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SYSTEM AND METHOD FOR MANAGING A SUPPLY OF BREAST MILK

CROSS-REFERENCE TO RELATED APPLICATIONS

8811 The present application is a nov-provisional of U.S. Application Scrial

L

No. 61/780,029 filed on March 13, 2013, the contents of which are fully incorporated by

aference herein.

FIELD

{9842]  This application relates to a system and mothod for mondioring,
organizing, recording, and troubleshooting the coliection and/or dispensing of breast

1] milk.

BACKGROUND

[6803]  Huoman breast milk collection, when not fed directly 1w an nfid, 38
gencrally expressed into a collection comtainer, such as a bottle or bag. The expression
and collection of the breast milk is usnally accomplished with the sid of a breasipump,

i5  Breast rulk is important to the notitional needs of an mfant and requires significant effort
on the part of the mother to collect, store, protect, and uhimately feed the milk to the
infant,

[6084] Mothers have a desire to monitor their milk production 1o anderstand

how they are performing. Mounitoring milk production helps mothers gauge how much

¢ wmilk they have, bow effectively they are collecting and expressing milk, and may provide
clinical data to a physician for troubleshooting. This type of information is most often
manually yecorded n a pomping log, which may be in the form of a journal or electronic

software in which a mother may cnter information regarding her pumping session,
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including how much milk was collected, the date/time of the collection, which breast(s)
the milk was collected from, etc. A manual pumping log is a tedious process as it
requires the mother to keep track of her pumping session and write down information. To
effectively analyze her performance from the log, the mother would need to enter this
data into a computer to evaluate trends and anomalies.

[0005] It is desirable, therefore, to provide a system to the mother that can
easily and accurately capture and manage milk collection information, that minimizes the
effort involved, and that works seamlessly with her lifestyle. With the advances in
portable computing power, as demonstrated in the increasing capabilities of smart phones,
data can be collected and utilized in situ. A milk collection device that enables automatic
data collection through interaction with a computer, such as a smart phone, would be

beneficial to mothers.

SUMMARY

[0005a] According to a first aspect of the present invention, there is provided
a method for managing a supply of breast milk of a mother, the method comprising:
receiving, via a computing device, at least one image of a container for receiving
expressed breast milk, the container including a codification element associated
therewith and the at least one image incorporating the codification element;
recognizing the codification element within the at least one image using the
computing device; analyzing the at least one image and codification element using the
computing device; and producing feedback regarding the supply of expressed breast
milk based on the analysis.

[0005b] According to a second aspect of the present invention, there is
provided a non-transitory computer readable medium having stored thereon
instructions executable by a computing device to cause the computing device to
perform functions comprising: recognizing a codification element contained in an

image associated with a container of expressed breast milk; obtaining information
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regarding the codification element; analyzing the image and the codification element;
and providing information regarding the supply of expressed breast milk based on the
analysis.

[0005¢] According to a third aspect of the present invention, there is provided
a container for collecting expressed breast milk from a mother, the container
comprising: at least one codification element, wherein the at least one codification
element is configured to be incorporated into and transmitted in an image, the image
configured for receipt and analysis by a computing device to provide analysis and
feedback regarding the mother's breast milk supply expressed breast milk within the
container based on the image and the codification element information contained
therein.

[0005d] According to a fourth aspect of the present invention, there is
provided a method for managing the fit of a mother's nipple within a breastshield, the
method comprising: receiving, via a computing device, at least one image of a
breastpump kit or portion thereof for receiving expressed breast milk, the breastpump
kit including a codification element associated therewith; recognizing the codification
element within the at least one image using the computing device; analyzing the
codification element within the at least one image using the computing device; and
producing feedback regarding the fit of the mother's nipple based on the analysis.

[0005e] According to a fifth aspect of the present invention, there is provided
a non-transitory computer readable medium having stored thereon instructions
executable by a computing device to cause the computing device to perform functions
comprising: recognizing a codification element within an image associated with a
breastpumping kit; obtaining information regarding the codification element;
analyzing the codification element and the image in combination; and providing
information regarding the fit of the mother's nipple within a breastshield based on the
analysis.

