wO 2024/191997 A1 |0 00000 KOO0 0O 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
19 September 2024 (19.09.2024)

‘O 00 00 0
(10) International Publication Number

WO 2024/191997 Al

WIPO I PCT

(51) International Patent Classification:
GO6K 19/077 (2006.01)

(21) International Application Number:
PCT/US2024/019527

(22) International Filing Date:
12 March 2024 (12.03.2024)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

18/122,577 16 March 2023 (16.03.2023) UsS

(71) Applicant: CAPITAL ONE SERVICES LLC [US/US];
1680 Capital One Drive, McLean, Virginia 22102 (US).

(72) Inventor: WURMFIELD, David; c/o Capital One Ser-
vices, LLC, 1680 Capital One Drive, McLean, Virginia
22102 (US).

(74) Agent: KASNEVICH, Andrew D. ct al.; 2601 Weston
Parkway Suite 103, Cary, North Carolina 27513 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM,

84

DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IQ, IR, IS, IT, IM, JO, JP, KE, KG,
KH, KN, KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY,
MA, MD, MG, MK, MN, MU, MW, MX, MY, MZ, NA,
NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO,
RS, RU,RW, SA, SC. SD, SE, SG, SK, SL, ST, SV, SY, TH,
TJ, TM. TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS,
ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, CV,
GH, GM,KE, LR,LS, MW, MZ, NA, RW, SC, SD, SL, ST,
SZ, TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ,
RU, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ,
DE, DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT,
LU,LV,MC, ME, MK, MT, NL, NO, PL, PT, RO, RS, SE,
SI, SK, SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN,
GQ, GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: CARD WITH A TIME-SENSITIVE ELEMENT AND SYSTEMS AND METHODS FOR IMPLEMENTING THE SAME

(57) Abstract: Exemplary embodiments disclose a card having a time-sensitive ele-

System 100 ment and systems and methods for implementing the same. The card includes a sensi-
tive element that, once activated, changes visually from one stage to a second stage,
— the second stage indicating the card's expiration. The system includes the card and a
110 Merchant Device 120 merchant device, and the method includes activating the sensitive element, triggering
Microprocessor [ Processor 121 | the starting event, and recording the activation date.
" N Application 123
Unigue
Identifier 115 125
Y
Server 130 l—| Network 140
:
Database 150
Input Devices A "
135
Fig. 1



WO 2024/191997 PCT/US2024/019527

CARD WITH A TIME-SENSITIVE ELEMENT AND SYSTEMS AND METHODS FOR
IMPLEMENTING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Patent Application 18/122,577, filed March 16,
2023, the disclosure of which is incorporated by reference in its entirety.

FIELD OF THE DISCLOSURE

[0002] The present disclosure relates to a card with a sensitive element that, once activated,

gradually changes over time.

BACKGROUND

[0003] Transaction cards account for a large portion of electronic commercial transactions.
Often transactions cards may be subject to time constraints, such as fraud protection and
promotions. However, users may have difficulty keeping track of the expiration of the time
constraints associated with transaction cards.

[0004] As an example, gift cards are among the simplest and easiest gifts. Although most gift
cards expire after a certain date, many gift card users forget when exactly their gift cards will
expire. Many users often stow their gift cards away in their wallet or household and forget to
check its expiry date. They unknowingly let their cards expire, thus missing the opportunity to
make a purchase.

[0005] Therefore, there is a need to provide a transaction card that more clearly alerts the user to
an expiration associated with the card.

SUMMARY OF THE DISCLOSURE

[0006] Embodiments of the present disclosure provide a card with a sensitive element. The card

comprises a body comprising a substrate and a sensitive element with a predetermined lifespan.
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The sensitive element is configured to begin the predetermined lifespan at a starting event and
finish the predetermined lifespan after a predetermined lifespan has passed.

[0007] Embodiments of the present disclosure provide a system for activating a time sensitive
card, the system comprising a card further comprising a body further comprising a substrate and
a sensitive element with a predetermined lifespan, the lifespan configured to begin at a starting
event and to finish after a predetermined time period has passed. The system further includes a
data storage unit configured to store at least the date when the card has experienced a starting
event and the money associated with the card. The system further includes a merchant device
configured to activate the sensitive element, trigger the starting event, and record, upon
triggering the starting event, at least the date when the card has experienced a starting event and
the money associated with the card in the data storage unit.

[0008] Embodiments of the present disclosure provide a method for recording the activation of a
time-sensitive card, the method comprising the steps of providing a card comprising a body
further comprising a substrate, and a sensitive element with a predetermined lifespan, the
lifespan configured to begin at a starting event and to finish after a predetermined time period
has passed. The method proceeds with activating the sensitive element, triggering the starting
event, and recording, upon triggering the starting event, at least the date when the card has
experienced a starting event and the money associated with the card in the data storage unit.
[0009] Further features of the disclosed systems and methods, and the advantages offered
thereby, are explained in greater detail hereinafter with reference to specific example
embodiments illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
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[0010] In order to facilitate a fuller understanding of the present invention, reference is now
made to the attached drawings. The drawings should not be construed as limiting the present
invention, but are intended only to illustrate different aspects and embodiments of the invention.
[0011] Figure 1 is a block diagram illustrating a system according to an exemplary embodiment.
[0012] Figure 2 is a diagram illustrating a contactless card according to an exemplary
embodiment.

[0013] Figure 3 is a diagram illustrating a contactless card according to an exemplary
embodiment.

[0014] Figure 4 is a diagram illustrating a card with a sensitive element according to an
exemplary embodiment.

[0015] Figures Sa-5d are diagrams illustrating cards with a sensitive element according to
exemplary embodiments.

[0016] Figures 6a-6b are diagrams illustrating a card with a sensitive element activated by an
electric charge according to exemplary embodiments.

[0017] Figure 7 is a diagram illustrating a card with a sensitive element as a magnetic stripe
according to an exemplary embodiment,

[0018] Figure 8 is a diagram illustrating a method according to an exemplary embodiment
according to an exemplary embodiment.

DETAILED DESCRIPTION

[0019] Exemplary embodiments of the invention will now be described in order to illustrate
various features of the invention. The embodiments described herein are not intended to be
limiting as to the scope of the invention, but rather are intended to provide examples of the

components, use, and operation of the invention.
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[0020] Furthermore, the described features, advantages, and characteristics of the embodiments
may be combined in any suitable manner. One skilled in the relevant art will recognize that the
embodiments may be practiced without one or more of the specific features or advantages of an
embodiment. In other instances, additional features and advantages may be recognized in certain
embodiments that may not be present in all embodiments. One skilled in the relevant art will
understand that the described features, advantages, and characteristics of any embodiment can be
interchangeably combined with the features, advantages, and characteristics of any other
embodiment.

[0021] The flowchart and block diagrams in the figures illustrate the architecture, functionality,
and operation of possible implementations of systems, methods, and computer program products
according to various embodiments of the present invention. In this regard, each block in the
flowchart or block diagrams may represent a module, segment, or portion of instructions, which
comprises one or more executable instructions for implementing the specified logical function(s).
In some alternative implementations, the functions noted in the block may occur out of the order
noted in the figures. For example, two blocks shown in succession may, in fact, be executed
substantially concurrently, or the blocks may sometimes be executed in the reverse order,
depending upon the functionality involved. It will also be noted that each block of the block
diagrams and/or flowchart illustration, and combinations of blocks in the block diagrams and/or
flowchart illustration, can be implemented by special purpose hardware-based systems that
perform the specified functions or acts or carry out combinations of special purpose hardware
and computer instructions.

[0022] The invention relates generally to a time sensitive element on a card. The sensitive

element on the card will change visually over time, thus communicating to the owner that the
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card is approaching its expiration. The sensitive element can be prominently displayed on the
card so that the user can simply glance at the card to determine whether the card will soon
expire.

