to fluoresce at a wavelength in the visible spectrum, wherein the hight 1s emitited 10 an
inspection space located between an outlet of a water dispenser and a wash basin. The method
can further include, applying the composition to the portion of the skin or the covering of the
skin of the ndividual to be decontanunated. The method can further 1include, with the portion of
the skin or the covering of the skin of the mdividual exposed to the light, visually inspecting the
portion of the skin or the covering of the skin of the individual to ensure the fluorescent agent
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has covered the portion of the skin of the covering of the skin of the individual. The method can
further include, carrving out a decontanunation procedure. The method can further include,
applying water to the portion of the skin or covering of the skin of the individual to remove the
COMPOSHION,

The method can further mclude, applying water to the portion of the skin or the covering
of the skin of the mdividual before activating the composttion dispenser. The method can further
melude, repeating the decontamination procedure and the inspecting of the portion of the skin or
the coverning of the skin of the individual to continue to remove remaming amounts of the
COMPOSIIoN.

The foregoing detailed description describes the technology with reference to specific
exemplary aspects. However, it will be appreciated that various modifications and changes can
be made without departing from the scope of the present technology as set forth in the appended
claims. The detailed description and accompanying drawings are to be regarded as merely
ilfustrative, rather than as restrictive, and all such modifications or changes, if any, are intended
to fall within the scope of the present technology as described and set forth herein.

More specifically, while illustrative exemplary aspects of the technology have been
described herein, the present technology 1s not himited to these aspects, but includes any and all
aspects having modifications, onussions, combinations (e g., of aspects across various aspecis},
adaptations and/or alterations as would be appreciated by those skilled in the art based on the
foregomng detailed description. The limitations in the claims are to be interpreted broadly based
on the language employed in the claims and not limited to examples described in the foregoing
detailed description or during the prosecution of the application, which examples are to be
construed as non-exclusive.

Reference was made to the examples illustrated in the drawings and specific language
was used herein to describe the same. Tt will nevertheless be understood that no imutation of the
scope of the technology 1s thereby mtended. Alterations and further modifications of the features
ilustrated herein and additional applications of the examples as dlustrated herein are to he
considered within the scope of the description.

Although the disclosure may not expressly disclose that sorne emboduments or features
described herein may be combined with other embodiments or features described herein, this
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disclosure should be read to describe any such combinations that would be practicable by one of
ordinary skill in the art. The user of “or” in this disclosure should be understood to mean non-
exclusive or, 1.e., “and/or,” uniess otherwise indicated herein.

Furthermore, the described features, structures, or characteristics may be combined in any
suitable manuner 10 one or more examples. In the preceding description, numerous specific
details were provided, such as examples of various configurations to provide a thorough
understanding of examples of the described technology. It will be recognized, however, that the
technology may be practiced without one or more of the specific details, or with other methods,
components, devices, etc. In other instances, well-known structures or operations are not shown
or described m detail to avoid obscuring aspects of the technology.

Although the subject matter has been described i language specific to structural features
and/or operations, it 1s to be understood that the subject matter defined in the appended claims 1s
not necessarily limited to the specific features and operations described above. Rather, the
specific features and acts described above are disclosed as example forms of implementing the
claims. Numerous modifications and alternative arrangements may be devised without departing

from the spirtt and scope of the described technology.
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CLAIMS
1. A dispensing apparatus attachable to a water dispenser for facilitating effective
decontarmnation of a portion of at least one of skin or a covering of the skin of an

ndividual as part of a decontamunation event, the dispensing apparatus comprising:

5 a housing;

a water dispenser mterface supported by the housing and configured to couple the dispensing
apparatus to the water dispenser, wherein the water dispenser 1s adapted to
communicate water from a water source to the skin or covermg of the skin of the
individual;

10 a water dispensing sysiem comprising a water conduit, the water dispensing system
configured to pass the water from the water dispenser through the housing to dispense
the water;

an agent dispensing system supported in the housing configured to dispense a composition

from a chamber via a composition conduit that passes through the housing, the

Ju—
(v

composition comprising a skin cleansing agent and a fluorescent agent capable of
fluorescing when exposed to light; and
a light source supported in the housing so as to emit light in accordance with a predetermined
field of view, wherein the light source is configured to emit the light at a sufficient
intensity and wavelength so as to cause the fluorescent agent disposed about the skin
20 or a covering of the skin of the individual to fluoresce at a wavelength in the visible
spectrum, and wherein the field of view defines, at least in part, an inspection space in
which the portion of the skin or the covering of the skin of the individual can be
positioned to detect the presence or absence of fluorescing fluorescent agent during

the decontamination event.