[0005f] According to a sixth aspect of the present invention, there is provided
a collection system for collecting expressed breast milk from a mother, the collection
system comprising: a breastpumping kit including a breast shield, a valve, a connector
piece, and a collection container; and at least one codification element, wherein the at

least one codification element is configured to be transmitted in an image and
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analyzed by a computing device to provide analysis and feedback regarding the fit of
the mother's nipple within the breast shield.

[0006] A system and method for managing a supply of breast milk is also
provided. The system includes a codified container for receiving expressed breast milk
and a computing device for receiving an image of the expressed milk in the codified
container. The codification may allow for software to recognize the size and type of the
container, as well as to scale and orient, to translate the image into an accurate volume.
The milk data is then processed and analyzed to produce feedback regarding the pumping
session, such as logs, charts, or reminders.

[0607] A method for managing a supply of breast milk of a mother is also
disclosed. The method includes receiving, via a computing device, at least one image
of a container for receiving expressed breast milk, the container including a codification

element associated therewith, recognizing the codification element using the
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computing device, analyzing the codification element using the computing device, and
producing feedback regarding the supply of expressed breast milk based on the analysis.

[0008] A non-transitory computer readable medium is also disclosed. The
computer readable medium has stored thereon instructions executable by a computing device
to cause the computing device to perform functions comprising recognizing a codification
element associated with a container of expressed breast milk, obtaining information regarding
the codification element, analyzing the codification element, and providing information
regarding the supply of expressed breast milk ba:sed on the analysis.

[0009] A container for collecting expressed breast milk from a mother is also
disclosed. The container includes at least one codification element. The codification element
is configured to be analyzed by a computing device to provide analysis and feedback
regarding the mother’s breast milk supply expressed breast milk within the container.

[00106] A method for managing the fit of a mother’s nipple within a breastshield is
also disclosed. The method includes receiving, via a computing device, at least one image of
a breastpump kit or portion thereof for receiving expressed breast milk, the breastpump kit
including a codification element associated therewith, recognizing the codification element
using the computing device, analyzing the codification element using the computing device,
and producing feedback regarding the fit of the mother’s nipple based on the analysis.

[0011] A non-transitory computer readable medium is also disclosed. The
computer readable medium has stored thereon instructions executable by a computing device
to cause the computing device to perform functions comprising recognizing a codification

element associated with a breatpumping kit, obtaining



10

15

20

information regarding the codification element, analyzing the codification element, and
providing information regarding the fit of the mother’s nippie within a breastshield based
on the analysis.

[0012] A collection system for collecting expressed breast milk from a mother
is also provided. The collection system includes a breastpumping kit including a breqst
shield, a valve, a connector piece, a collection container, and a breastpump, and at least
one codification element. The at least one codification element is configured to be
analyzed by a computing device to provide analysis and feedback regarding the fit of the
mother’s nipple within the breast shield.

[0013] These and other features and advantages of the present application will
be further understood and appreciated when considered in relation to the following

detailed description, taken in conjunction with the drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a perspective view of an example system according to an
embodiment;

[0015] FIG. 2 is a perspective view of an example of a codified container for
use with the system shown in FIG. 1;

[0016] FIG. 3 is a perspective view of an example breastpump kit having a
codified container for use with the system shown in FIG. 1;

[00617] FIG. 4 is a flow chart of an example method of managing a supply of
breast milk according to an embodiment; and

[0018] FIG. S is a simplified block diagram of an example computing device in

which an embodiment may be implemented.
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DETAILED DESCRIPTION

819 The system of the present application uses a milk collection device that
enables breastpumping data coliection through interaction with a computing device. The
computing device may be a smart pbone, a tablet, digital camera, or any other computing
device, for example. Many computing devices include a camera capable of taking both
pictares and videos. The camera, in combination with a custom software application,
may be configured to recognize a codified collection container to determine mitk
volumes. In one example, the mother pumps breast milk info a codified collection
cuntainer. The mother then uses her computing device {o scan or capture an image of the
collection container comtaining the pumped breast milk, o another emnbodiment, a vide
{or series of images) of the colloction container may be taken.  The collection container
codification allows for software o recognize the size andior type of container, as well as
the scale and ortentation, in order to appropriately transiate the visual image(s) into an
accurate volume through a combination of milk level and container tyvpe information.

