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facilitates collection and/or processing of information associated with sensed
features are provided. In one aspect, a system can include a contact lens and
an analysis component external to the contact lens. The contact lens can in-
clude: a substrate; and a circuit, disposed on or within the substrate. The cir-
cuit can include: a plurality of sensors configured to sense respective features
associated with a wearer of the contact lens; and a communication compon-
ent configured to communicate information indicative of sensed features. The
analysis component can be configured to: receive the information indicative
of the sensed features; and generate statistical information based, at least, on
the information indicative of the sensed features.
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INFORMATION PROCESSING METHOD
TECHNICAL FIELD

16081] This disclosure generally relates to contact lenses that facilitate collection and/or

processing of nformation.

BRIEF DESCRIPTION OF THE DRAWINGS

[6002] FIG. 1 1s an illustration of a block diagram of an exemplary non-limiting system
mclading a contact lens that facilitates collection and/or processing of information in
accordance with aspects described herein,

[6603] FIG. 2 is an illustration of an exemplary nou-Hmiting data storage of a contact
fens that facilitates collection and/or processing of information in accordance with
aspects described herein.

[6004] FIG. 3 18 an illustration of an exemplary non-limiting table of information stored
m a contact lens in accordance with aspects described herein.

[6605] FIG. 4 is an illustration of an exemplary non-limiting diagram of an analysis
comnponent that facilitates processing of information in accordance with aspects
described herein.

{30067 FIG. S is an illustration of an exemplary non-Hmiting graph detailing statistical
mformation generated by an analysis component in accordance with aspects described
herein.

[0007] FIGs. 6 and 7 are illustrations of exemplary non-hmiting flow diagrams of
methods of operation for a contact lens that facilitates collection and/or processing of
information in accordance with aspects described herein.

[6608] FIG. 8 is an illustration of a schematic diagram of an exemplary networked or
distributed computing environment with which one or more aspects described herein
can be associated.

[0009] FIG. 9 is an illustration of a schematic diagram of an excmplary computing

environment with which one or more aspects deseribed hercin can be associated.



WO 2014/052167 PCT/US2013/060717

DBETAILED DESCRIPTION
13018] Various aspecis are now described with reference {0 the drawings, wherein like
reference numerals are used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific details are set forth n ovder
to provide a more thorough understanding of one or more aspects. It is evident,
however, that such aspects can be practiced without these specific details. In other
mstances, structures and devices are shown in block diagram form in order to facilitate
describing one or more aspects.
{6611} Amporometry is the use of cleciric corrent or change v electric cuwrrent to detect
analytes i a solution. The analyte can include, but is not Hmited to, glucose,
cholesterol, lactate, urea ov the like. Specifically, amperometry is performed using
amperometric electrochemical sensors with electrodes placed in close proximity to the
substance being analyzed. The measurements from the electrode are based on an
oxidizing or reducing reaction that occurs when the electrode is in proximity to the
substance. Proper potentials applied to the electrodes cause such oxidizing or reducing
reactions to occur. The resulting electrical currents can be employed in identifying the
analyte in some embodiments.
{30127 Amperometric sensors require additional biosensing elements on the working
elecirode m order for the cuwrent-generating redox reaction to occur. One type of
biosensing clement is oxidase cnzyme that catalyzes the oxidation of analytes by
oxvgen. For cxample, glucose oxidase can be deposited onto the sensor to enable the
sensor to detect ghucose.
(66131 Awmperometry is performed employing an electrochemical sensor. When none of
the substance being sensed touches the electrodes of the sensor, no current flows,
However, when the substance being sensed touches the electrodes of the sensor, current
is generated and flows. The current can be measured to determine the presence and/or
conceniration of the analyie in the fluid.  For example, the level of concentration of the
material can correspond to the measured current tlow.
{60141 A number of different technologies can be employed n producing the above-

referenced electrodes. For example, for noble metal thin film electrodes, vacoum
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deposttion including sputtering and evaporation can be employed. These steps can be
combined with photolithographic techniques to mask and pattern specific electrodes and
connections o the clectrodes. For carbon electrodes, screen printing of carbon ink can
be craployed.

[0615] Cholesterol is present in human eyes and tears. o some extreme cascs of very
high cholesterol levels in the body, for example, cholestero! accumulates and deposits
around ap eye Hd to form tiny yellow bumnps called xanthelasma palpebra. However,
undesirable accumulation of cholesterol and excessive consumption of cholesterol-
containing food can result n serious life-threatening conditions. For example, coronary
heart diseases, cerchral thrombosis, and artherosclerosis are associated with dense
accuroulation of cholesterol in arterial walls.

[6616] Cholesterol concentrations are typically measured in milligrams per deciliter
{mg/dL) of blood. There are three different categorics of cholesterol levels: total

ity Lipoprotein (HDL) cholesterol fevel and Low Density

{LDL) cholesterol lovel.

{00171 For total cholesterol levels, concentration less than 200 mg/dL is desirable and is
considered lower risk for coronary heart discase. A total cholesterol concentration of
200 mg/dl. or bigher resulis in an elovated risk for coromary heart disease.  Total
cholesterol concentrations between 200-239 mg/dl. are borderline high levels and
cholesterol concenirations at and greater than 240 mg/dL are high cholesterol levels.
16018] For HDL cholesterol lovels, higher lovels result in less risk of coronary heart
disease. HDL concentrations fess than 40-50 mg/dL result in high risk for heart disease,
while HDL concentrations between 50-60 mg/dL. are desirable.

{6¢19] For LDL cholesterol levels, lower levels result i less risk of coronary heart
discase. LEL concentrations less than 100 mg/dL are optimal, LPL concentrations
between 100-129 mg/dL. are near or above optinal level, LDL concentrations from 130-
159 mg/dL are borderiine high level, LDL concentrations from 160-189 mg/dL. are high
fevel and LDL concentration at 190 mg/dL and higher are very high level

{00281 Monitoring cholestero!l and treatment of diseases associated with high total
cholestersl are nvasive and time-consuming as patients often bave to visit the office of

a medical provider for a health physical or procedure.
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{30217 Abnormally high or low glicose levels in the body are associated with multiple
health problems including diabetes mellitus and damage t¢ organs. A normal ghicose
level is considered to be less than 100 mg/dl when fasting and less than 140 mg/dL two
hours after cating.

(00221 The diagnosis of diabetes or pre-diabetes is based on the glucose level in the
body. For example, a person can be diagnosed with diabetes melitus if his/her glucose
fevel is higher than 126 mg/dL after fasting for eight howrs, if his/her glucose level is
higher than 200 mg/dL two hours after drinking a special sugary drink offered by a
medical provider and/or if the glucose level is 200 and he/she has increased wrination,
thirst and/or weight loss.