2. The dispensing apparatus of claim 1, wherein the water dispenser interface comprises a

threaded receiver operable to thread onto a threaded portion of the water dispenser.
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3. The dispensing apparatus of claim 1, wherein the water dispenser interface comprises g
sleeve configured to fit over an end of the water dispenser and operable to couple the housing to

the water dispenser via friction fit.

4. The dispensing apparatus of claim 1, further comprising:

a mount configured to attach the housing of the dispensing apparatus to a portion of the water
dispenser away from a water outlet of the water dispenser, and wherem the water
dispenser interface comprises:

a coupling configured to mterface with the water dispenser about the water outlet;
and
an external tube configured to connect the water outlet of the water dispenser to the

water conduit of the water dispensing system.

5. The dispensing apparatus of claim 1, wherein the housing comprises a touchless
dispensing system having one or more sensors operable to facilitate touchless dispensing of the
water for application to the skin or a covering of the skin of the individual.

6. The dispensing apparatus of claim 1, wherein the agent dispensing system comprises a
touchless dispensing system having one or more sensors operable to facilitate touchless

dispensing of the composition for application to the skin or a covering of the skin of the

mndividual.
7. The dispensing apparatus of claim 1, further comprising a pressure system in

communication with the chamber, wherein the pressure system is configured to pressurize the
composition to cause the composition to flow under pressure through the conduit.

8. The dispensing apparatus of claim 1, further comprising a pump 1o cormmunication with
the chamber, wherein the pump 1s configured to cause the composition to flow through the

conduit,
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9. The dispensing apparatus of claim 1, wherein the composition comprises a pre-mixed

solution of the skin cleansing agent and the fluorescent agent.

10, The dispensing apparatus of claim 1, wherein the chamber comprises a first sub-chamber
containing the skin cleansing agent, a second sub-charmber containing the fluorescent agent, and
wheremn the agent dispensing system comprises a muxing mechanism for mixing the skin

cleansing agent and the fluorescent agent on-demand and prior to apphcation of the composition

to the skin or a covering of the skin of the individual.

i1 The dispensing apparatus of claim 1, wherein the skin cleansing agent 15 selected from
the group of skin cleansing agents consisting of hquid soap, powdered soap, hand samtizer,

antibacterial soap, and antinucrobial soap.

12, The dispensing apparatus of claim 1, wherein the fluorescent agent 1s a fluorescent dye.

13, The dispensing apparatus of claim 1, wherein the fluorescent agent 1s selected from the
group of fluorescent agents consisting of. compounds containing fluorophores, flucrescein,
xanthene dyes, rthodamine dyes, stilbene dyes, functionalized polycyclic aromatic hydrocarbon
dyes including lissamine flavine FF, pyranine, and/or amino G acid, triarylmethane dyes, methyl
violet dves, fuchsine dyes, phenol dyes, malachite green dyes, victonia blue dyves, diaryimethane
dyes, and fluorescent fruit extracts including extracts from Viburnum trilobum, Ribes, and Ribes

alpine.

14, The dispensing apparatus of claim 1, wherein the light source comprises a power source
that 1s selected from the group of power sources consisting of’ a replaceable battery, a

rechargeable battery, inductively transferred power, and an alternating current power source.

s, The dispensing apparatus of claim 1, further comprising:
a power generator configured to generate power for a batiery to power at east one of the
hight source, the agent dispensing system or the water dispensing system, wherein the power
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generator coroprises an impeller supported and operative within a water supply conduit used to

supply water 1o the water dispenser.

16, The dispensing apparatus of claim 1, wherein the light source s configured to position

S the field of view between the water outlet of the dispensing apparatus and a wash basin.

17 The dispensing apparatus of claim 1, wherein the hight source 13 configured to enut

uitraviolet light at a wavelength 1n a range of about 150-400 nanometers.

10 18 The dispensing apparatus of claim 1, wheremn the light 1s ultraviclet A {UVA), ultraviolet

B {UVB}, ultraviolet C{UVC), or a combination thereof.

19. The dispensing apparatus of claim 1, wherein the light source 1s configured to emit

visible light at 3 wavelength 1n a range of about 400-700 nanometers.

15
20 The dispensing apparatus of claim 1, wherein the light source 1s configured to enut
infrared light at a wavelength in a range of about 700 nanometers to 1 millimeter.
21 The dispensing apparatus of claim 1, wherein the light 1s enutted at an intensity and

20 wavelength so as to provide a germicidal effect when incident upon the skin or a covering of the

skin of the ndividual

22 The dispensing apparatus of claim 1, further comprising:
an image capturing system supported in the housing, the umage capturing system
25 comprising a camera in conununication with a processor for capturing one or more images of the
portion of the skin or the covering of the skin of the mdividual subject to the decontamination

event.