(06281  The computing device, using an appropriate software application
{“app™), then pulls relevant data from the image or scan to determine milk volume
coliected, and uses the data 1o develop a pumping log, performance charts, and/or
reminders. The video may be used for real-time performance feedback and/or
troubleshooting.

{B021]  The present system 1S not only aseful to monitor and analyze milk
coffection, but may also be applied for milk dispensation. Tying the milk dafa to an
inventory managemeni system allows the mother and other vested parties, such as
carggivers or healtheare workers, to see her entire supply inventory and status. The
system may also detect or create serialization of the collection container if desired, which

would ¢nable time-based nventory management such as FIFQ (first in, first out) or LIFO
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{last i, first out). In healthcare settings, seriabization is also commonly utilized o
manage patient safety such that an infant can be guaranteed to veceive his/her mother’s
own ukk.

§8221  In addition. the system may be used with real-time performance
) v Iy

L

feedback through video monitoring of the collection, which may yield sdditional
mformation such as milk gjections and pumping duration, for example. Other exampic
feedback may inclede flow rate, detection of vacuum settings or changes and cycles
through the behavior of the nipple, breast or kit, color shifts in the milk, nipple
positioning, ete.

16 [84231  Jo another embodiment, the system may communicate with or be
included within a breastpump. The system may also inform the breastpumyp of the
feedback as part of a closed loop coutrol system, and the breastpump may make
adjustiments based on the feedback received.

[6024] FIG. 1 is a perspective view of an example system according 10 an

—~
L

embodiment. This type of system arrangement 1§ simply llustrative, and not intended to
¢ limiting, Referring to FIG. 1, breast nuilk 102 is expressed into a container 100 by
means of a breastpump, for example. Although the container 100 is shown as a bottle, 1t
should be understood that any suitable container for holding or storing breast milk may be
used, such as a bag, for example. The container 100 may include volume markings 104,
20 In onc embodiment, the cortainer 100 may further include a codification element 106,
Examples of codification eloments for the container 160 may inciude a bar code, a
symbol for software container recognition, or any other suitable codification element,
The size of the codification element 106 itself may be constrained o provide a reference
for the milk level messurcment, in the same way that a2 penny or ruler next to an object in

25 aphotograph relates 2 sense of scale. In other embodiments, the codification elament is
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iocated within a scanned or captured image of the expressed breast milk, but not on the
container. Thus, other iterns of the collection system within the frame of the image could
alse contain codification elements {0 provide irage interpretation information for the
computing device. Software, such as an application, may process and analyze the data
aseribed by the codification element 106 w0 provide information or feedback 108, such as
a pumping log, performance charts, reminders, ete., regarding the mother’s breast milk
supply.

{68231  Other vaniations of the codification element 106 may mclude a reading
of the volume markings 104 themselves, or the use of a specialized program to analyze
one or more features of the container, such as shape, form, or markings of the container to
develop a sense of scale. These forms of codification are more discrete, and therefore
may provide a more aesthescally pleasing design, while retaining the ability to convey
scale and milk fevel information to the software application. Additional information may
be available through the codification element 106, such as a serial number or other
manufacturer or marketing data. The codification and milk level data may also be
mherently invisible to the human eye, vot detectable through an image with an
appropriate detector. For example, thermal signatures, infrared, or ultraviolet could be
utilized 1o detect the codification element 106, The data provided by the codification
clement(s) of the container may provide identification, scaling, and orientation references
(i.c. parameters}, or may contain algorithms for the computing device to computationally
assess the image. In this sense, the codification element becouies a part of the software
and enables execution of the compuling device’s application.

f8026] Tv another embodiment, multiple codification elements 106 can be
present on the container 100. For example, both a separate serial number and a scale

element may be ailized. Other codification elements may aid the application in
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determining the viewing angle for more accurate readings. For example, a circular
element will appear more elliptical the more the viewing angle changes from normal 1o
the surface of codification. For video applications, this aids in providing & real time
adjustment for container and camera motions. Multiple codifications may also aid in
developing a three-dimensional constroct of the collection container, which may be used
for flexible or shape changing collection containers, such as breast milk coliection bags.