[0023] For example, the sensitive element can cover an entire face of the card, a small corner of
the card, the magnetic stripe of card, or somewhere else on the card. As the card approaches its
expiration data, the sensitive element can visually change from its first configuration to a second
configuration. For example, the sensitive element can change gradually from a blue color to a red
color. The more red the sensitive element becomes, the closer the card is to the expiration date.
Rather than look at and record the literal expiration date, the customer can simply view how
“red” the card has become. For users who have color blindness, the sensitive element can change
form a lighter color to a darker color. In other embodiments, the operative element of the card
can change. For example, the sensitive element of the card can be the magnetic stripe. Upon
being activated, the sensitive element can slowly but gradually fade away. Eventually, the
magnetic stripe will fade so much that the card will not be operative. Thus, the user can look at
the magnetic stripe to see whether the card is approaching its expiration date.

[0024] To activate the sensitive element, a starting event be performed on the card. For example,
the starting event could be an electronic or magnetic activation of the sensitive element. The
activation can be performed when the gift card is first swiped at a card reader or merchant
device. As another example, the sensitive element can be activated by ultraviolet (UV) or
photoelectric light. In other embodiments, the sensitive element can include microspheres which
can change in color when acted upon by a chemical, magnetic field, temperature change, or
physical force.

[0025] Once activated, the sensitive element has a predetermined time period to transition from a
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first visual element to a second visual element. The duration of the sensitive element — e.g. how
long it takes for the sensitive element to transition from blue to red — can be predetermined by
the composition of the sensitive element. Without limitation, the sensitive element can comprise
UV-sensitive ink, temperature-sensitive ink, pressure-sensitive microspheres, UV-sensitive
microsphere, temperature-sensitive microspheres, a biodegradable material, an electronic- or
magnetic-sensitive material, or some material that can degrade gradually. In other embodiments,
the activation of the sensitive element can occur by oxidation of one or more chemicals in
microspheres on the card. For example, the sensitive element may be initially protected from the
atmosphere by a rubber envelope, sticker, and/or rubber cement, which can, for example, seal
atmospheric oxygen from the sensor zone. In other embodiments, the sensitive element can be a
conductive polymer fuse that can be activated by an electronic or magnetic force. By making the
sensitive element out of a chemical composition with a fixed half-life, the card avoids the
problem of needing an electric charge to power the sensitive element.

[0026] Figure 1 illustrates a system 100 according to an example embodiment. The system 100
may comprise a contactless card 110, a merchant device 120, a server 130, a network 140, and a
database 150. Although Figure 1 illustrates single instances of components of system 100,
system 100 may include any number of components.

[0027] System 100 may include one or more contactless cards 110 which are further explained
below with reference to Figure 2 and Figure 3. In some embodiments, contactless card 110 may
be in wireless communication, utilizing near field communication (NFC) in an example, with
merchant device 120.

[0028] System 100 may include a merchant device 120. The merchant device 120 may be a

network-enabled computer device. Exemplary network-enabled computer devices include,
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without limitation, a server, a network appliance, a personal computer, a workstation, a phone, a
handheld personal computer, a personal digital assistant, a thin client, a fat client, an Internet
browser, a mobile device, a kiosk, a contactless card, an automatic teller machine (ATM), or
other a computer device or communications device. For example, network-enabled computer
devices may include an iPhone, iPod, iPad from Apple® or any other mobile device running
Apple’s 1I0S® operating system, any device running Microsoft’s Windows® Mobile operating
system, any device running Google’s Android® operating system, and/or any other smartphone,
tablet, or like wearable mobile device.

[0029] The merchant device 120 may include a processor 121, a memory 122, and an application
123. The processor 121 may be a processor, a microprocessor, or other processor, and the
merchant device 120 may include one or more of these processors. The processor 121 may
include processing circuitry, which may contain additional components, including additional
processors, memories, error and parity/CRC checkers, data encoders, anti-collision algorithms,
controllers, command decoders, security primitives and tamper-proofing hardware, as necessary
to perform the functions described herein.

[0030] The processor 121 may be coupled to the memory 122, The memory 122 may be a read-
only memory, write-once read-multiple memory or read/write memory, e.g., RAM, ROM, and
EEPROM, and the merchant device 120 may include one or more of these memories. A read-
only memory may be factory programmable as read-only or one-time programmable. One-time
programmability provides the opportunity to write once then read many times. A write-once
read-multiple memory may be programmed at a point in time after the memory chip has left the
factory. Once the memory is programmed, it may not be rewritten, but it may be read many

times. A read/write memory may be programmed and re-programed many times after leaving
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the factory. It may also be read many times. The memory 122 may be configured to store one or
more software applications, such as the application 123, and other data, such as user’s private
data and financial account information.

[0031] The application 123 may comprise one or more software applications, such as a mobile
application and a web browser, comprising instructions for execution on the merchant device
120. In some examples, the merchant device 120 may execute one or more applications, such as
software applications, that enable, for example, network communications with one or more
components of the system 100, transmit and/or receive data, and perform the functions described
herein. Upon execution by the processor 121, the application 123 may provide the functions
described in this specification, specifically to execute and perform the steps and functions in the
process flows described below. Such processes may be implemented in software, such as
software modules, for execution by computers or other machines. The application 123 may
provide graphical user interfaces (GUIs) through which a user may view and interact with other
components and devices within the system 100. The GUIs may be formatted, for example, as
web pages in HyperText Markup Language (HTML), Extensible Markup Language (XML) or in
any other suitable form for presentation on a display device depending upon applications used by
users to interact with the system 100.

[0032] The merchant device 120 may further include a display 124 and input devices 125. The
display 124 may be any type of device for presenting visual information such as a computer
monitor, a flat panel display, and a mobile device screen, including liquid crystal displays, light-
emitting diode displays, plasma panels, and cathode ray tube displays. The input devices 125
may include any device for entering information into the merchant device 120 that is available

and supported by the merchant device 120, such as a touch-screen, keyboard, mouse, cursor-
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control device, touch-screen, microphone, digital camera, video recorder or camcorder. These
devices may be used to enter information and interact with the software and other devices
described herein.

[0033] System 100 may include a server 130. The server 130 may be a network-enabled
computer device. Exemplary network-enabled computer devices include, without limitation, a
server, a network appliance, a personal computer, a workstation, a phone, a handheld personal
computer, a personal digital assistant, a thin client, a fat client, an Internet browser, a mobile
device, a kiosk, a contactless card, or other a computer device or communications device. For
example, network-enabled computer devices may include an iPhone, iPod, iPad from Apple® or
any other mobile device running Apple’s iIOS® operating system, any device running
Microsoft’s Windows® Mobile operating system, any device running Google’s Android®
operating system, and/or any other smartphone, tablet, or like wearable mobile device.

[0034] The server 130 may include a processor 131, a memory 132, and an application 133. The
processor 131 may be a processor, a microprocessor, or other processor, and the server 130 may
include one or more of these processors. The processor 131 may include processing circuitry,
which may contain additional components, including additional processors, memories, error and
parity/CRC checkers, data encoders, anti-collision algorithms, controllers, command decoders,
security primitives and tamper-proofing hardware, as necessary to perform the functions
described herein.

[0035] The processor 131 may be coupled to the memory 132. The memory 132 may be a read-
only memory, write-once read-multiple memory or read/write memory, e.g., RAM, ROM, and
EEPROM, and the server 130 may include one or more of these memories. A read-only memory

may be factory programmable as read-only or one-time programmable. One-time
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programmability provides the opportunity to write once then read many times. A write-once
read-multiple memory may be programmed at a point in time after the memory chip has left the
factory. Once the memory is programmed, it may not be rewritten, but it may be read many
times. A read/write memory may be programmed and re-programed many times after leaving
the factory. It may also be read many times. The memory 132 may be configured to store one or
more software applications, such as the application 133, and other data, such as user’s private
data and financial account information.