[6023] In conventional approaches, a daily routine jovolving finger sticks is required
and the corresponding discomfort and inconvenience is regulariy-occurring. However,
a typical human tear can contain enough glucose for measurement of blood glucose
fevel and the inconvenience and discomfort of finger sticks can be avoided or
minimized o the monttoring and diagnosis of diabetes melitus.

{30241 Potential hydrogen (pH) 15 the hydrogen ion level in the body. The higher the pH
level, the more alkaline and oxygen rich the body. By contrast, the lower the pH level,
the more acidic and oxygen deprived the body. A typical pH level range 15 from 0 1o
{4, with 7.0 being neutral. Levels above 7.0 are considered alkaline and levels below
7.0 are considered acidic.

[6¢257 Human blood is typically within the range between 7.35 and 7.45 with the ideal
human blood pH level being shighily alkaline at a level of 7.4, Levels below or above
this range can indicate disease or other health concerns (¢.g., cardiovascular weakuess,
immune deficiency, free radical damage, stressed bladder/kidney/hiver function, cancer,
low energy, weight gain/loss, hormone concerns). Further, acidic blood can decrease
the body’s ability to properly absorb nutrients, decrease the ability of the body to repair
damaged cells and detoxify heavy metals and/or can make tumor cells thrive.

[6¢26] The pH level in the body can be measured from pumerous different bodily fluids
{c.g., tear fluids, urine and saliva). Accordingly, mvasive blood tests are both
cumbersome and unnecessary.

{6627] The normal body teruperature of a healthy, resting adult homan 1 approximately

08.6° Fahrenheit (F). However, body temperature varies due to metabolism, with a
4
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higher metabolism resulting in higher temperanme and a lower metabolism resulting in
lower temperature. Time of day and day of month can also affect body terperature. For
example, the body tomperature is lower in the morping than i the evening.  Body
temperature also varies depending on the part of the body in which it is measured. Oral
temperatures are typically 98.6% F, axillary temperatures are typically 97.6° F and rectal
temperatures are typically $9.6° F. The body temperature can also be measured in other
areas (¢.g., from the cyel.

66281 An clevated body temperature 1s typically indicative of iliness as the body tries
to fight off fimgi, viruses and bacteria by raising the body temperature 1o a level in
which gorms and toxins associated with the illness canmot thrive.  Accordingly,
monitoring the body teraperature can be an important part of preventative health.

{60291 Statistics involves the collection, organization, analysis, interpretation, and/or
presentation of measured/collected information. With advances in technclogy, more
extensive and complex computing allows massive amounts of data to be collected,
stored and/or processed. Further, methods for evaluating the data are numerous.

{30307 Statistical analysis can be employed to process and/or evaluate information (e.g.,
levels of cholestercl, glucose, pH and/or temperatore) sensed. The two mamn types of
statistics are descriptive and inferential statistics.

[0031] Descriptive  statistics  includes methods for organizing and summarizing
collected data. These methods include, but are not linited to, graphs, tables, charts and
measurements such as averages, percentiles, and measures of variation of the data. Dais
mining for patiern detection, machine learning and artificial intelligence methods,
regression modeling and soromary statistics can be emploved in descriptive statistics.
6032} Inferential stetistics is based on methods for making conchusions about data
collected based on the evaluation of a sample of the data. For example, predictions can
be made regarding the entire set of data. An cxample prediction can relate to the
likelihood that a discase or iliness exists based on data collected {e.g., cancer screening).
Recommendstions can be made to achiove or avoid predictions.

66337 Statistical methods such as regression analysis can be employed to analyze data.
Regression analysis inchides techniques for analyzing different variables to determine
the relationship between one or more dependent variables (e.g., cholesterol fevel) and

independent variables {e.g., lethargy}. For cxample, the analysis can be employed to
5
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determine how the value of a dependent vaviable changes when a value of one
mdependent variable changes while keeping the values of other independent variables
constant. Regression analysis can be employed for prediction and overlaps with the
ficld of machine leamning (a branch of artificial imtelligence that enmiploys algorithms 1o
wdentify patterns in data and/or make predictions based on evaluated data).

[3034] Different models can be employed in regression analysis to model the
relationship between two variables. Lincar regression is a type of regression analysis.
Linear regression models the relationship between a dependent variable {e.g., pH level)
and an independent variable (e.g., information indicating general health of the wearer of
the contact lens) vsing Hnear predictor functions. Unknown model parameters are
estimated from the data or which linear regression 15 performed. Interpolation methods
can be employed to perform prediction based on values within the set of collected data
used for model-fitting while extrapolation can be employed to perform prediction based
on values outside the set of collected data.

[6635] In linear regression models, the conditional mean of an independent variable
given the dependent variable value is typically an affine fimetion. In some cases, the
median, or some other qoantile of the conditional distribution of the independent
variable given the dependent vadiable is a lincar function of the dependent variable.
[0036] Non-linear regression is a type of regression analysis in which observed
information {e.g., ghicose concentration value) is modeled by a non-linear function.
The non-Hocar function is a combination of the model paramcters and depends on an
independent variable.

{00371 Apparatus, systems and methods disclosed herein relate to contact lenses that
facilitate collection and/or processing of information.  The contact lens collects
information from the body of the wearer of the contact lens (via sensors) and an analysis
component performs statistical avalysis on the collected information.  An exteroal
device can power the sensors on the contact lens and can receive inputs from the wearer
of the countact lens about gencral health feehings (e.g., whether the wearer of the contact
fens is lethargic or energetic). Predictions and recommendations can be made by the

analysis component based on the statistical analysis performed.
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{30381 One or more of the aspects described herein can advantageously facilitate non-
fmvasive monttoring of various body featores and associated analysis, predictions and
recommendations for optimal health management.

[6039] In one particular aspect, an smalysis component is provided. The analysis
component can mnclode: a memory configured to store compuier cxecutable
components; and a processor configured to execule the following computer executable
comnponents stored in the memory: a communication component configured to receive,
from a contact lens, information indicative of featurcs sensed on the contact lens,
wherein the features sensed are features of a wearer of the contact lens; and a statistical
analysis component configured to generate statistical information based, at least, on the
information ndicative of features sensed on the countact lens.