23. The dispensing apparatus of claim 22, wherein the image capturing system is configured
30 tosense an identification tag used to wdentity the individual srutiating the decontamination event,

7
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wherein the identification tag comprises personal identification indicia encoded mn at least one of
a barcode, a quick response (QR) code, or text that 1s recognized via optical character
recognition, and wherein the image capturing system is operable with a computer system

configured to associate an identity of the individual with a stored ndividual profile.

24, The dispensing apparatus of claim 22, wherein the one or more images are stored on a

removable memory storage device associated with the 1mage capturing system.

25, The dispensing apparatus of claim 23, wherein the image capturing system is in
commumcation with a computer network, and i1s configured to transmiut data corresponding to at
ieast one of the one or more mages and the personal identification mdicia over the computer

network, wherein a connection to the network is wired or wireless.

26 The dispensing apparatus of claim 22, wherein the image capturing system functions as a
sensor that is configured to detect the fluorescence of the fluorescent agent by analyzing at least
one of the one or more images captured by the image capturing system, and wherein the water
dispenser further comprises a notification system in communication with the image capturing
system configured to notify the individual when the fluorescence of the fluorescent agent is no

longer detected about the portion of the skin or a covering of the skin of the individual

27 The dispensing apparatus of claim 22, wherein the image capturing system is configured

to record at least a portion of the decontamination event.

28 The dispensing apparatus of claim 22, wherein the image capturing system is configured

to measure an ntensity of the fluorescence of the fluorescent agent.

29. The dispensing apparatus of claim 22, wherein the image capturing system is configured

to measure an amount of time the fluorescence of the fluorescent agent 1s detected.
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30 The dispensing apparatus of claim 22, wherein the image capturing system 1s configurec

to generate a score based oo results of the recording of the portion of the decontarmination event.

31 The dispensing apparatus of claim 22, wherein the image capturing system is configured
to recognize and record movements of the individual associated with the decontanunation event,
and match these with stored predetermined acceptable movements associated with an operation
of the dispensing apparatus, the image capturing system activating an operation of the dispensing

apparatus upon determuning a match.

32, The dispensing apparatus of claim 1, further comprising:

an alert system positioned 10 the housing and operable with a timer to time at least a
portion of the decontamination event in accordance with one or more predetermined durations of
time, and to notify the mdividual of the expiration of the one or more durations of time, wherein
the alert system comprises a notification device configured to provide visual, auditory, or haptic

feedback.

33. The dispensing apparatus of claim 32, wherein the notification device comprises a
plurality of notification lights configured to progressively change status from an initiation of a

decontanunation procedure to the end of the decontamination procedure.

34. The dispensing apparatus of claim 2, wherein the notification device comprises a display

that numerically counts time intervals until the expiration of the duration of time.
3S. The dispensing apparatus of claim 32, wherein the alert system is configured to activate a
notification when the fluorescent agent disposed about the skin or a covering of the skin of the

individual fluoresces at a predeternuned 1otensity.

6. The dispensing apparatus of claim 1, further comprising:

3
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a fingerprint scanver positioned n the housing to identity the individual vutiating the
decontanmuination event, the fingerprint scanner operable with a computer system contigured to

associate the identity of the individual with a stored dividual profile.

37, The water dispenser of claim 1, further comprising:

an identification system supported in the housing and associated with a memory and
processor to identify the individual mutiating the decontammation event via a mobile device
associated with the individual, the wdentification system being configured to wirelessly
communicate with a mobile device to exchange personal identification indicia regarding an

identity of the wndividual.

38 The water dispenser of claim 37, wherein the mobile device mcludes a radio frequency
identification (RFID) tag that communicates the personal identification indicia and 1s employed

by the 1dentification system to identify the individual.

39. A system for facilitating effective decontamination of a portion of at least one of skinora

covering of the skin of an individual as part of a decontamination event, the system comprising:

a water dispenser adapted to comamunicate water from a water source to the skin or covering of
the skin of the individual;

a wash basin configured to capture the water and drain the water away;

a chamber for holding a composition comprising a skin cleansing agent and a fluorescent agent
capable of fluorescing when exposed to light;

a dispensing apparatus with a housing comprising:

a water dispenser interface configured to couple the dispensing apparatus to the water dispenser;

a water dispensing system comprising a water conduit, the water dispensing systern configured
10 pass the water from the water dispenser through the housing to dispense the water;

an agent dispensing systern posttioned 1n the housing configured to dispense a composition from
the chamber via a composition conduit that passes through the housing, the composition
comprising a skin cleansing agent and a fluorescent agent capable of fluorescing when
exposed to hight; and
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a light source positioned 1u the housing 30 as to enut hight in accordance with a predetermmed
field of view, wheremn the light source 1s configured to emit the light at a sufficient
mtensity and wavelength so as to cause the fluorescent agent disposed about the skinora
covering of the skin of the individual to fluoresce at a wavelength 1o the visible spectrum,

S and wherein the field of view defines, at least in part, an mspection space mt which the
portion of the skin or the covering of the skin of the individual can be positioned to detect
the presence or absence of fluorescing fluorescent agent during the decontamination

gvent,

10 40 The system of claim 39, wheremn the water dispenser mterface comprises a threaded

receiver operable to thread onto a threaded portion of the water dispenser.