[0036] The application 133 may comprise one or more software applications comprising
instructions for execution on the server 130. In some examples, the server 130 may execute one
or more applications, such as software applications, that enable, for example, network
communications with one or more components of the system 100, transmit and/or receive data,
and perform the functions described herein. Upon execution by the processor 131, the
application 133 may provide the functions described in this specification, specifically to execute
and perform the steps and functions in the process flows described below. For example, the
application 133 may be executed to perform receiving web form data from the merchant device
120 and the card 110, retaining a web session between the merchant device 120 and the card 110,
and masking private data received from the merchant device 120 and the card 110. Such
processes may be implemented in software, such as software modules, for execution by
computers or other machines. The application 133 may provide GUIs through which a user may
view and interact with other components and devices within the system 100. The GUIs may be
formatted, for example, as web pages in HyperText Markup Language (HTML), Extensible
Markup Language (XML) or in any other suitable form for presentation on a display device

depending upon applications used by users to interact with the system 100.
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[0037] The server 130 may further include a display 134 and input devices 135. The display 134
may be any type of device for presenting visual information such as a computer monitor, a flat
panel display, and a mobile device screen, including liquid crystal displays, light-emitting diode
displays, plasma panels, and cathode ray tube displays. The input devices 135 may include any
device for entering information into the server 130 that is available and supported by the server
130, such as a touch-screen, keyboard, mouse, cursor-control device, touch-screen, microphone,
digital camera, video recorder or camcorder. These devices may be used to enter information
and interact with the software and other devices described herein.

[0038] System 100 may include one or more networks 140. In some examples, the network 140
may be one or more of a wireless network, a wired network or any combination of wireless
network and wired network, and may be configured to connect the merchant device 120, the
server 130, the database 150 and the card 110. For example, the network 140 may include one or
more of a fiber optics network, a passive optical network, a cable network, an Internet network, a
satellite network, a wireless local area network (LAN), a Global System for Mobile
Communication, a Personal Communication Service, a Personal Area Network, Wireless
Application Protocol, Multimedia Messaging Service, Enhanced Messaging Service, Short
Message Service, Time Division Multiplexing based systems, Code Division Multiple Access
based systems, D-AMPS, Wi-Fi, Fixed Wireless Data, IEEE 802.11b, 802.15.1, 802.11n and
802.11g, Bluetooth, NFC, Radio Frequency Identification (RFID), Wi-Fi, and/or the like.

[0039] In addition, the network 140 may include, without limitation, telephone lines, fiber
optics, IEEE Ethernet 902.3, a wide area network, a wireless personal area network, a LAN, or a
global network such as the Internet. In addition, the network 140 may support an Internet

network, a wireless communication network, a cellular network, or the like, or any combination
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thereof. The network 140 may further include one network, or any number of the exemplary
types of networks mentioned above, operating as a stand-alone network or in cooperation with
each other. The network 140 may utilize one or more protocols of one or more network elements
to which they are communicatively coupled. The network 140 may translate to or from other
protocols to one or more protocols of network devices. Although the network 140 is depicted as
a single network, it should be appreciated that according to one or more examples, the network
140 may comprise a plurality of interconnected networks, such as, for example, the Internet, a
service provider's network, a cable television network, corporate networks, such as credit card
association networks, and home networks. The network 140 may further comprise, or be
configured to create, one or more front channels, which may be publicly accessible and through
which communications may be observable, and one or more secured back channels, which may
not be publicly accessible and through which communications may not be observable.

[0040] System 100 may include a database 150. The database 150 may be one or more databases
configured to store data, including without limitation, private data of users, financial accounts of
users, identities of users, transactions of users, and certified and uncertified documents. The
database 150 may comprise a relational database, a non-relational database, or other database
implementations, and any combination thereof, including a plurality of relational databases and
non-relational databases. In some examples, the database 150 may comprise a desktop database,
a mobile database, or an in-memory database. Further, the database 150 may be hosted
internally by the server 130 or may be hosted externally of the server 130, such as by a server, by
a cloud-based platform, or in any storage device that is in data communication with the server

130.
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[0041] In some examples, exemplary procedures in accordance with the present disclosure
described herein can be performed by a processing arrangement and/or a computing arrangement
(e.g., computer hardware arrangement). Such processing/computing arrangement can be, for
example entirely or a part of, or include, but not limited to, a computer/processor that can
include, for example one or more microprocessors, and use instructions stored on a non-
transitory computer-accessible medium (e.g., RAM, ROM, hard drive, or other storage device).
For example, a computer-accessible medium can be part of the memory of the contactless card
110, the merchant device 120, the server 130, the network 140, and the database 150 or other
computer hardware arrangement.

[0042] In some examples, a computer-accessible medium (e.g., as described herein, a storage
device such as a hard disk, floppy disk, memory stick, CD-ROM, RAM, ROM, etc., or a
collection thereof) can be provided (e.g., in communication with the processing arrangement).
The computer-accessible medium can contain executable instructions thereon. In addition or
alternatively, a storage arrangement can be provided separately from the computer-accessible
medium, which can provide the instructions to the processing arrangement so as to configure the
processing arrangement to execute certain exemplary procedures, processes, and methods, as
described herein above, for example.

[0043] Figure 2 illustrates a contactless card 200 according to an example embodiment. The
contactless card 200 may comprise a payment card, such as a credit card, debit card, or gift card,
issued by a service provider 205 displayed on the front or back of the card 200. In some
examples, the payment card may comprise a dual interface contactless payment card. In some

examples, the contactless card 200 is not related to a payment card, and may comprise, without

13
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limitation, an identification card, a membership card, a loyalty card, a transportation card, and a
point of access card.

[0044] The contactless card 200 may comprise a substrate 210, which may include a single layer
or one or more laminated layers composed of plastics, metals, and other materials. Exemplary
substrate materials include polyvinyl chloride, polyvinyl chloride acetate, acrylonitrile butadiene
styrene, polycarbonate, polyesters, anodized titanium, palladium, gold, carbon, paper, and
biodegradable materials. In some examples, the contactless card 200 may have physical
characteristics compliant with the ID-1 format of the ISO/IEC 7810 standard, and the contactless
card may otherwise be compliant with the ISO/IEC 14443 standard. However, it is understood
that the contactless card 200 according to the present disclosure may have different
characteristics, and the present disclosure does not require a contactless card to be implemented
in a payment card.

[0045] The contactless card 200 may also include identification information 215 displayed on
the front and/or back of the card, and a contact pad 220. The contact pad 220 may be configured
to establish contact with another communication device, such as a user device, smart phone,
laptop, desktop, or tablet computer. The contactless card 200 may also include processing
circuitry, antenna and other components not shown in Figure 2. These components may be
located behind the contact pad 220 or elsewhere on the substrate 210. The contactless card 200
may also include a magnetic strip or tape, which may be located on the back of the card (not
shown in Figure 2).

[0046] Figure 3 illustrates a contactless card 200 according to an example embodiment.

[0047] Asillustrated in Figure 3, the contact pad 305 may include processing circuitry 310 for

storing and processing information, including a microprocessor 320 and a memory 325. Itis
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understood that the processing circuitry 310 may contain additional components, including
processors, memories, error and parity/CRC checkers, data encoders, anticollision algorithms,
controllers, command decoders, security primitives and tamperproofing hardware, as necessary
to perform the functions described herein.

[0048] The memory 325 may be a read-only memory, write-once read-multiple memory or
read/write memory, e.g., RAM, ROM, and EEPROM, and the contactless card 200 may include
one or more of these memories. A read-only memory may be factory programmable as read-only
or one-time programmable. One-time programmability provides the opportunity to write once
then read many times. A write once/read-multiple memory may be programmed at a point in
time after the memory chip has left the factory. Once the memory is programmed, it may not be
rewritten, but it may be read many times. A read/write memory may be programmed and re-
programed many times after leaving the factory. It may also be read many times.