{60481 In an aspect, a contact lens is provided. The contact lens can include: a
substrate; and a circutt. The circuit can include: a phurality of sensors configured to
sense respective features associated with 3 wearer of the contact lens, wherein the
plurality of sensors are configured to be powered by a portable radio frequency (RF)
device external to the contact lens; and a commmmication component configured to
transmit, to the RY device, at least, one of information indicative of sensed featwes or a
recommendation based on the information indicative of sensed features.

{60411 In an aspect, a method is provided. The method can include: recelving power, at
a plarality of sensors on a contact lens, from a device external to the contact lens;
sensing, via the plurality of sensors, a respective plurality of features associated with a
wearer of the conmtact lens; and transmitting, from the contact lens, information
mndicative of sensed features, to an analysis component configured to perform statistical
analysis on the information indicative of sensed features.

0042} In ap aspect, 3 system is provided. The system can include a contact lens and an
analysis component. The contact lens can melude: a substrate; and a cirvcuit, disposed
on or within the substrate. The circuit can include: a plurality of sensors configured to
sense respective features associated with a wearer of the contact lens; snd a
communication component configured to communicate information indicative of sensed
features. The analysis component can be external to the contact lens. The analysis

component can be configared to: receive the information mdicative of sensed features;

-~
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and generate statistical information based, at least, on the nformation indicative of
sensed featares.

{0043} Vartous aspects will now be discussed with reference to the figures. Turning
first to F1G. 1, system 100 includes a contact lens 102 that covers at least a portion of
eve 104, The contact lens 102 can be configured to seuse a phavality of features of the
wearer of the contact lens 102 and facilitate genevation of cormesponding statistical
information 130, an analysis component 132 that can receive sensed information 120
from the contact lens 102 and generate statistical information 130 and/or a radio
frequency (RF) reader 116 to which information 120 or statistical mformation 130 can
be transmitted.

{0044} In some aspects, the system 100 can also include a device 118 configured 1o
store information 120 sensed on the contact lens 102 and/or statistical information 130
generated by the analysis component 132, The device 118 can also perform varions
different primary functions (2.g., a smart phoue, laptop or head-mounted display device
that performs communication, word processing and/or display functions in addition to
storage of information 120 or statistical mformation 130).  While the analysis
component 132 is shown as a separate component from the device HE, in some aspects,
the analysis component 132 can be included in the device 118, In some aspects, the
analysis component 132 can be included n the contact lens 102,

[8645] The contact lens 102 can include a substrate 114, sensors 106, 108, 110, 112,
sensor circuiiry 128 and communication component 122, in some aspects, the contact
fens 102 can also nclude memory 124 and/ov microprocessor 126, To sorae aspects, one
or more of the sensors 106, 108, 110, 112, analysis component 132, communication
component 122, memory 124 and/or microprocessor 126 can be included as part of one
or more circuits on the contact lens 102, In some aspects, one or more of sensors 106,
108, 110, 112, communication component 122, memory 124 and/or microprocessor 126
can be commumicatively and/or clectrically coupled to one another 1o perform one or
more fonctions of the contact lens 102, The components can be disposed on or within
substrate 114,

{00461 The sensovs 106, 108, 10, 112 can be configured to sense various features
associated with a wearer of the contact lens 102. For example, sensor 136 can be

configured to sense glucose information (e.g., glucose concentration and/or glucose
8
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levely associated with the wearer of the contact lens 102, Sensor 108 can be configured
to sense cholesterol information (e.g., cholesterol level) associated with the wearer of
the contact fens 102, Sensor 110 can be configured to sense pH level associated with
the wearer of the contact lens 102, Scusor 112 can be configured to sense temperature
associated with the wearer of the contact lens 102,

100471 Glucose sensor 106 and cholesterol sensor 108 can be amperometric
clectrochemical scusors that detect the presence and/or concentration of ghicose and
cholesterol, respectively. The scusors 106, 108 can employ an oxidases cnzyme to
catalyze the oxidation of glucose and cholesterol by oxygen. The product can be
hydrogen peroxide (FL(3). For example, ghicose oxidase can be deposited onto the
scnsor 106 1o epable the sensor {06 to perform as a glucose biosensor.  Similarly,
cholesterol oxidase can be deposited onto the sensor 108 to enable the sensor 108 1o
perform as a cholesterol biosensor. When ghicose or cholesterol is sensed at sensors
106, 108, current can flow and the output current can be indicative of the level of
glucose sensed by sensor 106 or the level of cholesterol sensed by sensor 108, The
sensor circuitry 128 can be coupled to the sensors 106, 108 and determine the ocutput
current for the sensors 106, 108, The oulput current can be indicative of the
concentration of the analyte in the solution.

{60481 Secunsor 110 can be an electrochemical sensor that has a voltage output indicative
of the pH level in tear fluid incident on the contact fens 102, In some aspects, the sensor
110 incluades at lcast 8 measuring clectrode, a reference clectrode and a temperature
sersing component. The measuring electrode can develop a potential as a function of
the hydrogen ion concentration in the solution being sensed. The potential can be
measired relative to the potential at the reference electrode. Because the potential at the
measuring circuit can also change based on temperature changes, the potential at the
measuring circuit can be adjusted based on the temperature (which is sensed by the
temperature sensing component). The adjusted potential is a function of the pH level in
the sohution sensed. The sensor circuiiry 128 can be coupled to the sensor 110 and
determine the change in potential.

{00491 Sensor 112 can be a temperature sensor that changes resistance based on sensed
temperatore.  For example, the sensing component of sensor 12 can imchude 8

esistance component (¢.g., resistance thermometer) configured o sense femaperatare on
g
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the contact lens 102 and increase resistance with a rise m temperatime or decrease
resistance with a decrease in temperature.  Current output from the sensor 112 can
change as a result of the change in the resistance. As such, the output current can be
indicative of the temperature (or change in temperature) sensed by sensor 112, The
sensor circuitry 128 can be coupled to the sensor 110 and determine the output current.
(60501 The memory 124 can store information regarding cholesterol, ghucose,
temperature  and/or pH  levels/concentrations measured/sensed and/or  computer-
exccutable instructions for execution by the microprocessor 126, FIG. 2 is an
illustration of an exemplary non-hinuting data storage of a contact lens that facilitates
collection and/or processing of information in accordance with aspects deseribed herein.
FIG. 3 is an dlustration of an exemplary non-Hmiting table of information stored in a
contact lens in accordance with aspects described herein. Memory 124 can include data
storage 200 in some aspects.