41, The system of claim 39, wherein the water dispenser interface comprises a sleeve

configured to {it over an end of the water dispenser and operable to couple the housing to the

15 water dispenser via friction fit.
42. The system of claim 39, further comprising:
a mount configured to attach the housing of the dispensing apparatus to a portion of the water
dispenser away from a water outlet of the water dispenser, and wherein the water
20 dispenser interface comprises:
a couphing configured to interface with the water dispenser about the water outlet;
and
an external tube configured to connect the water outlet of the water dispenser to the
water conduit of the water dispensing systen.
25

43, The system of claim 39, wherein the housing comprises a touchless dispensing systern
having one or more sensors operable to facilitate touchless dispensing of the water for

application 1o the skin or a covering of the skin of the individual.
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44, The system of claim 39, wherein the agent dispensing system comprises a touchless
dispensing systern having one or more sensors operable to facilitate touchless dispensing of the

compostiion for application to the skin or a covering of the skin of the individual.

45, The system of claim 39, further coraprising a pressure system in conmununication with the
chamber, wherein the pressure system 15 configured to pressurize the composition to cause the

composition to flow under pressure through the condut.

46, The svstem of claim 39, further comprising a pump in communication with the chamber
o 3 & 9

wherein the pump 1s configured to cause the composition to flow through the conduit,

47, The system of claim 39, wherein the composition comprises a pre-muxed solution of the

skin cleansing agent and the flucrescent agent.

48, The system of claim 39, wherein the composition dispenser comprises a first sub-
chamber containing the skin cleansing agent, a second sub-chamber containing the flucrescent
agent, and wherein the agent dispensing system comprises a mixing mechanism for mixing the
skin cleansing agent and the fluorescent agent on-demand and prior to application of the

composttion to the skin or a covering of the skin of the individual

49 The system of claim 39, wherein the skin cleansing agent is selected from the group of
skin cleansing agents consisting of liquid soap, powdered soap, hand sanitizer, antibactenal

soap, and antimicrobial soap.

LA

0. The system of claim 39, wherem the fluorescent agent is a fluorescent dye.

(]

1. The system of claim 39, wherein the fluorescent agent 1s selected from the group of
fluorescent agents consisting of? compounds containing fluorophores, fluorescein, xanthene dyes,
rhodamine dyes, stilbene dyes, functionalized polyevelic aromatic hydrocarbon dyes mcluding
fissamine flavine FF, pyranine, and/or anuno G acid, triaryimethane dyes, methyl violet dyes,
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fuchsine dyes, phenol dves, malachite green dyes, victoria blue dyes, diarvimethane dyes, and

fluorescent fruit extracts including extracts from Viburoum trilobum, Ribes, and Ribes alpmne.

The system of claim 39, wherem the Light source comprises a power source that 1s

52.
selected from the group of power sources consisting of: a replaceable battery, a rechargeable

battery, mductively transferred power, and an alternating current power source.

33, The system of claim 39, further comprising:
a power generator configured to generate power for a battery to power at least one of the

hight source, the agent dispensing system or the water dispensing system, wherein the power

generator comprises an impeller supported and operative within a water supply conduit used to

supply water to the water dispenser.

The system of claim 39, whergin the light scurce is configured to enut ultraviolet light at

34,
a wavelength i a range of about 150-400 nanometers.

5
S5, The system of claim 39, wherein the hight 1s ultraviolet A (UVA}, ultraviolet B (UVB)
ultraviolet C {(UVC), or a combination thereof.

20 56 The system of claim 39, wherein the light source 1s configured to enut visible light at a

wavelength in a range of about 400-700 nanometers.

57 The system of claim 39, wherein the light source is configured to emit infrared light ata
wavelength in a range of about 700 nanometers to 1 nullimeter.

The system of claim 39, wherein the hight 1s emitted at an intensity and wavelength so as

25
58.
to provide a germicidal effect when incident upon the skin or a covering of the skin of the
individual
K1V The system of claim 39, further comprising:
81
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an unage capturing system supported in the housing, the image capturing system
COMPriSIng a camera in conununication with a processor for capturing one or more images of the
portion of the skin or the covering of the skin of the individual subject to the decontamination

event.

60, The system of claim 539, wherein the image capturing systen 1s configured to sense an
identification tag used to wdentify the mdividual imtiating the decontamination event, wheremn the
dentification tag comprises personal identification indicia encoded n at least one of a barcode, a
quick response (3R} code, or text that 18 recognized via optical character recognition, and
wheremn the mage capturing system 1s operable with a computer system configured to associate

an identity of the individual with a stored individual profile.