[0049] The memory 325 may be configured to store one or more applets 330, one or more
counters 335, and a customer identifier 340. The one or more applets 330 may comprise one or
more software applications configured to execute on one or more contactless cards, such as Java
Card applet. However, it is understood that applets 330 are not limited to Java Card applets, and
instead may be any software application operable on contactless cards or other devices having
limited memory. The one or more counters 335 may comprise a numeric counter sufficient to
store an integer. The customer identifier 340 may comprise a unique alphanumeric identifier
assigned to a user of the contactless card 200, and the 1dentifier may distinguish the user of the
contactless card from other contactless card users. In some examples, the customer identifier 340
may identify both a customer and an account assigned to that customer and may further identify

the contactless card associated with the customer’s account.
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[0050] The processor and memory elements of the foregoing exemplary embodiments are
described with reference to the contact pad, but the present disclosure is not limited thereto. It is
understood that these elements may be implemented outside of the pad 305 or entirely separate
from it, or as further elements in addition to processor 320 and memory 325 elements located
within the contact pad 305.

[0051] In some examples, the contactless card 200 may comprise one or more antennas 315. The
one or more antennas 315 may be placed within the contactless card 200 and around the
processing circuitry 310 of the contact pad 305. For example, the one or more antennas 315 may
be integral with the processing circuitry 310 and the one or more antennas 315 may be used with
an external booster coil. As another example, the one or more antennas 315 may be external to
the contact pad 305 and the processing circuitry 310.

[0052] In an embodiment, the coil of contactless card 200 may act as the secondary of an air core
transtormer. The terminal may communicate with the contactless card 200 by cutting power or
amplitude modulation. The contactless card 200 may infer the data transmitted from the terminal
using the gaps in the contactless card’s power connection, which may be functionally maintained
through one or more capacitors. The contactless card 200 may communicate back by switching a
load on the contactless card’s coil or load modulation. Load modulation may be detected in the
terminal’s coil through interference.

[0053] As explained above, the contactless cards 200 may be built on a software platform
operable on smart cards or other devices having limited memory, such as JavaCard, and one or
more or more applications or applets may be securely executed. Applets may be added to
contactless cards to provide a one-time password (OTP) for multifactor authentication (MFA) in

various mobile application-based use cases. Applets may be configured to respond to one or
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more requests, such as near field data exchange requests, from a reader, such as a mobile NFC
reader, and produce an NDEF message that comprises a cryptographically secure OTP encoded
as an NDEF text tag.

[0054] Figure 4 is a diagram illustrating a card with a sensitive element according to an
exemplary embodiment. The card may comprise a payment card, such as a credit card, debit
card, or gift card, issued by a service provider displayed on the front or back of the card. In some
examples, the payment card may comprise a dual interface contactless payment card. In some
examples, the contactless card is not related to a payment card, and may comprise, without
limitation, an identification card, a membership card, a loyalty card, a transportation card, and a
point of access card.

[0055] The card may comprise a body 405 and a substrate 410, which may include a single layer
or one or more laminated layers composed of plastics, metals, and other materials. Exemplary
substrate materials include polyvinyl chloride, polyvinyl chloride acetate, acrylonitrile butadiene
styrene, polycarbonate, polyesters, anodized titanium, palladium, gold, carbon, paper, and
biodegradable materials. In some examples, the contactless card 400 may have physical
characteristics compliant with the ID-1 format of the ISO/IEC 7810 standard, and the contactless
card may otherwise be compliant with the ISO/IEC 14443 standard. However, it is understood
that the contactless card 400 according to the present disclosure may have different
characteristics, and the present disclosure does not require a contactless card to be implemented
in a payment card.

[0056] On the substrate, there can be a plastic covering 415 over a sensitive element 420. The
plastic element can be placed over the sensitive element to prevent the sensitive element from

being triggered too early. When the user or merchant is ready to trigger the element, they can
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remove the plastic covering. In other embodiments, the plastic covering can cover more of the
substrate including the entire face of the card. The covering can comprise other materials such as
paper, metal, or biodegradable materials. In some embodiments, the plastic covering can be
configured to block UV light or other light that could trigger the sensitive element. In other
embodiments, the plastic covering can block electric signals and chemical signals from
triggering the sensitive element. Without limitation, the sensitive element can comprise UV-
sensitive ink, temperature-sensitive ink, pressure-sensitive microspheres, UV-sensitive
microsphere, temperature-sensitive microspheres, a biodegradable material, an electronic- or
magnetic-sensitive material, or some material that can degrade naturally upon being activated.
Naturally degrading material can include organic matter or any matter than can breakdown as a
result of biodegradation. The sensitive element 420 can comprise an element that is sensitive to
light, temperature, electricity, pressure, or chemical. For example, the sensitive element can be
triggered by an exposure to ultraviolet light, a certain high or low temperature (e.g. 120 degrees
Fahrenheit), an electric current from a card reader, applied pressure from a user’s hand or
machine (e.g. 30 pounds of pressure), or by some swab of chemical (e.g. alcohol). It is
understood that these are nonlimiting examples and that the sensitive elements can be activated
by other means. The sensitive element can further comprise ink 425. The ink may comprise
reflective ink, UV sensitive ink, temperature sensitive ink, or magnetic ink. It is understood that
these examples are non-limiting and that other material and combinations thereof may constitute
the ink. Although the pattern of ink in the sensitive element is represented as an ordered matrix
of ink squares, it is understood that this is just one example of how the sensitive element can be
configured. As another example, the sensitive element may comprise an unordered matrix of

pixels, a watermark, or some other pattern. Once activated, the sensitive element can trigger its
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visual or tactile elements discussed with further reference to Figures 5a-5d. In other
embodiments, the activation of the sensitive element can occur by oxidation of one or more
chemicals in microspheres on the card. For example, the sensitive element may be initially
protected from the atmosphere by a rubber envelope or sticker. In other embodiments, the
sensitive element can be a conductive polymer fuse that can be activated by an electronic or
magnetic force.

[0057] The sensitive element 420 can have a predetermined lifespan. The predetermined lifespan
refers to some period of time across which the sensitive element will change from one form to
another, visually or otherwise. The predetermined lifespan can be of any length. The
predetermined lifespan can affect the visual aspects of the card or even the usefulness of the card
(see e.g. Fig. 7). The predetermined lifespan can begin at one or more starting events such as a
temperature change, card dip, card swipe, card tap, some other electronic moment, or some other
starting event discussed elsewhere in the application.

[0058] Figures Sa-5d are diagrams illustrating card with sensitive elements. The sensitive
element of the card can be one or both faces of the card. Figure Sa illustrates a sensitive element
that covers the entire face of the card except for the gift card title. The sensitive element
comprises a pattern. Upon being triggered, the sensitive element can, over a predetermined time
period, transition from a first stage to a second stage. The second stage can comprise a pattern, a
color, a gradient, one or more symbols, any combination thereof, or some other visual element.
Figure 5a illustrates a sensitive element whose second stage is a pattern. Although Figure 5a
depicts a crisscross pattern, it is understood that pattern can include a number of other variations.
[0059] Without limitation, the sensitive element can comprise UV-sensitive ink, temperature-

sensitive ink, pressure-sensitive microspheres, UV-sensitive microsphere, temperature-sensitive
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microspheres, a biodegradable material, an electronic- or magnetic-sensitive material, or some
material that can degrade naturally upon being activated. Naturally degrading material can
include organic matter or any matter than can breakdown as a result of biodegradation. The
sensitive element can comprise an element that is sensitive to light, temperature, electricity,
pressure, or chemical. For example, the sensitive element can be triggered by an exposure to
ultraviolet light, a certain high or low temperature (e.g. 120 degrees Fahrenheit), an electric
current from a card reader, applied pressure from a user’s hand or machine (e.g. 30 pounds of
pressure), or by some swab of chemical (e.g. alcohol). It is understood that these are nonlimiting
examples and that the sensitive elements can be activated by other means. The sensitive element
can further comprise ink. The ink may comprise reflective ink, UV sensitive ink, temperature
sensitive ink, or magnetic ink. It is understood that these examples are non-limiting and that
other material and combinations thereof may constitute the ink. Although the pattern of ink in the
sensitive element is represented as an ordered matrix of ink squares, it is understood that this is
just one example of how the sensitive element can be configured. As another example, the
sensitive element may comprise an unordered matrix of pixels, a watermark, or some other
pattern. Once activated, the sensitive element can trigger its visual or tactile elements discussed
with further reference to Figures 5a-5d. In other embodiments, the activation of the sensitive
element can occur by oxidation of one or more chemicals in microspheres on the card. For
example, the sensitive element may be initially protected from the atmosphere by a rubber
envelope or sticker. In other embodiments, the sensitive element can be a conductive polymer
fuse that can be activated by an electronic or magnetic force.