(0517 With reforence to FIGs. 2 and 3, in some aspects, a data storage {¢.g., daia

storage 200) can be provided on the contact lens 102 and can store the information
sensed by the sensors 106, 108, 110, 112, For example, the data storage 200 can be
imchuded as part of the memory 124 in some aspects. In some aspects, data storage 200
is not provided on the contact lens 102, but 15 accessible by the contact fens 102 for
storage of and retrieval of information 120 and/or statistical information 130.

[30582] Data storage 200 can store ghicose information 204 {(e.g., glucose concentrations
and/or informmation indicative of the level of the glucose conceniration), cholesterol
nformation 202 {c.g., cholesterol concontration and/or mformation indicative of the
fevel of the cholesterol concentration), pH level information 206 {c.g., numerical pH
value and/or information indicative of the level of the pH) and/or temperature
information 208 {c.g., temperature vaiue and/or information indicative of the level of the
temperature).

{68831 As shown in table 300 of FIG. 3, the numerical vahlies associated with
concentrations or levels can be stored in data storage 200 as glucose mformation 204
(e.g., ghacose concentrations and/or information indicative of the level of the glacose
concentration), cholesterol information 202 (e.g., cholesterol concentration and/or
mformation indicative of the level of the cholesterol concentration), pH level

information 206 (c.g., numerical pH value and/or information indicative of the level of
HY)
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the pH) and/or temperature mformation 208 (e.g., temperature value and/or information
mdicative of the level of the temperature). The measured/sensed received cholesterol
information 202, ghucose information 204, teruperature information 208 and/or pH level
information 206 can be current information and/or past information.  In some aspects,
the information can be collected over a perviod of tme. For example, the
measured/sensed received cholesterol information 202, glucose mformation 204,
temperature information 208 and/or pH level information 206 can be collected over 3
period of time {(c.g., one month, six months, one week) prior to the analysis component
132 performing statistical analysis on the measured/sensed information.

0054] The data storage 200 can be configured to siore information transmitted to,
received by and/or processed by the analysis compenent 132, For cxample, the data
storage 200 can store glucose information 204 {e.g., current, historical and/or average
glucose concentration information), cholesterol mformation 202 (e.g., current, historical
and/or average cholesterol fovels), pi level information 206 {e.g., current, historical
and/or average pH levels) and/or temperature jnformation 208 {e.g., current, historical
and/or average body temperatare information}. In some aspects, although not shown, the
data storage 200 can store statistical information {e.g., statistical information [30)
received from the analysis component 132,

160851 The values and the levels provided are merely exemplary for the purposes of
illustrating the systems and methods herein and may or may not be accurate depictions
of the true values, concentrations and/or levels by which the system and/or the methods
aperate.

(30567 The microprocessor 126 can execute computer-executable instructions to
perform one or more functions of the contact lens 102, For example, in some aspects,
the microprocessor 126 can convert the output current from various scnsors 106, 108,
P10, 112 1o measured/sensed concentrations and/or levels.

{60871 In various aspects, sensors 106, 108, HG, 112 can sense various features
concurrently, at non-overlapping times or st random. For example, in some aspects, the
sergors 106, 108, 110, 112 can perform sensing on a single sample of fluid ncident on
the contact lens 102 and thereby perform sensing concurrently.

I0058] In some aspects, the sensors 106, 108, 110, 112 are remotely powered for short

time infervals by device 118, For example, comnunication component 122 can inchide
il
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a radio frequency (RF) antenna (not shown) that can receive RF signals from device 118
for powering the sensors 106, 108, 110, 112 and sensor circuitry 128.

§10059] The RF signals received can enable the sensors 106, 108, 0, 112 and sensor
circuitry 128 10 be powered on for relatively short periods of time {(e.g., 10 scconds, 20
seconds, | mimute). When the communication component 122 receives the RF signal
and the sensors 106, 108, 110, 112 and sensor circuitry 128 are powered on, the sensors
106, 108, 110, 112 can rcad/sense ghicose, cholesterol, temperature and/or pH i the
wearer of the contact lens 102, and the sensor cireniiry 128 can determine various
mformation 120 (c.g., concentrations and/or levels of the ghicose, cholesterol,
temperatare and/or pH).

{00691 In some aspects, the communication component 122 can transmit the
miormation 120 to a device external to the contact lens 102, For example, the
commumnication component 122 can tfransmit the information 120 to device 118 for

storage of the wmformation 120, As another example, the communication component

30617 1t 18 to be appreciated that in accordance with one or more aspects deseribed
in this disclosure, users can opt-in or opt-cut of providing personal information,
demograpbic information, location information, proprictary ioformation, sensitive
mformation, or the like in connection with data gathering aspects. Morcover, one or
more aspects described herein can provide for snonymizing coliected, received or
transmitted data.

166621 In various aspects, device 118 can include any number of devices external 1o the
contact lens 102 and able to communicate RF signals and receive inputs from a wearer
of the contact lens 102. By way of example, but not Hmitation, device 118 can mchude a
smart phone, tablet computer, lapiop, bead-mounted display device and/or RF reader
{e.g., RF reader 116).

160631 The analysis component 132 of system 100 can be described in greater detail
with reference to FiGs. 1-5. FIG. 4 is an illustration of an cxemplary son-limiting
diagram of an analysis compounent that facilitates processing of information in
accordance with aspects described herein. FIG. 5 s an illustration of an exemplary non-
Hmiting graph detailing statistical information generated by an analysis component in

accordance with aspects described herein,
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{30647 Turning first to FIG. 4, the analysis component 132 can include a
concentration/level comparison component 402, a statistical analysis component 404,
memory 410, microprocessor 414 and/or comnunication component 416, The
concentration/level comparison component 402, statistical analysis compounent 404,
memory 410, microprocessor 414 and/or communication component 416 can be
commumcatively or clectrically coupled to one another to perform one or more
functions of the analysis component 132,

166651 The conununication component 416 can be configured to wirelessly receive
information 120 sensed by the sensors 106, 108, 110, 112 at contact lens 102, For
example, with reference to FIGs. 2 and 3, the commumication component 416 can
received cholesterol information 202, ghucose information 204, temperature information
208 and/or pH level information 206 measured by sensors 106, 108, 110, 112 and
transmitted from contact lens 102,

{8666} The memory 418 can store received cholesterol information 202, glucose
nformation 204, tomperature information 208 and/or pH level information 206 and/or
computer-executable instructions for execution by the microprocessor 414, The
microprocessor 414 can exccute computer-executable mstroctions to perform one or
more functions of the analysis component 132, For cxample, in some aspects, the
microprocessor 414 can facilitate statistical avalysis performed by the analysis
component 132,

66677 The concentration/level comparison component 402 cap compare received
cholesterol nformation 202, glucose information 204, tomperature information 208
and/or pH level information 206 with biclogical features information stored at data
storage 412. In some aspects, the biological features nformation can inchude tables,
charts and/or graphs detailing various constanis/values for cholesterol, glucose,
temperature and/or pH level for adulis or customized for the wearer of the contact lens
102, The biological features information can also inchlude information corresponding to
the different values indicating whether a valuc/level is too high, too fow or optimal.
[6668] In various aspects, the concentration/level comparison component 402 can
determine whether the measured/sensed concentration or level is oo high, too low or
optimnal based on the comparison between the reccived cholesterol information 202,

glucose information 204, temperature information 208 and/or pH level information 206

i3
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and the biological features information stored at data storage 412, In some aspects, the
concentration/level comparison component 402 can determine variation gver time in an
amount of one or more of the features in a body of the wearer of the coniact lens.