61. The system of claim 59, wherein the one or more images are stored on a removable

memory storage device associated with the rmage capturing system.

62, The system of claim 60, whergin the image capturing system is in communication with a
computer network, and 1s configured to transmit data corresponding to af feast one of the one or
more images and the personal identification indicia over the computer network, wherein a

connection to the network is wired or wireless.

63. The system of claim 39, wherein the image capturing system functions as a sensor that 15
contigured to detect the fluorescence of the fluorescent agent by analyzing at least one of the one
or more images capiured by the image capturing system, and wherein the water dispenser further
comprises a notification system in communication with the image capturing system configured to
notity the individual when the fluorescence of the fluorescent agent 18 no longer detected about

the portion of the skin or a covering of the skin of the individual.

64. The system of claim 59, wherein the image capturing system 13 configured to record at

least a portion of the decontamination event.
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6. The system of claim 59, wherein the image capturing system 15 configured to measure an

intensity of the fluorescence of the fluorescent agent.

66, The system of claim 39, wherein the image capturing system 1s configured to measure an

amount of time the fluorescence of the fluorescent agent s detected.

67. The system of claim 59, wherein the image capturing system 13 configured to generate a

score based on results of the recording of the portion of the decontamunation event.

68, The system of claim 59, wherein the image capturing systen 1s configured to recognize
and record movements of the individual assocated with the decontamination event, and match
these with stored predetermined acceptable movements associated with an operation of the
dispensing apparatus, the image capturing system activating an operation of the dispensing

apparatus upon determining a match.

69, The system of claim 39, further comprising:

an alert system operable with a timer to time at least a portion of the decontamination
event in accordance with one or more predetermined durations of time, and to notify the
mndividual of the expiration of the durations of time, wherein the alert system comprises a

notification device configured to provide visual, auditory, or haptic feedback.

70. The system of claim 69, wherein the notification device comprises a plurality of
notification lights configured to progressively change status from an initiation of a

decontamination procedure to the end of the decontamination procedure.

71 The system of claim 69, wherein the notification device comprises a display that

numerically counts time intervals until the expiration of the duration of tine.
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72. The system of claim 69, wherein the alert system 1s configured to activate a notification
when the fluorescent agent disposed about the skin or a covering of the skin of the individual

fluoresces at a predetermained intensity,

73 The system of claim 39, further comprising:
a fingerprint scanner to wdentify the individual mitiating the decontamination event, the
fingerprint scanner operable with a computer system configured 1o associate the identity of the

mdividual with a stored indrvidual profile.

74 The system of claim 39, further comprising:

an dentification system supported i the housing and associated with a memory and
processor to identify the individual mitiating the decontamination event via a mobile device
associated with the individual, the identification system being configured to wirelessly
communicate with a mobile device to exchange personal identification indicia regarding an

identity of the individual.

75, The system of claim 74, wherein the mobile device includes a radio frequency
dentification (RFID) tag that communicates the personal identification indicia and is employed

by the identification system to identify the individual.

76. A method for facilitating effective decontanunation of a portion of at least one of skin or

a covering of the skin of an individual as part of a decontamination event, the method

COMprising;

accessing a dispensing apparatus coupled to a water dispenser operable to direct water to the
dispensing apparatus, wherein the dispensing apparatus is configured to control the
dispensing of the water;

activating a water dispensing system of the dispensing apparatus to dispense the water onto the

portion of the skin or the covering of the skin of the individual to be decontamnated;
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activating an agent dispensing system of the dispensing apparatus to dispense a composition,
wherein the composition comprises a skio cleansing agent and an fluorescent agent
capable of fluorescing when exposed to hight;
applying the composition to the portion of the skin or the covering of the skin of the mdividual to
3 he decontaminated;
mitiating a decontammnation procedure as part of the decontamination event to effectuate the
decontarmination of the portion of the skin or the covering of the skin of the individual
and to remove the composition,
activating a light source supported 1n the dispensing apparatus to emit hight onto the portion of
10 the skin or the covering of the skin of the individual in connection with the
decontamunation event, wherein the light causes any traces of the fluorescent agent to
fluoresce at a wavelength in the visible spectrum;
with the portion of the skin or the covering of the skin of the idividual exposed to the light,

visually mspecting the portion of the skin or the covering of the skin of the individual to

15 ensure the fluorescent agent has covered the portion of the skin of the covering of the
skin of the individual; and
applying water to the portion of the skin or covering of the skin of the individual to remove the
composition.
26 77 The method of claim 76, further comprising:
repeating the decontanmination procedure and the inspecting of the portion of the skin or
the covering of the skin of the individual to continue to remove remaining amounts of the
composition.
25 78 The method of claim 76, further comprismng:

applying water to the portion of the skin or the covering of the skin of the individual as

part of the decontamination event to enhance the decontamination procedure.