[0060] The sensitive elements can have a predetermined lifespan. The predetermined lifespan

refers to some period of time across which the sensitive element will change from one form to
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another, visually or otherwise. The predetermined lifespan can be of any length. The
predetermined lifespan can affect the visual aspects of the card or even the usefulness of the card
(see e.g. Fig. 7). The predetermined lifespan can begin at one or more starting events such as a
temperature change, card dip, card swipe, card tap, some other electronic moment, or some other
starting event discussed elsewhere in the application.

[0061] In Figure 5b and Sc, the second stage of the sensitive element is a color gradient. For
example, the color gradient can continuously transition from a green to a blue color, the second
stage being complete when the element turns entirely blue. Figure Sb depicts the secure element
located on the gift card title, and Figure Sc depicts the secure element located on the entire face
except for the gift card title.

[0062] Figure 5d depicts the secure element covering only one corner of the face. In other
embodiments, the secure element can cover any parts of the card’s face.

The patterns and gradients in Figures 5a-5d can include additional variations not shown. For
example, the sensitive element can be configured in the shape of a logo such as a brand logo or
sports team logo. In other configurations, the sensitive element can be in the shape of a user’s
name, some words or phrases, or drawing, A card may have two sensitive elements that are both
activated at the same time: the first sensitive element may fade over time, and the second
sensitive element may become more visually clear or prominent over time.

[0063] Figures 6a and 6b illustrate a contactless card with a sensitive element and its interaction
with a device. Figure 6a is an example of a card with contact pad. The card 600 may comprise a
payment card, such as a credit card, debit card, or gift card, issued by a service provider 605
displayed on the front or back of the card 600. In some examples, the payment card may

comprise a dual interface contactless payment card. In some examples, the card 600 is not
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related to a payment card, and may comprise, without limitation, an identification card, a
membership card, a loyalty card, a transportation card, and a point of access card.

[0064] Without limitation, the sensitive element can comprise UV-sensitive ink, temperature-
sensitive ink, pressure-sensitive microspheres, UV-sensitive microsphere, temperature-sensitive
microspheres, a biodegradable material, an electronic- or magnetic-sensitive material, or some
material that can degrade naturally upon being activated. Naturally degrading material can
include organic matter or any matter than can breakdown as a result of biodegradation. The
sensitive element can comprise an element that is sensitive to light, temperature, electricity,
pressure, or chemical. For example, the sensitive element can be triggered by an exposure to
ultraviolet light, a certain high or low temperature (e.g. 120 degrees Fahrenheit), an electric
current from a card reader, applied pressure from a user’s hand or machine (e.g. 30 pounds of
pressure), or by some swab of chemical (e.g. alcohol). It is understood that these are nonlimiting
examples and that the sensitive elements can be activated by other means. The sensitive element
can further comprise ink. The ink may comprise reflective ink, UV sensitive ink, temperature
sensitive ink, or magnetic ink. It is understood that these examples are non-limiting and that
other material and combinations thereof may constitute the ink. Although the pattern of ink in the
sensitive element is represented as an ordered matrix of ink squares, it is understood that this is
just one example of how the sensitive element can be configured. As another example, the
sensitive element may comprise an unordered matrix of pixels, a watermark, or some other
pattern. Once activated, the sensitive element can trigger its visual or tactile elements discussed
with further reference to Figures 5a-5d. In other embodiments, the activation of the sensitive
element can occur by oxidation of one or more chemicals in microspheres on the card. For

example, the sensitive element may be initially protected from the atmosphere by a rubber
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envelope or sticker. In other embodiments, the sensitive element can be a conductive polymer
fuse that can be activated by an electronic or magnetic force.

[0065] The sensitive element can have a predetermined lifespan. The predetermined lifespan
refers to some period of time across which the sensitive element will change from one form to
another, visually or otherwise. The predetermined lifespan can be of any length. The
predetermined lifespan can affect the visual aspects of the card or even the usefulness of the card
(see e.g. Fig. 7). The predetermined lifespan can begin at one or more starting events such as a
temperature change, card dip, card swipe, card tap, some other electronic moment, or some other
starting event discussed elsewhere in the application.

[0066] The card 600 may comprise a substrate 610, which may include a single layer or one or
more laminated layers composed of plastics, metals, and other materials. Exemplary substrate
materials include polyvinyl chloride, polyvinyl chloride acetate, acrylonitrile butadiene styrene,
polycarbonate, polyesters, anodized titanium, palladium, gold, carbon, paper, and biodegradable
materials. Naturally degrading material can include organic matter or any matter than can
breakdown as a result of biodegradation. In some examples, the card 600 may have physical
characteristics compliant with the ID-1 format of the ISO/IEC 7810 standard, and the contactless
card may otherwise be compliant with the ISO/IEC 14443 standard. However, it is understood
that the card 600 according to the present disclosure may have different characteristics, and the
present disclosure does not require a contactless card to be implemented in a payment card.
[0067] The card can also comprise a contact pad 615. The contact pad 615 may be configured to
establish contact with another communication device, such as a user device, smart phone, laptop,
desktop, or tablet computer. The card 600 may also include processing circuitry, antenna and

other components not shown in Figure 6. These components may be located behind the contact
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pad 615 or elsewhere on the substrate 610. The contact pad is discussed with further reference to
Figures 2 and 3. The contactless card 600 may also include a magnetic strip or tape, which may
be located on the back of the card (not shown in Figure 6). The card can also include a sensitive
element 625 discussed with further reference to Figures 4 and 5. There can be a connection 620
between the contact pad 615 and the sensitive element 625. The connection 620 may be
comprised of a bus, contact pin connectors, wires, or other similar connection devices. The
connection 620 can carry an electric charge between the contact pad 615 and the sensitive
element 625 such that the electric charge triggers the sensitive element.

[0068] Figure 6b depicts the card 630 interacting with a merchant device 640 over a
communication field 635. In some examples, the card 630 can be the same card from Figure 6a.
The merchant device 640 can be network-enabled computer device. Exemplary network-enabled
computer devices include, without limitation, a server, a network appliance, a personal computer,
a workstation, a phone, a handheld personal computer, a personal digital assistant, a thin client, a
fat client, an Internet browser, a mobile device, a kiosk, a contactless card, an automatic teller
machine (ATM), or other a computer device or communications device. In some embodiments,
the merchant device can be associated with a merchant, retailer, or other consumer-based
establishment. The merchant device can open, by a processor, a communication field 635. The
communication field can be NFC, Bluetooth, or RFID. Generally, NFC is the transmission of
data through electromagnetic radio fields which enable two or more devices to communicate
with each other without touching. NFC operates at 13.56 MHz on ISO/IEC 18000-3 air interface
and at rates ranging from 106 kbit/s to 424 kbit/s.

[0069] Some examples of NFC communication include NFC card emulation where smartphones

act like smart cards allowing users to perform transactions such as payment. As another example,
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NFC reader/writer communication allows devices to read information stored on NFC tags
embedded into labels or smart posters. As another example, NFC peer-to-peer communication
allows two NFC-enabled devices to communicate with each other to exchange information.
[0070] NFC standards cover communications protocols and data exchange formats, and are
based on existing RFID standards including ISO/IEC 14443 and FeliCa. The standards include
ISO/IEC 18092 and those defined by the NFC Forum.

[0071] Upon entering the communication field 635, the card 630 can receive a small electric
charge from the merchant device 640. This electric charge can, from the contact pad via the
connection, activate or trigger the sensitive element. In other embodiments, the sensitive element
can be activated by an electric charge from a card or chip readers associated with the merchant
device 640.