[6069] In various aspects, the statistical analysis coroponent 404 can perform any
number of different types of mathematical fimctions for processing and/or statistical
analysis of the received cholesterol information 202, glucose information 204,
temperature nformation 208 and/or pH level information 206, In somc aspects, the
statistical analysis component 404 can access equations stored at the data storage 412 to
perform such fimetions. By way of example, but not Himitation, the statistical analysis
component 404 can perform averaging, computation of probabilities and probability
distribution functions, cunwilative distribution functions, calculation of series, vector
analysis, determination of percentile information or measures of variation associated
with the measwred/sensed information and any mupnber of other types of mathematical
operations  associated with or used dwring statistical apalysis,  The generated
information can be statistical information 130.

{30707 The statistical analysis component 404 can also include a regression analysis
component 406, The regression analysis component 406 can receive cholesterol
information 202, glucose inforraation 204, temperature fnformation 208 and/or pH level
mformation 206 sensed by sensors 106, 108, 110, 112, The cholesterol information
202, ghicose information 204, temperature information 208 and/or pH level information
206 (including associated qualitative or quantitative nformation) can considercd
dependent variables by the regression analysis componeunt 406,

(00711 The regression analysis component 406 can also receive general health
mformation descriptive of how the wearer of the contact lens 102 is feeling. For
example, the wearer of the contact lens 102 can enter information at the device 118
regarding whether the wearer of the contact lens 102 is experiencing any sickness and/or
the general feeling/mood of the wearer of the contact lens 102, For example,
information indicative of coergy level, double vision, pain, appetitc can be optional
information mput as general health information.  The jnformation can counsidered

ndependent variables by the regression analysis component 406.
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{30721 The general health information can be input via voice commands/imformation,
keyboard or touch screen mput or any number of other ways that information can be
input into device 118,

[6073] In various aspects, the general health information can be transmitied from the
device 118 to the analysis component 132 (and/ov to the contact lens 102, which can
transinit the general health information to the analysis component 132). The analysis
comnponent 132 can store the mformation as gencral health information at the data
storage 412 in some aspects.

{00741 The regression analysis component 406 can employ regression analysis to relate
the measured/sensed received cholesterol information 202, ghicose information 204,
temperature tnformation 208 and/or pH level mformation 206 to one of the variables
entered by the wearer of the contact lens 102 as general health information (while, in
somge aspects, bolding constant any other variables entered by the wearer of the contact
fens 102). The regression analysis component 406 can perform regression apalysis to
identify the best models {e.g., Hnear models, non-lincar models) to relate the
measured/sensed information to the general health nformation input by the wearer of
the contact lens 102, The regression analysis component 406 can then employ the
model to predict bealth of the wearer of the coutact lens 102,

{6075 For cxample, in some aspects, the regression analysis component 406 can
evaluate the measured sensed received cholesterol information 202, glucose information
204, temperature information 208 and/or pH level inforination 206 and the general
health information and apply a lincar meodel to the variables to relate the sensed
information to the general health information as described and shown with reference to
FIG. 5.

10076 Twurning to FIG. 35, measured/sensed cholesterol lovels can be associated with the
input general health information associated with energy lovel of the wearer of the
contact lens. The level of lcthargy can be related to the measured/sensed cholesterol
fevels for a prediction of future health condition. As shown, the total cholesterol lovel
of 100 was measured/sensed when the wearer of the contact lens reported a very
energetic general health fecling, When the total cholesterol level increased beyond 200,
the general heaith fecling reported by the wearer of the contact lens was lethargic.

Further, increasingly high total cholesterol values over 200 corresponded to gencral
is
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health feclings of greater lethargy, As described herein, in a normal human adult, a total
cholesterol level of less than 200 is optimal.

100771 The regression analysis component 406 can determing a model to relate the total
cholesterol level to the general health fecling and perform predictions about impending
health condition and/or recommendations regarding health mamtenance. For example,
based on the example shown in FIG. §, while general optimum levels are any total
cholesterol levels below 200, the regression analysis component 406 can recommend
that the wearer of the comtact lens 102 mamtain cholesterol levels close 1o 150 for
maximum energy levels.

[6478] In some aspects, the statistical analysis component 404 can perform data mining
operations for pattemn recogutiion of the values associated with received cholesterol
mformation 202, glacose information 204, terperature information 208 and/or pH level
information 206. For example, the statistical analysis component 404 can analyze large
guantitics of numerical valucs associated with received cholesterol information 202,
glucose mformation 204, temperature information 208 and/or pH level information 206.
The statistical analysis component 404 can then perform cluster analysis by identifying
similar measured/sensed values and grouping the similar values together. The statistical
analysis component 404 can alse perform anomaly detection to identify outliers in the
group of values.

(36791 The regression analysis component 406 can employ pattern information to
determine whether particular patterns of valuecs for cholesierol, ghucose, temperature
and/or pH occur at particular times of day, mounth, for example. Cluster analysis can be
employed to determine general health information that tends to be associated with
particular measured/sensed values while anomaly detection can be emploved o
determine peculiaritics in the body response {¢.g., measured/sensed values that are
significantly different from  other measurcd/sensed valoes measured when the
same/similar general health condition was noted).