[8827)  After the milk is collected i the codified container 100, a user then
scans Or takes a picture or video of the container 100 with a computing device 200 having
a camerg 201, The computing device 200 may comprise a smart phone, tablet, digital
camera, or any other type of computing device with the ability to receive an image or
video. The computing device 200 is described in detail below with respect to F1G. 5.

{06281  In one embodiment, advanced image processing can determine milk
volumes regardioss of container orlertation. F1G. 2 18 a perspective view of an example
of a codified container for use with the syston: shown in FIG. 1. In the example shown in
FIG. 2, a container Hes on its side and can be processed by the application through an
advanced algorithim enabled by the codification and nalk level, This can be useful to
obtain data for sitvations where volumes may not line up with container markings, such
as when containers are frozen where milk was not oriented with the graduated markings
when placed in the freezer. Additionally, the algorithn may automatically correct for
vohmmetric expansion that cccurs when milk is frozen. In another example ermbodiment,
the codified comtainer may ki upside down. Furthermore, in other embodiments, the
computing device may employ its own orientation sensors (such as accelerometers) which
can be used for enhancing orientation accuracy and error checking when processing

image data.
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106291 Turther application of the image processing may also yield information
regarding features of the milk such as the quality of the milk. For example, the color of
the milk can relate to fat content ot the inclusion of blood. A history of images of the

container 160 could be monitored for any changes to quality of the milk. Additionally,

Eiy

miik that 1§ allowed 1o sit for a sofficient duration or spun centrifugally will separate into

skim and cream. These layers can be defected in the image and volumetrically

established to provide nutritional and breast expression information, such as caloric
content and degree of breast emptying.
0307 Once the image or video 18 processed and analyzed by the software

10 application, feedback 108 is given fo the user or other tierested party i the form of a
pumping log, performance charts, reminders, eic. In one example, the feedback is
displayed to the user on the computing device 200, in another embodiment, the feedback
may be commuicated 1o a healtheare provider at an office or hospital, Other possibilities
exist as well.

I {08331  Referring now to FIG. 3, a collection comainer 300 for the milk is
usuaily part of a larger assembly of components that comprise a breastpumyp kit. The kit
typically mehudes a breastshield (funnel) 302, 2 valve 304, a connector piece 303, and the
container 300, The container 300 may include one or more codification elemenis 306,
The codification clement 306 may be the same or similar to the codification element 106

20 described above. Data regarding the pumping session and milk can be collected and

analyzed as described above. The image analysis could be fusther extended o evaluate

other aspects of the breastpump kit and the mother. For example, the application may
determine if the breastpump kit is configured and artached correctly and provide feedback
to the mother. The application may also identify other components employed in the kit

35 and their performance. For example, the breastshield 302 may be provided i different

G
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sizes. Thess sizes could be detecied by the application and evaluated in relation to the
position of the mother’s nipple within the funne! to determine optimal fit and provide
recommendations for a differcnt size fo the mother. Nipple position may also be
monitored to ensure that the mother has fully and correcily engaged the bireastshield
during her puinping session. Feedback of this mformation to the breast pump could
enable optimal application of vacuum to enhance comfort and/or rulk output. In another
example, the condition of each of the kit components could be analyzed to determing if
they need to be repaired or replaced. Other possibilities exist as well, Imge or video
monitoring of the collection may yield information such as milk ejections; pump duration;
flow rate; detection of vacuurn settings or changes through the behavior of the nipple,
breast or kit; sipple positioning, nipple extension, eic. by application of codification
elements and data mterpretation in various portions of the breaspump kit (collection
system),

f66327 FIG. 4 s a flow chart of an example method of managing a supply of

nressed into a codified

X

breast milk according to an embodiment. At step 400, milk is ex
container. At step 410, an mage or video is scanned or capiured of the expressed mitk in
the codified container with & computing device having a camera or other means of
captoring an image or video. At step 420, software, such as an app, recognizes the
container based on the codification. Based on the recognition, information or fecdback
rogarding the milk, milk supply, performance, eic. is processed and analyzed by the
computing device, at step 430, The information may then be displaved or otherwise
communicated to the user or other interested party in any suiteble manner, at step 4440,