>
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79. The method of claum 76, further comprising selecting the skin cleansing agent from the
group of skin cleansing agents consisting of hquid soap, powdered soap, hand sanitizer,

antibacterial soap, and antirnicrobial soap.

80. The method of claun 76, further comprising selecting the fluorescent agent from the
group of fluorescent agents consisting of: compounds containing fluorophores, fluorescein,
xanthene dyes, thodamine dyes, stilbene dyes, functionalized polveyelic aromatic hydrocarbon
dyes incloding lissamine flavine FF, pyramine, and/or amino G acid, triarvimethane dyves, methyl
violet dyes, fuchsine dyes, phenol dyves, malachite green dyes, victoria blue dyes, diaryimethane
dyes, and fluorescent fruit extracts including extracts from Viburmum trilobum, Ribes, and Ribes

alpine.

36



WO 2022/011188 PCT/US2021/040961

1/35

g /’ N
/
102
[ I 104
108 » 113
108
S—
NN [
= NI 152
—I 117
10 T
106

3

z
/
|

T
2 R

|
4, = 123
1121
125
krran A 1 00 R
1T

FIG. 1A



WO 2022/011188

2135

:

Y
-
EcH

3

Y
o]
]

)

j
B

FIG. 1B

PCT/US2021/040961



WO 2022/011188

3/35

162
/l\
/If"\\

[

»

108

P
- 1
1z
114+

FiIG. 1C

PCT/US2021/040961

3
(]
r

b

|



WO 2022/011188

4/35

PCT/US2021/040961

E | o1
#]
1“8:
::::;»Sll
mAw* I
fi_ﬁ
- [ W
i

.y
e
e

|

A

|

]
et




WO 2022/011188

104
l | o
;
108
AN
=
=
110 1
/ﬁ
124 "”":
T 428
M R
-
112
m .‘,-R"

5/35

FIG. 1E

PCT/US2021/040961



WO 2022/011188 PCT/US2021/040961

6/35
162
/’,»—-‘—"'“*»\\ ,/W
—, F 3
%f fﬁ \\\ \
; i 104
v
108
=
=
108
ST
N
o 128
"—-u..“_“_ ,114
12 T
114 L

FiIG. 1F



WO 2022/011188

7/35

PCT/US2021/040961

A
oot
=
b

e
s
3

3

S
3

FIG. 1G

oM




PCT/US2021/040961

WO 2022/011188

8/35

-
it

7/

-]

o
O

FIG. 2A



PCT/US2021/040961

WO 2022/011188

9/35

220

202

<
N

jte/

2/

o N o

FIG. 2B



PCT/US2021/040961

WO 2022/011188

10/35

*.f

v ha  hn w aty it iy e fate e et i e

FiG. 2C



PCT/US2021/040961

r

11/35

FlG. 2D

WO 2022/011188




PCT/US2021/040961

WO 2022/011188

12135

™
3
el Ty
g
ot
\.\ LN
& /
T - 4\
W& // o ]
M...c.w JK 2/ L5t
y o A
g 5
W /K X
< / u
\ R R ey sy s Qusily s S il SR S bbbt it sd 14
s o
ot
[ ¥
m i 3
It 11
W o0 \ [e )
R 8 /I &

FiG. 2E



PCT/US2021/040961

WO 2022/011188

13/35

FiG. 2F



PCT/US2021/040961

WO 2022/011188

14/35

o
d

FiG. 2G



PCT/US2021/040961

WO 2022/011188

15/35

208

sy
T4

ey

el

208 T

FiG. 2H



PCT/US2021/040961

16/35

WO 2022/011188

5
~
6_ i
<
[t fap!
w3
o™
M. \
o o X
m o o) {
\\ \MHHHMHHMWFMHHHHHHH el B DA HHHHHHHHHHHHHHHUHM\
/ \ﬂ.\ —
i1
ﬁ “MA _M
m« \

4

FiG. 21



WO 2022/011188 PCT/US2021/040961

17/35

, ] a2
L-(}A’\'«\* 13 [
) v
305 E:] A
o T B\\ ----------------------------
! i
S 316 152
‘T\ . e 0 L
i [
08 T LN 1a
AT x
HA
/H\ 1331 318 \
3

)

FIG. 3A



PCT/US2021/040961

WO 2022/011188

18/35

322
—/

FUVHRRRPRENS

Id—.