100881 As ancther example, in aspects wherein the wearer of the contact lens inputs
information indicative of the type of food that the wearer of the comtact lens 102 is
cating or has caten, the regression analysis component 406 can employ regression
analysis to determine whether particular patterns of valoaes for cholesterol, glucose,

temperature and/or pH result after cating particular types of food.
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(0081} The time interval between statistical analysis calculations can be static or
dynamically changed. For example, if the analysis component 132 determines that the
measured/sensed information indicates abnormal levels, the communication compounent
416 can fransmit information to the contact lens 102 to uypdate the frequency during
which the contact lens 102 transmits stored nformation to the analysis component 132,
As another example, the timne interval can be pre-programuned prior o the imitial use of
the contact lens 102, For example, the wearer of the contact lens 102 and/or the medical
provider for the wearer of the contact lens 102 can determine the time mitervals between
statistical analysis calculations.

i0082] In some aspects, a delay of several {e.g., 3) days may pass before the
manifestation of symptoras predicted by the statistical analysis component 404
Accordingly, preventative measures and treatment can be preemptively provided.

[0683] In varipus aspects, the apalysis component 132 can generate the statistical
information 130 in real-time. For example, the statistical imformation 130 can be
generated by the analysis component 132 as the sensors 106, 108, 110, 112 sense the
features of the wearer of the contact lens 102 (and the contact lens 102 transmits the
mformation 120 to the analysis component 132),

{0084} In othor aspects, the sensors 106, 108, 110, 112 can perform sensing upon
powering up (when RT signals ave received at the comtact lens 102), and the sensor
cireaitry 128 can determine the levels of the information 120 sensed by the sensors 106,
10%, 110, 112, The information 120 sensed can be later stored (¢.g., at the data storage
412 of the memory 4 10) and the analysis component 132 can perform statistical analysis
on the stored information 120

6088] Twrning back to FIG. 1, in some aspects, the commmumication component 122 of
comtact lens 102 can transmit information to the device 118 based on the information
120 sensed by the sensors 106, 108, 110, 112, For example, the communication
component 122 can fransmit information identifying nearby stores that sell foods high in
sugar content {e.g., bakeries) if the sensor that measures ghicose {e.g., sensor 106)
measures/senses & low ghicose level. Similarly, the communication coroponent 122 can
transmit information identifying nearby hospitals or clinies if the sensors 106, 108, 116,

112 measure severely abnormal glucose, cholesterol, pH and/or temperature levels.

i7
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[0085] In some aspects, the communication component 122 of contact lens 102 can
recetve statistical information 130 from the analysis component 132, The statistical
information 130 can include, but is not limited to, a prediction or forccast regarding
impending symptoms or medical condition, recommendations regarding nutritional
mtake, recommendation to schedule an appointment with a medical provider and/or
identification of stores that can provide dictary choices suitable for the needs of the
wearer of the contact lens 102,

[6687] FIGs. 6 and 7 arc illustrations of cxemplary von-Hmiting flow diagrams of
methods for a contact lens that facilitates collection and/or processing of information in
accordance with aspects described herein, Turning first to FIG. 6, at 602, method 600
can mehade receiving power at a plurality of sensors on a contact lens from a device,
wherein the device is external to the contact lens (e.g., using the sensors 106, 108, 1,
112). In various embodiments, the power can be received from a smart phone, head-
mounted display device, or laptop associated with the wearer of the contact lens. In
various aspects, the sensors can be powered mtermittently upon receipt of limited bursts
of power.

I0088] At 604, method 601 can inchude sensing, via a plurality of sensors disposed on
or within a substrate of the contact lens, a respective plurality of features associated with

). In various

a wearer of the contact lens {e.g., using the sensors 106, 108, 11¢, 112
aspects, the sensing can be performed while the sensors are intermittently powered.
Drifferent scnsors can sense different features of the wearer of the contact lens. For
cxample, different sensors can roeasure/sense ghicose, cholesterol, temperature and/or
pH level and/or concentration.

10089] At 606, method 600 can include transmitting, from the contact lens, information
indicative of the scnsed features {e.g., using the communication component 1223 The
transmission can be to an analysis component configured to perform statistical analysis
of the information. In various aspects, statistical analysis can include regression analysis
employing the information indicative of scnsed features, imformation about general
health feelngs, predictions or inferences associated with a health condition of the
wearer of the contact lens, determining average values, percentages, measures of

variation associated with the sensed features and the like.
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[3006] Turning now to FIG. 7, at 702, method 700 can include sensing, via a plurality
of sensors on a contact lens, respective features associated with a wearer of the contact
lens, wherein the sensors are configured to be powered by a portable RF device external
to the contact lens (e.g., using the scosors 106, 108, 110, 112}, The scusors can be
powered by vartous different types of RF devices mcluding, but not hmited to, smart
phones, head-mounted display devices, laptops or the like. The device can be
configured to power the sensors for limited time imtervals. The sensors can then
perform sensing during the time ntervals during which they are powered by the device.
(00911 At 704, method 700 can include transmitting, to the RF device, at least one of
mformation indicative of the sensed featres or a recommendation based on the
imformation indicative of the sensed features (e.g., using the communication compounend
122). For example, the contact lens can transmit to the RF device values such as
cholesterol or ghwose level/concentration, pH level and/or temperatiwe level.  In
various aspects, the RF device can be associated with the wearer of the contact lens. As
such, the wearer of the comtact lens can be apprised of his/ber body condition.

10092} The recommendation can be an identification of dictary options {e.g., stores,
bakeries, restaurants serving food that may address a deficiency or other problem
determined based on the sensed features). For example, the name and location of a
nearby bakery can be provided as a recommendation if a low glucose level is
determined to exist for the wearer of the comtact lens.  As another example, the
recommendaiion can be an idenidfication of healthcare imformation (e.g., nearby
hospitals, chinics, contact information for internal medicine physician or other
specialists) for the wearer of the contact lens.

0093] In some aspects, the recommendation that the contact lens can transmit to the RF
device for viewing by the wearer of the contact lens can be received from an analysis
component configured to perform statistical analysis on the sensed information and
generate the recommendation as a result of the statistical analysis. Accordingly, sensing
cant be performed on the contact lens and statistical analysis can be performed by an
analysis compounend cxtomal to the comtact lens.  Upon receipt of the statistical
information at the contact lens, the contact lens can provide the imformation to the RF

device.



WO 2014/052167 PCT/US2013/060717

{3094} While the aspects described herein detai} the component that performs statistical
analysis and the RF device as separate, in seme aspects, the analysis component and the
RF device can be the same component {or the analysis component can be included on

the contact fens),

EXEMPLARY NETWORKED AND DISTRIBUTED ENVIRONMENTS

160951 FIG. ¥ provides a schematic diagram of an cxemplary networked or distributed
computing ehvironment with which one or more aspects described in this disclosure can
be associated. The distributed computing environment includes computing objects 810,
812, ete. and computing objects or devices 828, 822, 824, 826, 828, cic., which can
imclude programs, methods, data stores, programmable fogic, etc., as represented by
applications 830, 832, 8§34, 836, 838, It can be appreciated that computing objects 810,
812, etc. and computing objects or devices 820, 822, 8§24, 826, 828, ctc. can inclode
different devices, such as active contact lenses {and components thereof), personal
digital assistants (PI3As), andio/video devices, mobile phones, MPEG-1 Audio Layer 3
(MP3}) players, personal computers, laptops, tablets, exc.