[0072] Figure 7 illustrates a gradually degrading magnetic strip. In some embodiments, the
sensitive element can be directly tied to the operation of the card. That is, the operative part of
the card degrades until that the card cannot function after a certain time period passes. In Figure
7, a magnetic stripe card 705 1s provisioned such that the magnetic stripe 710 is the sensitive
element. The magnetic stripe card can be one of many types of cards, including but not limited to
identification card, a membership card, a loyalty card, a gift card, a transportation card, and a
point of access card. The magnetic stripe can contain one or more stacks of information
including card account number, name, expiration date, service code, and card verification code.
Magnetic stripe cards are generally used with card readers that can read the card upon being
swiped.

[0073] Without limitation, the sensitive element can comprise UV-sensitive ink, temperature-

sensitive ink, pressure-sensitive microspheres, UV-sensitive microsphere, temperature-sensitive
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microspheres, a biodegradable material, an electronic- or magnetic-sensitive material, or some
material that can degrade naturally upon being activated. Naturally degrading material can
include organic matter or any matter than can breakdown as a result of biodegradation. The
sensitive element can comprise an element that is sensitive to light, temperature, electricity,
pressure, or chemical. For example, the sensitive element can be triggered by an exposure to
ultraviolet light, a certain high or low temperature (e.g. 120 degrees Fahrenheit), an electric
current from a card reader, applied pressure from a user’s hand or machine (e.g. 30 pounds of
pressure), or by some swab of chemical (e.g. alcohol). It is understood that these are nonlimiting
examples and that the sensitive elements can be activated by other means. The sensitive element
can further comprise ink. The ink may comprise reflective ink, UV sensitive ink, temperature
sensitive ink, or magnetic ink. It is understood that these examples are non-limiting and that
other material and combinations thereof may constitute the ink. Although the pattern of ink in the
sensitive element is represented as an ordered matrix of ink squares, it is understood that this is
just one example of how the sensitive element can be configured. As another example, the
sensitive element may comprise an unordered matrix of pixels, a watermark, or some other
pattern. Once activated, the sensitive element can trigger its visual or tactile elements discussed
with further reference to Figures 5a-5d. In other embodiments, the activation of the sensitive
element can occur by oxidation of one or more chemicals in microspheres on the card. For
example, the sensitive element may be initially protected from the atmosphere by a rubber
envelope or sticker. In other embodiments, the sensitive element can be a conductive polymer
fuse that can be activated by an electronic or magnetic force.

[0074] The sensitive element can have a predetermined lifespan. The predetermined lifespan

refers to some period of time across which the sensitive element will change from one form to
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another, visually or otherwise. The predetermined lifespan can be of any length. The
predetermined lifespan can affect the visual aspects of the card or even the usefulness of the card
(see e.g. Fig. 7). The predetermined lifespan can begin at one or more starting events such as a
temperature change, card dip, card swipe, card tap, some other electronic moment, or some other
starting event discussed elsewhere in the application.

[0075] Once activated, the magnetic stripe degrades gradually. After a certain period of time, the
magnetic stripe will become so degraded that a card reader will be unable to retrieve payment
information from the card, thus rendering the card expired. On day 1, the sensitive element
comprising the magnetic stripe is activated. Over time, the magnetic stripe will degrade or
disappear gradually. For example, 250 days after triggering the sensitive element, the magnetic
stripe will have degraded significantly but still be able to transmit information to a card reader.
But after a longer period of time, the magnetic stripe will degrade so much that it cannot be read.
For example, after 500 days the magnetic stripe will be inoperable. The user can see how much
the magnetic stripe has degraded over time, thus giving them a visual cue that they have a limited
time to use the card. To degrade over time, the magnetic strip can be composed a biodegradable
material, conductive plastic, microsphere filled with one or more fluids or chemicals, an
oxidizing chemical, and/or polymers.

[0076] In other embodiments, the magnetic stripe or some other operative part of the card could
be delayed. That is, the sensitive element activates the operative part of the card rather than
deactivates it. As an example, the sensitive element could be triggered. Upon being triggered, the
sensitive element will activate the operative part of the card, e.g. the magnetic stripe, after six
months. This ensures that the card is not used right away. A user can gift someone a card that

they do not want to use until some time in the future. For example, a parent can give their child
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a gift card that activates around the summer time when school is out. Thus, the parent ensures
that the child cannot spend the gift card before school ends.

[0077] Figure 8 is a method flowchart illustrating a process according to an exemplary
embodiment. The method can begin with activating the sensitive element in action 805. The
sensitive element can be located one or both of the card’s faces or substrates. The sensitive
element can cover the entire face or one or more parts of the face. Furthermore, the sensitive
element can be covered by a plastic covering. It is understood that the covering can further
comprise paper, metal, or some other thin material. The sensitive material can be activated in a
number of ways: exposing the sensitive element to UV light; electricity; pressure; temperature;
friction; chemicals; or some other activating event. The activation of the sensitive material can
be accomplished by a UV light; a card reader; a communication field such as NFC, Bluetooth, or
RFID; or some other device. Upon activating the sensitive element, in action 810 the starting
event is triggered. The starting event starts the transformation of the sensitive element from a
first stage to a second stage. The second stage indicates that the card is approaching or has
already approached its expiration. The first stage gradually transforms into the second stage such
that a user can easily notice when the card is approaching its expiration.

[0078] Without limitation, the sensitive element can comprise UV-sensitive ink, temperature-
sensitive ink, pressure-sensitive microspheres, UV-sensitive microsphere, temperature-sensitive
microspheres, a biodegradable material, an electronic- or magnetic-sensitive material, or some
material that can degrade naturally upon being activated. Naturally degrading material can
include organic matter or any matter than can breakdown as a result of biodegradation. The
sensitive element can comprise an element that is sensitive to light, temperature, electricity,

pressure, or chemical. For example, the sensitive element can be triggered by an exposure to
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ultraviolet light, a certain high or low temperature (e.g. 120 degrees Fahrenheit), an electric
current from a card reader, applied pressure from a user’s hand or machine (e.g. 30 pounds of
pressure), or by some swab of chemical (e.g. alcohol). It is understood that these are nonlimiting
examples and that the sensitive elements can be activated by other means. The sensitive element
can further comprise ink. The ink may comprise reflective ink, UV sensitive ink, temperature
sensitive ink, or magnetic ink. It is understood that these examples are non-limiting and that
other material and combinations thereof may constitute the ink. Although the pattern of ink in the
sensitive element is represented as an ordered matrix of ink squares, it is understood that this is
just one example of how the sensitive element can be configured. As another example, the
sensitive element may comprise an unordered matrix of pixels, a watermark, or some other
pattern. Once activated, the sensitive element can trigger its visual or tactile elements discussed
with further reference to Figures 5a-5d. In other embodiments, the activation of the sensitive
element can occur by oxidation of one or more chemicals in microspheres on the card. For
example, the sensitive element may be initially protected from the atmosphere by a rubber
envelope or sticker. In other embodiments, the sensitive element can be a conductive polymer
fuse that can be activated by an electronic or magnetic force.

[0079] The sensitive element can have a predetermined lifespan. The predetermined lifespan
refers to some period of time across which the sensitive element will change from one form to
another, visually or otherwise. The predetermined lifespan can be of any length. The
predetermined lifespan can affect the visual aspects of the card or even the usefulness of the card
(see e.g. Fig. 7). The predetermined lifespan can begin at one or more starting events such as a
temperature change, card dip, card swipe, card tap, some other electronic moment, or some other

starting event discussed elsewhere in the application.
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[0080] The sensitive element can include a number of visual embodiments discussed with further
reference to Figures 4-7. The sensitive elements can transform from a first color to a second
color or from a first pattern to a second pattern. Additionally, the sensitive element can
deteriorate over time such that a symbol, color, or pattern deteriorates visually as the sensitive
element approaches its expiration. The sensitive element can deteriorate to reveal another symbol
or visual cue to the user.