FIG. 38



PCT/US2021/040961

WO 2022/011188

19/35

FIG. 3C



PCT/US2021/040961

WO 2022/011188

20/35

o
o

)

)

FiG. 3D



WO 2022/011188

PCT/US2021/040961
21135
314
,i
/"ﬁLM /.\?5....;,
[ RN
308 .
77N N
=
N/
[ [
o | WL
e L
S 1
! 38
; t R H \‘
S t
208 1 Al e !
’1 \ ,i i 1
AN |
312 318 |
E
i \Lﬁ-m 318

FiG. 3E



PCT/US2021/040961

WO 2022/011188

22/35

—y

SUEINERUEEE

o
2 ‘ —
SE ‘,.\\\\ .1\\;1&!1\\.}!1..1‘!11.1.!.\11\.!‘!{.\ ]
N
/
/{ o -
¢ { \ o /
A L v
no,e//r 4 O
T A s
f_,, / o
\ IR S
AL N T U ekt el
] «
J/(.(:IHH:(!.IIEJ !!!!!!!!!!!!
(e SN -
a ool
bt o
U
B _ -
! &
Ly //
g g
¥ ) ﬁ $ R
/ [
/ >
g A
&

o
prted
o

FIG. 3F



PCT/US2021/040961

WO 2022/011188

23/35

\3
A -z
i e
R, -
!!!!!!!!!!! iy
e e e e e et e e ]
e e e e o
L=
.
s e
&1
\ o
)
{ £
<t
L
18’

o3

pt s

bt}

FiG. 3G



WO 2022/011188 PCT/US2021/040961

24/35

=
/

5
/

(]

Y

fa¥

e

. 4 ‘
\\*\

{
{
s

Lo
v
=
/l
A
v—“w——.w-««‘-w-«ww““\-\\-
L]
{an]
o~
15

045
o
h
{

|
/

B

——
E ,
\
3

.0
02

B
=
g
e
3

)

FIG. 3H



PCT/US2021/040961

WO 2022/011188
25735
208 = 2
ﬁ_@,@ -
\ o
\//\/,\/ \/
. L\‘\
» {
a0z > \/
\ k/{fwj 01 22
S 202
7&,,/\ N\ | @
) NGO/
/ AN,
¥
404 —*

FiG. 4



WO 2022/011188

]
2
)

26/35

Activaiing, via & first touchless sensor, & water dispenser

dispenser being operable to dispense watey ontc 3 portion
of the skin or the covering of the skin of the individual

Applying & composition 1o the portion of the skin or the
covenng of the skin of the individual, wherem the
composition comprises « skin cleansing spent and a
fluerescent agent capable of fluorescing when exposed
tight
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for a first period of time as controflied by a timer, the water |~ 502

N 504

Activaiimg, via a second tonchless sensor, a lght source foy
a second period of tme as controtled by the tmer, the fight
source being operable to emit light oo the portion of the
skin or the covering of the skin of the individaal and the
compaosition as applied thereon

L~ 508

Y

haitisting 2 deconiamination proceduee as part of the
decontamination event fo effectuate the decontamination
of the poriion of the skia o the covenny of the skin of the
ndividual

N~ 508

Y

Activating the water dispenser for a third peviod of tine as
controlled by the timer fo rinse the composiian from the
pertion of the skin or the covering of the skin of the
individual, wherein the water is dispensed during the third
period of time concatrent wiih the enission of the light
during at least a povtion of the second penod ot thoe

N~ 510

FIG. 5
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Activating, by way of 3 first movement of the ndividaal
detected by a tonchless sensor of a water dispenser, a - 802
timer program conirolied by o timer

Y

Acuvating an actibor 10 commmancate waler from the
water dispenser to fhe poriion of the skin or the covering N\~ 604
of the skin of the individual for a first period of tiine

\

Causimg a hght source of the water dispenser o oraut fight
from a light sowrce onto the portion of the skin oy the
covering of the shin of the imndividual of an 1ndividual af 4
sufficient intensily and wavelength so as to cause a
fluorescent agent within a composition disposed about the P\~ 808
skin or the covering of the skin of the wdividual o
fluoresce at & wavelength in the visible spectrum for a
second period of time, wherein the composition comprises
a skin cleansing agent and the {luorescing ageni

¥

Activating the actuator for a third pedod of time to
cormunaicate water from the water dispeaser fo the
portion of the skin or the covering of the skan of the \_~ B0R
mdividual concurrent with the emission of the light during
at feast o poriion of the second peniod of thne

FIG. 6
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Accessing a waier dispenser operable {o dispense water

- 702

Y

Acuvating the water dispenser o dispense water onio the
portion of the skin ov the covering of the skin of the
individaa! to be decontaminated

N 704

Y

Astivaiieg an apent dispeasiag svstem supported in the
weater disponser 1o dispense & composition. the
composilion comprising a skin cleansing agent and a
fluorescent agent capable of fluorescing when exposed to

K\ 708

tight
Y

Applying the composition {o the porfion of the skin or the
covermg of the skin of the individual to be
decomaminated