[6098] Each computing object 810, 812, etc. and computing objects or devices 820,
822, 824, 826, 878, ofc. can comymunicate with one or more other computing objects
§10, 812, ete. and computing objects or devices 820, 822, 824, 826, 828, eic. by way of
the commumications network 840, either directly or indirectly. Even though illustrated
as a single clement in FIG. ¥, network 840 can include other computing objects and
computing devices that provide services to the systom of FYG. 8, and/or can represent
multiple interconnected networks, which are not shown.

100971 In a network environment in which the commumications network/bus 840 can be
the Internet, the computing objects 810, 812, ctc. can be Web servers, file servers,
media servers, etc. with which the client computing objects or deovices 820, 822, 824,
826, 828, ete. communicate via any of a number of known protocols, such as the

hypertext transfer protocol (HTTFE).

EXEMPLARY COMPUTING DEVICE
[0098] As mentioned, advantageously, the techniques described in this disclosure can

be associated with any suttable device. In various aspects, the data store can include or
20
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be included within, any of the memory described herein and/or any of the contact lenses
described herem.  In various aspects, the data store can be any repository for storing
information transmitted to or received from the contact lens.

[6099] FIG. @ dlustrates an example of a suitable computing system environmend 900 1o
which one or aspects of the aspects deseribed in this disclosure can be implemented.
Components of computer 911 can include, but are not limited to, a processing unit 920,
8 systermn memory 930, and a system bus 922 that couples various sysicm components
ncluding the systerm memory to the processing vt 920,

[3¢106] Computer 910 typically includes a variety of computer readable media and can
be any available media that can be accessed by computer 910, The system memory 9306
can include computer storage media in the form of volatile and/or nouvelatile memory
such as read only memory (ROM) and/or random access memory (RAM)., By way of
gxample, and not hmitation, mewmory 930 can also include an operating system,
application prograrus, other program components, and program data.

{30181 A usor can cntor commands and information mto the computer 910 through
nput devices 940 (e.g., keyboard, keypad, a pointing device, a mouse, stylus, touchpad,
touch screen, motion detector, camera, micrgphone or any other device that aliows the
user to mteract with the computer 910). A monitor or other type of display device can be
also connected to the system bus 922 via an interface, such as output interface 950. In
addition to 2 monitor, computers can also include other peripheral output devices such
as speakers and a printer, which can be connected through output interface 950.

166¢102] The conputer 910 can operate in 2 networked or distributed environment using
logical connections to one or more other remote computers, such as remote computer
0%0. The remote computer 980 can be a personal computer, a server, a router, a
network PC, a peer device or other common network node, or any other remote media
consumption or trapsmission device, and can include any or all of the elements
described above relative to the computer 910. The logical connections depicted m FIG.
9 include a network 982, such local area network (LAN) or a wide arca network
(WAN), but can also include other networks/buses ¢.g., celiular networks.

[30103] Computing devices typically include a variety of media, which can include
computer-readable storage media and/or comununications media, i which these two

terms arc used hercin differently from one ancther as follows. Computer-readable
21
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storage media can be any available storage media that can be accessed by the computer,
can be typically of a non-transitory nature, and can include both volatile and nonvolatile
media, removabie and non-removable media. By way of example, and not lmitation,
computer-readable storage media can be implemented in counection with any method or
technology for storage of information such as computer-readable instructions, program
comnponents, struchired data, or unstructured data.  Computer-readable storage media
can include, but are not limited to, RAM, ROM, clecirically erasable progranumable
read only memory (EEPROM), tlash memory or other memory technology, or other
tangible and/or non-transitory media which can be used to store desired mformation.
Computer-readable storage media can be accessed by one or more local or remote
computing devices, .g., Via 40cess 1equests, queries or other data retricval protocols, for
a variety of operations with respect to the information storved by the medium. In various
aspects, the computer-readable storage media can be, or be included within, the
memory, contact lens {or components thereof) or reader described herein.

[66¢104] On the other band, communications nedia typically embody computer-readable
mstractions, data structares, program compoenents or other structured or mmstructured
data in a data signal such as a modulated data signal, e.g., a camier wave or other
transport mechanism, and includes any information delivery or transport media. The
term “modulated data signal” or signals refers to a signal that has one or more of its
characteristics set or changed in such a manmer as to encode information in one or more
signals.

3018511t is to bo understood that the aspects described in this disclosure can be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware aspect, the processing units can be implemented
within one or more application specific integrated circuits (ASICs), digital signal
processors (DRPs), digital signal processing devices (DSPDs), progranvuable logic
devices {(PLDs), field progranmmable gate amrays (FPGAs), processors, controllers,
micro-controllers, microprocessors and/or other electronic uniis designed to perform the
functions described in this disclosure, or 2 combmation thercof.

[00186{For a software aspect, the techmigues described in this disclosure can be

implemented with components or components {e.g., procedures, fimctions, and so on)
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that perform the fimctions described in this disclosure. The software codes can be
stored 1 memory units and executed by processors.

§00187] What has been described above includes examples of one or more aspecis, It is,
of course, not possible to describe overy conceivable combination of components or
methodologies for purposes of describing the aforementioned aspects, but one of
ordinary skill in the art can recognize that many finther combinations and permutations
of various aspects are possible.  Accordingly, the described aspects are intended to
embrace all such alterations, modifications and variations that fall within the spirit and
scope of the appended claims,

106188 Morcover, the term “or” is intended to mean an inclusive “or” rather than an
exclusive “or.” That is, unless specified otherwise, or clear from the context, the phrase
“X employs A or B is intended 1o mean any of the natural inclusive permtations.
That 15, the phrase “X employs A or B” is satisfied by any of the following mstances: X
employs A; X employs B; or X employs both A and B, In addition, the articles “a” and
“an” as used in this application and the appended clatms should generally be construed
to mean “one or more” unless specified otherwise or clear from the context to be
directed to a smgular form.