[0081] Upon triggering the starting event, in action 815 the date of the starting event can be
recorded. This action can be performed by a processor associated with a user device or merchant
device. For example, the user may scan, swipe, or tap the gift card with the user device to record
the expiration date. As another example, the merchant can scan, swipe, or tap the gift card using
a card reader, chip reader, or some other merchant device. The processor can record the date of
the activation of the starting event and the expiration date. The dates can be stored in a database
or data storage unit associated with the user device, merchant device, or some server. The server
can be associated with the entity associated with the gift card. The server can store the activation
data and the expiration date. Upon recording the start date, in action 820 the processor associated
with the user device or merchant device can store the date in a data storage unit associated with
the device or some other server. In some embodiments, the processor or some merchant server
can track when the starting event has occurred and when the predetermined time period will end.
[0082] In some aspects, the techniques described herein relate to a card with a sensitive element,
the card including a body further including: a substrate; and a sensitive element with a
predetermined lifespan, wherein the sensitive element is configured to: begin the predetermined
lifespan at a starting event, and finish the predetermined lifespan after a predetermined time

period has passed.
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[0083] In some aspects, the techniques described herein relate to a card, wherein the sensitive
element includes at least an ultraviolet (UV) sensitive material.

[0084] In some aspects, the techniques described herein relate to a card, wherein the sensitive
element includes at least an electrically sensitive material.

[0085] In some aspects, the techniques described herein relate to a card, wherein the sensitive
element includes at least a temperature-sensitive material.

[0086] In some aspects, the techniques described herein relate to a card, wherein sensitive
element includes a color-changing material, the color-changing material configured to be at least
a first color at the starting event, and change gradually into at least a second color after a
predetermined time period has passed.

[0087] In some aspects, the techniques described herein relate to a card, wherein the sensitive
elements include a naturally degrading material.

[0088] In some aspects, the techniques described herein relate to a card, wherein starting event is
an electronic action performed on the card.

[0089] In some aspects, the techniques described herein relate to a card, wherein the starting
event is an exposure to at least one selected group of ultraviolet (UV) light and photoelectric
light.

[0090] In some aspects, the techniques described herein relate to a card, wherein the starting
event is a predetermined temperature change on the card.

[0091] In some aspects, the techniques described herein relate to a system for activating a time
sensitive card, the system including: a card further including: a body further including: a
substrate; and a sensitive element with a predetermined lifespan, wherein the sensitive element 1s

configured to: begin the predetermined lifespan configured to begin at a starting event, and finish
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the predetermined lifespan after a predetermined time period has passed; a data storage unit
configured to store at least a date when the card has experienced a starting event; and a merchant
device configured to: activate the sensitive element; trigger the starting event; and record, upon
triggering the starting event, the date when the card has experienced a starting event and a
monetary amount associated with the card in the data storage unit.

[0092] In some aspects, the techniques described herein relate to a system, wherein the merchant
device includes a card reader including at least a magnetic stripe reader, a near field
communication (NFC) reader, and a radio-frequency identification (RFID) reader.

[0093] In some aspects, the techniques described herein relate to a system, wherein the card
reader activates the sensitive element by electronically acting upon the card through a magnetic
stripe reader, a near field communication (NFC) reader, and a radio-frequency identification
(RFID) reader.

[0094] In some aspects, the techniques described herein relate to a system, wherein the system
further includes a merchant server configured to track when the starting event has occurred and
when the predetermined time period will end.

[0095] In some aspects, the techniques described herein relate to a system, wherein the card
includes at least an ultraviolet (UV) sensitive material, an electrically sensitive material, and a
temperature-sensitive material.

[0096] In some aspects, the techniques described herein relate to a system, wherein the card
further includes at least one face on which the sensitive element is visible to a user associated

with the card.
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[0097] In some aspects, the techniques described herein relate to a system, wherein the sensitive
element further includes microspheres filled with ink that is sensitive to UV light and
temperature.

[0098] In some aspects, the techniques described herein relate to a system, wherein the sensitive
element includes bioreactive chemicals.

[0099] In some aspects, the techniques described herein relate to a method for recording an
activation of a time-sensitive card, the method including the steps of: providing a card including:
a body further including: a substrate, and a sensitive element with a predetermined lifespan,
wherein the sensitive element is configured to: begin the predetermined lifespan at a starting
event, and finish the predetermined lifespan after a predetermined time period has passed;
activating the sensitive element, triggering the starting event, and recording, upon triggering the
starting event, at least a date when the card has experienced a starting event and a monetary
amount associated with the card in a data storage unit.

[0100] In some aspects, the techniques described herein relate to a method, wherein the steps
further include activating the sensitive element by at least electronically acting upon the card
through at least one selected from the group of a magnetic stripe reader, a near field
communication (NFC) reader, and a radio-frequency identification (RFID) reader.

[0101] In some aspects, the techniques described herein relate to a method, wherein the steps
further include tracking when the starting event has occurred and when the predetermined time
period will end.

[0102] As used herein, the terms “card” and “contactless card” are not limited to a particular
type of card. Rather, it is understood that the term “card” can refer to a contact-based card, a

contactless card, or any other card, unless otherwise indicated. It is further understood that the
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present disclosure is not limited to cards having a certain purpose (e.g., payment cards, gift cards,
identification cards, or membership cards), to cards associated with a particular type of account
(e.g., a credit account, a debit account, a membership account), or to cards issued by a particular
entity (e.g, a financial institution, a government entity, or a social club). Instead, it is
understood that the present disclosure includes cards having any purpose, account association, or
issuing entity.

[0103] As used herein, user information, personal information, and sensitive information can
include any information relating to the user, such as a private information and non-private
information. Private information can include any sensitive data, including financial data (e.g.,
account information, account balances, account activity), personal information/personally-
identifiable information (e.g., social security number, home or work address, birth date,
telephone number, email address, passport number, driver’s license number), access information
(e.g., passwords, security codes, authorization codes, biometric data), and any other information
that user may desire to avoid revealing to unauthorized persons. Non-private information can
include any data that is publicly known or otherwise not intended to be kept private.

[0104] Tt is further noted that the systems and methods described herein may be tangibly
embodied in one or more physical media, such as, but not limited to, a compact disc (CD), a
digital versatile disc (DVD), a floppy disk, a hard drive, read only memory (ROM), random
access memory (RAM), as well as other physical media capable of data storage. For example,
data storage may include random access memory (RAM) and read only memory (ROM), which
may be configured to access and store data and information and computer program instructions.
Data storage may also include storage media or other suitable type of memory (e.g., such as, for

example, RAM, ROM, programmable read-only memory (PROM), erasable programmable read-
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only memory (EPROM), electrically erasable programmable read-only memory (EEPROM),
magnetic disks, optical disks, floppy disks, hard disks, removable cartridges, flash drives, and
any type of tangible and non-transitory storage medium), where the files that comprise an
operating system, application programs including, for example, web browser application, email
application and/or other applications, and data files may be stored. The data storage of the
network-enabled computer systems may include electronic information, files, and documents
stored in various ways, including, for example, a flat file, indexed file, hierarchical database,
relational database, such as a database created and maintained with software from, for example,
Oracle® Corporation, Microsoft® Excel file, Microsoft® Access file, a solid state storage
device, which may include a flash array, a hybrid array, or a server-side product, enterprise
storage, which may include online or cloud storage, or any other storage mechanism. Moreover,
the figures illustrate various components (e.g., servers, computers, processors, etc.) separately.
The functions described as being performed at various components may be performed at other
components, and the various components may be combined or separated. Other modifications
also may be made.