.- 708

Y

Initiating a decontamination prosedurs as part of the
decontaminaton event to effectuste the decontivination
of the portion of the skin or the covering of the skin of the
mdividual and 10 remove the composition

F 7O

Y

Activating a light sowrce supported in the water dispensey
to enit Haht onto the porton of the skin or the covering of
ihe skin of the individual 1 connection with the
decontamination event, wheretn the hight causes any fraces
of the fluorescent agent 1o {fluoresce at a wavelength in the
visible spectnum

s T2

Y

With the portion of the skin or the covering of the skin of
the mdividual enposed o the hght, visually nspecting the
portion of the skin or the covering of the skin of the
individual to ensure the Juorescent agent has covered the
portion of the sk or the covering o the skin of the
individual

- T14

X o

4

Applving water to the portion of the skin or the covering
of the skin of the individual o remove the composition

N 718

FIG. 7
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Accessing a dispensing apparatus coupled {0 a water dispenser operable to direct
water 1o the dispensing appatatas, wherein the dispensing apparatos is confgured to {7\~ 802
contral the dispensing of the waler

¥

Activaiing a water dispensing system of the dispensing sppamius o dispense the
water onto the portion of the skin or the covering of the skin ol the individpael to be - 804
decontaminated

¥

Activating an ageni dispensing svetam of the dispensing apparatus 1o dispense o
composition, whereln the composition comprises a skin cleansing agent and an LN~ 806
Huprescent agent capabile of fhuorescing when exposed to Hght

Y

Applving the compoesition to the portion of the skin or the covering of the skin of the
individual to be decontaminated

~\_- 808

¥

Initiating a decontamingtion procedure a5 part of the deconfaminatiaon event to
effeciuate the decontamination of the portion of the skin or the covering of the skin P _- 810
of the individual and o remove the composition

Y

Activating a hght source supporied in the dispensing spparatus to emit fight onto the
portion of the skin or the covering of the skin of the imdividual in connection with the
decontanunation event, wherein the light causes any traces of the fhuorescent agent to - 812
fluoresce at a wavelength in the visible spectrum

Y

With the portion of the skin or the covenmg of the skin of the wndividud exposed 1o
the hight, visually inspecting the portion of the skin or the coveriay of the skin of the - 814
individnal to ensure the fluorescent agent has covered the portion of the skin of the
povennng of the ghin of the mdividual

hd

Applving waier to the portion of the skin or covering of the skin of the individuaito

. - 818
remove the composition
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Activating 3 composition dispenser (o dispense a composition pnto the pertion of the
skin ar the covering of the skin of the individual io be decontaminated, the 1002
composition comprising a skin cleansing agent and a fluorescent agent capable of
Puorescing when exposed 1o ight

Y

Activating a light source, in response to the composition dispenser being activated,
the Light source being supporied in 3 beht snodule located remote to the composiiion
dispenser fo emit Hight onio the portion of the skin or the covering of the skin of the
individual in comnection with the decontamination event, wherein the Hipht causes 7\ _~1004
any traces of the luorescent agent o fuoresce at a wavelength in the vistble
spectrum, wherein the light is emuted in an inspection space located between an
oullet of a water dispenser and & wash basin

Y

Applyving the composition 1o the portion of the skin or the coverng of the sk of the \_-~1008
individual 1 be decontaminated

Y

With the portion of the skia or the covering of the skia of the ndividus] exposed to
the light, visually inspecting the portion of the skin or the covering of the skin of the 1008
individual 1o ensure the fuorescent agent has covered the portion of the skin of the
covering of the skhin of the mdividual

Y
Carrying o a decontamination procedure 1 -1010
Y

Applying water 1 the portion of the skin or covering of the skinoof the individual o 1012
remnove the composiiion “
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A. CLASSIFICATION OF SUBJECT MATTER

INV. A61L2/00 A61L2/18 Ab1L2/28 E03C1/05 GOINZ21/64
GO6K9/20 HO4N5/232
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According to International Patent Classification (IPC) or to both national classification and IPC
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13 October 2016 (2016-10-13) 10,12,
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18,22,
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see especially fig. 1-4 and the
corresponding text passages

Further documents are listed in the continuation of Box C. See patent family annex.
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"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance
"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone

°ited.t°| establish the pul_r;_licdation date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family
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Name and mailing address of the ISA/ Authorized officer
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International application No.
INTERNATIONAL SEARCH REPORT PLT/052021/040961
BoxNo.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. |:| Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. Izl Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. |:| Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. lll Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

—_

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (April 2005)
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.2

Claims Nos.: 5, 6, 8, 9, 11, 14-16, 19-21, 23, 26-28, 31, 33, 36-38,
40-75, 77-80

See Item III of the Written Opinion
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