{00199 The aforementioned systems have been described with respect to interaction
between several components.  H can be appreciated that such systems and components
can inchude those components or specified sub-components.  Sub-components can also
be implemenied as components conmnunicatively coupled to other components rather
than tocluded within parent components (hicrarchical). Additionally, ¥t is to be noted
that one or more components can be combined mto a single component providing
aggregate functionality. Any components described in this disclosure can also interact
with one or more other components not specifically deseribed i this disclosure but
generally known by those of skill in the art.

{60118 In view of the exemplary systems described above methodelogies that can be
implemented in accordance with the described subject matter will be betier appreciated
with reference to the flowcharts of the various figures. While for purposes of simplicity
of explanation, the methodologies are shown and described as a series of blocks, it s to
be understood and appreciated that the claimed subject matter is not limited by the order

of the blocks, as some blocks can occur in different orders and/or concurrently with
a1
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other blocks from what is depicted and described in this disclosure. Where non-
sequential, or branched, flow is ilustrated via flowchart, it can be appreciated that
various other branches, flow paths, and orders of the blocks, can be implemented which
achieve the same or a similar result. Moreover, not all illustrated blocks may be required
to implement the methodologies deseribed in this disclosure after.

(00111 In addition to the various aspects described in this disclosure, it 18 1o be
understood that other similar aspects can be used or modifications and additions can be
made to the described aspect(s) for performing the same or equivalent function of the
corresponding aspect(s) without deviating there from. 31l finther, multiple processing
chips or muihtiple devices can share the performance of one or more fonctions deseribed
m this disclosure, and similarly, storage can be provided across a phurality of devices.
The mvention 18 not to be Hmited to any single aspect, but rather can be construed in

breadth, spirit and scope in accordance with the appended claims.
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CLAIMS

t.  Ananalysis component, comprising:

a memoery configared to store computer executable components; and

a processor configured to exccute the following computer executable
components stored in the memory:

a convmunication component configured to receive, from a comtact lens,
mformation mdicative of features sensed on the contact lens, wherein the
features sensed on the contact lens are features of a wearer of the contact lens;
and

a statistical analysis component coofigured to geuerate statistical
miformation based, at least, on the information indicative of features sensed on

the contact lens.

2. The analysis component of claim 1, wherein generation of the statistical

information is based, at least, on regression analysis.

3. The analysis component of cleim 1, wherein the communication
component is further configared to receive imformation indicative of a general health
condition of the wearer of the contact lens, and wherein the statistical analysis
component is further configured to at least one of: predict a future health condition or
make a recommendation based, at least, on the information mdicative of features sensed
on the contact lens and the information indicative of a general health condition of a

wearer of the contact lens.

[
n
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4. The analysis component of ¢laim 1, wherein the statistical information
comprises information indicative of at Ieast one of variation over time in one or more

featares sensed or an absolute amount of one or more features sensed.

5. The system of claim 1, whercin at least one of the featurcs sensed
comprises a potential hydrogen (pld) level, a temperature level or a concentration of an

analyte in a body of the wearer of the contact lens.

6. A contact lens, comprising:
a substrate; and
a circuit comprising:

a plurality of scusors configured to sense respective features associated
with a wearer of the contact lens, wherein the plurality of sensors are configured
to be powered by a portable radio frequency (RF) device external to the contact
{ens; and

a comnunication component configured to travsmit, to the RF device, at
least, one oft mformation indicative of sensed features or a recommendation

based on the wformation indicative of sensed features.

7. The contact lens of claim 6, wherein the recommendation comprises
mformation indicative of a service adapted to provide dictary options or healthcare to
the wearer of the contact lens, wherem the reconunendation is based, at least, on the

information indicative of sensed features.
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&. The contact lens of clam 7, wherein the contact lens is further
configured to:

transmnit the information mdicative of sensed featires t¢ an analysis component
configured to generate statistical information based, at least, on sensed features; and

receive the statistical information from the analysis component, wherein the

statistical information comprises information associated with the recommendation.

9. A method, comprising:

receiving power, at a plorality of sensors on a comtact lens, from a device
external to the contact fens;

sensing, via the plurality of sensors, a respective plurality of features associated
with a wearer of the contact lens; and

fransmitting, from the contact lens, information indicative of sensed features, o
an analysis component configured to perform statistical analysis on the information

indicative of sensed features.

I3, The method of claim 9, wherein the receiving is performed during a
predefined time interval, and the sensing is performed during the predefined tine

interval during which the power is received.

11, The method of claim 9, wherein the plurahity of features comprise at least
one of cholesterol concendration, glucose concentration, temperature level or potential

hydrogen (pH) level.
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12. The method of claim 9, wherein the receiving from the device comprises
recetving from at least one device selected from the group consisting of smart phong,

tablet computer, laptop, head-mounted display device, and radio frequency (RF) reader.

13, The method of claim 9, wherein the statistical analysis comaprises at least
one of regression analysis or generation of information associated with a prediction or

mference regarding a health condition of the wearer of the contact lens.

4. A sysiem, comprising:
a contact lens, comprising:
a substrate; and
a cireuit, disposed on or within the substrate, and comprising:
a phurality of sensors configured to sense respective features
associated with a wearer of the contact lens; and
& communication component configured to  communicaic
information indicative of sensed features; and
an analysis component, external to the contact lens, and configured to:
receive the mformation indicative of sensed features; and
generate statistical information based, at least, on the information

mdicative of sensed features.

{5, The system of claim 14, further counprising a device external to the
contact lens and configured to power the phuality of sensors for a predefined time

mterval.
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{6, The system of claim 15, wherein the device is at least one of g head-
mounted display device, a smart phone or a laptop associated with the wearer of the

contact lens.

17 The systemn of claim 15, wherein the plurality of sensors arc further
contigured to sense the respective features during the predefined time interval during

which the plurality of sensors arc powered by the device.

[8.  The systemn of claim 15, wherein the device is further configured to

receive general health information input by the wearer of the contact lens.

9. The systemn of claim 18, wherein the analysis component is further
configured to perform statistical analysis based, at least, on the general health

information mput by the wearer of the contact lens.

20. The system of claim 18, wherein the statistical information comprises
imformation generated based, at least, on regression analysis of the information
indicative of senscd features and the general health information input by the wearer of

the contact lens.

21, The system of ciaim 14, wherein the analysis compounent is further

configured to generate information indicative of a recommendation of nutritional food
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intake, wherein the recommendation of nutritional food intake is based, at least, on the

statistical information.

22, The system of claim 14, whercin the analysis component is fimther
configured to gonerate information indicative of a prediction associated with a health
condition for the wearer of the contact lons, wherein the prediction is based, at least, on

the statistical mformation.
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