[0105] Computer readable program instructions described herein can be downloaded to
respective computing and/or processing devices from a computer readable storage medium or to
an external computer or external storage device via a network, for example, the Internet, a local
area network, a wide area network and/or a wireless network. The network may comprise copper
transmission cables, optical transmission fibers, wireless transmission, routers, firewalls,
switches, gateway computers and/or edge servers. A network adapter card or network interface

in each computing and/or processing device receives computer readable program instructions
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from the network and forwards the computer readable program instructions for storage in a
computer readable storage medium within the respective computing and/or processing device.
[0106] Computer readable program instructions for carrying out operations of the present
invention may be assembler instructions, instruction-set-architecture (ISA) instructions, machine
instructions, machine dependent instructions, microcode, firmware instructions, state-setting
data, or either source code or object code written in any combination of one or more
programming languages, including an object oriented programming language such as Java,
Smalltalk, C++ or the like, and conventional procedural programming languages, such as the “C”
programming language or similar programming languages. The computer readable program
instructions may execute entirely on the user's computer, partly on the user's computer, as a
stand-alone software package, partly on the user's computer and partly on a remote computer or
entirely on the remote computer or server. In the latter scenario, the remote computer may be
connected to the user's computer through any type of network, including a local area network
(LAN) or a wide area network (WAN), or the connection may be made to an external computer
(for example, through the Internet using an Internet Service Provider). In some embodiments,
electronic circuitry including, for example, programmable logic circuitry, field-programmable
gate arrays (FPGA), or programmable logic arrays (PLA) may execute the computer readable
program instructions by utilizing state information of the computer readable program instructions
to personalize the electronic circuitry, to perform aspects of the present invention.

[0107] These computer readable program instructions may be provided to a processor of a
general-purpose computer, special purpose computer, or other programmable data processing
apparatus to produce a machine, such that the instructions, which execute via the processor of the

computer or other programmable data processing apparatus, create means for implementing the
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functions specified herein. These computer-readable program instructions may also be stored in a
computer-readable storage medium that can direct a computer, a programmable data processing
apparatus, and/or other devices to function in a manner, such that the computer readable storage
medium having instructions stored therein comprises an article of manufacture including
instructions which implement aspects of the functions specified herein.

[0108] The computer readable program instructions may also be loaded onto a computer, other
programmable data processing apparatus, or other device to cause a series of operational steps to
be performed on the computer, other programmable apparatus or other device to produce a
computer implemented process, such that the instructions which execute on the computer, other
programmable apparatus, or other device implement the functions specified herein.

[0109] Implementations of the various techniques described herein may be implemented in
digital electronic circuitry, or in computer hardware, firmware, software, or in combinations of
them. Implementations may be implemented as a computer program product, i.e., a computer
program tangibly embodied in an information carrier, e.g., in a machine readable storage device
or in a propagated signal, for execution by, or to control the operation of, data processing
apparatus, e.g., a programmable processor, a computer, or multiple computers. A computer
program, such as the computer program(s) described above, can be written in any form of
programming language, including compiled or interpreted languages, and can be deployed in any
form, including as a stand-alone program or as a module, component, subroutine, or other unit
suitable for use in a computing environment. A computer program can be deployed to be
executed on one computer or on multiple computers at one site or distributed across multiple

sites and interconnected by a communication network.
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[0110] Method steps may be performed by one or more programmable processors executing a
computer program to perform functions by operating on input data and generating output.
Method steps also may be performed by, and an apparatus may be implemented as, special
purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an ASIC (application
specific integrated circuit).

[0111] Although embodiments of the present invention have been described herein in the context
of a particular implementation in a particular environment for a particular purpose, those skilled
in the art will recognize that its usefulness is not limited thereto and that the embodiments of the
present invention can be beneficially implemented in other related environments for similar
purposes. The invention should therefore not be limited by the above described embodiments,
method, and examples, but by all embodiments within the scope and spirit of the invention as
claimed.

[0112] In the invention, various embodiments have been described with references to the
accompanying drawings. It may, however, be evident that various modifications and changes
may be made thereto, and additional embodiments may be implemented, without departing from
the broader scope of the invention as set forth in the claims that follow. The invention and
drawings are accordingly to be regarded in an illustrative rather than restrictive sense.

[0113] The invention is not to be limited in terms of the particular embodiments described
herein, which are intended as illustrations of various aspects. Many modifications and variations
can be made without departing from its spirit and scope. Functionally equivalent systems,
processes and apparatuses within the scope of the invention, in addition to those enumerated
herein, may be apparent from the representative descriptions herein. Such modifications and

variations are intended to fall within the scope of the appended claims. The invention is to be
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limited only by the terms of the appended claims, along with the full scope of equivalents to

which such representative claims are entitled.
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WE CLAIM:

1. A card with a sensitive element, the card comprising;
a body further comprising:
a substrate; and
a sensitive element with a predetermined lifespan,
wherein the sensitive element is configured to:
begin the predetermined lifespan at a starting event, and
finish the predetermined lifespan after a predetermined time period has

passed.

2. The card of claim 1, wherein the sensitive element comprises at least an ultraviolet (UV)

sensitive material.

3. The card of claim 1, wherein the sensitive element comprises at least an electrically sensitive

material.

4. The card of claim 1, wherein the sensitive element comprises at least a temperature-sensitive

material.

5. The card of claim 1, wherein sensitive element comprises a color-changing material, the color-

changing material configured to be at least a first color at the starting event, and change

gradually into at least a second color after a predetermined time period has passed.
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6. The card of claim 1, wherein the sensitive element comprises a naturally degrading material.

7. The card of claim 1, wherein starting event is an electronic action performed on the card.

8. The card of claim 1, wherein the starting event is an exposure to at least one selected group of

ultraviolet (UV) light and photoelectric light.

9. The card of claim 1, wherein the starting event is a predetermined temperature change on the

card.

10. A system for activating a time sensitive card, the system comprising;
a card further comprising:
a body further comprising:
a substrate; and
a sensitive element with a predetermined lifespan,
wherein the sensitive element is configured to:
begin the predetermined lifespan configured to begin at a starting
event, and
finish the predetermined lifespan after a predetermined time period
has passed;
a data storage unit configured to store at least a date when the card has experienced a
starting event; and

a merchant device configured to:
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activate the sensitive element;

trigger the starting event; and

record, upon triggering the starting event, the date when the card has experienced
a starting event and a monetary amount associated with the card in the data

storage unit.

11. The system of claim 10, wherein the merchant device comprises a card reader comprising at
least a magnetic stripe reader, a near field communication (NFC) reader, and a radio-frequency

identification (RFID) reader.

12. The system of claim 11, wherein the card reader activates the sensitive element by

electronically acting upon the card through a magnetic stripe reader, a near field communication

(NFC) reader, and a radio-frequency identification (RFID) reader.

13. The system of claim 10, wherein the system further comprises a merchant server configured

to track when the starting event has occurred and when the predetermined time period will end.

14. The system of claim 10, wherein the card comprises at least an ultraviolet (UV) sensitive

material, an electrically sensitive material, and a temperature-sensitive material.

15. The system of claim 10, wherein the card further comprises at least one face on which the

sensitive element is visible to a user associated with the card.

)



WO 2024/191997 PCT/US2024/019527

16. The system of claim 10, wherein the sensitive element further comprises microspheres filled

with ink that is sensitive to UV light and temperature.

17. The system of claim 10, wherein the sensitive element comprises bioreactive chemicals.

18. A method for recording an activation of a time-sensitive card, the method comprising the
steps of:
providing a card comprising:
a body further comprising
a substrate, and
a sensitive element with a predetermined lifespan,
wherein the sensitive element is configured to:
begin the predetermined lifespan at a starting event, and
finish the predetermined lifespan after a predetermined time period has
passed;
activating the sensitive element,
triggering the starting event, and
recording, upon triggering the starting event, at least a date when the card has
experienced a starting event and a monetary amount associated with the card in a

data storage unit.

19. The method of claim 18, wherein the steps further comprise activating the sensitive element

by at least electronically acting upon the card through at least one selected from the group of a
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magnetic stripe reader, a near field communication (NFC) reader, and a radio-frequency

identification (RFID) reader.

20. The method of claim 18, wherein the steps further comprise tracking when the starting event

has occurred and when the predetermined time period will end.
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