60331 FIG. § is a simplified block diagram of an exampie computing device 2060
in which an embodiment may be implemented. The example computing device 200

o

Hlustrates the varicus components such a device may nclude. The computing device may

-10-
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take any of a variety of forms, examples of which inchude without limitation a cell phone,
a tablet computer, a notebook computer, 2 deskiop computer, 2 personal digial assistant,
a gaming device, or any other type of device now known or later developed. As shown,
the representative device 200 includes a network interface 202, a user interface 204, a
processing unit 206, and data siorage 208, sll of which may be communicatively linked
together by a system bus, network or other connection mechanism 210,

0034}  Network interface 202 may comprise & wired or wireless interface
arranged to sliow device 200 to compmunicate on & network (nof shown) and with entities
via that network, such as with a centralized database (not shown) or a web server (not
shown} for instance, and particularly to comnunicate data to and from the computing
device 200, For example, the network interface 202 may comeprise a wired or wireless
Fithemet mierface for communication on & focal area network and i trn vig 8 router
and/or one or more other network cloments with entitics on the Internet. As another
exampie, the network interface 202 may comprise a cellular wireless interface, arranged
to engage in air interface communication with a radio access network according io a
protocol such as LTE, WiMAX, CDMA, GSM, or the hike, and via the radio access
network with eotities on the Totemet, Other exarples are possible as weil,

[0833]  User interface 204 may enable the device 200 o interact with a user of
the device and may thus comprise output components sach as a display sereen, an audio
speaker, and the hike, and input components such as a keyboard, camera, touch-pad o1
iouch-screen, and the like, In practice, the user interface may faciliraic prosentation o the
aser of the varicus views discussed above, and may function 10 receive from a user input
of the type discussed above. The software may use the user interface 10 provide a real
time angmented reality view of the image being processed to aid the user in accurate

measurement captare.

13-
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f0036]  Trocessing unit 206 may comprise one or more general purpose
processors {e.g., microprocessors) and/or one or more special purpose processors {e.4.,
application specific infegrated circuits, digital signal processors, ete.)  If processing unit
206 includes multiple processors, the processors may be arranged to work in combination
{(e.g., in parallel) or separately. Further, processing unit 206 may be imegrated in whole
or in part with network interface 202 or with one or more other components of the device.

{86371 Dwaiastorage 208 may then comprise one or more volatile and/or non-
volatile storage components {(non-transitory), such as magnetic, optical, flagh, or other
typas of storage now known or later developed, and may be ntegrated tn whale or in pant
with processing unit 206 and/or may be removable from the device 200 or exterpally
connected {through wired or wircless means) with the device 200. As shown, data
storage 208 contains operating system logic 212 and application logic 214 executable by
the processing unit 206 to carry out various functions deseribed berein,

{8838] Operating systom logic 212 may manage hardware resources of the

gvice 200 and provide comunon services, such as an application programming interface
{APT), for applications. Examples of such operating systems include, without Hmitation,
ANDROID, 108, LINUX, MAC O8 X, WINDOWS, and WINDOWS PHONE,

[0039]  Application logic 214, in turn, may inchide one or more applications,
such as the milk supply management application described above, which may be arranged
to tin oo the operating systom 212 and thus hnteract with hardware of the devies through
operating systemn 212, These applications may be written in any of a variety of
prograsmming languages and compiled into instructions execatable by processing unit
206. For instance, the applications may be Java or Objective-C applications. or for that
matier other types of applications that, when compiled, will interwork with the AP of the

operating system 212, Altemadvely or additionally, the applications may be defined by

12
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one or more markup documems, which can essentially be executed by being interpweted,
rendered, or otherwise processed by processing unit 206, possibly through execution of
one o mote fiprpreters, such as browser applications.

[0840] The advantage of the system descitbed above is evident through the ease
and speed with which a mother can collect, track, and ascertain her milk supply and
expression performance by merely capturing an image or video of her output. As an
example, an application for a computing device, such as z smart phone, can polf all
relevant data from the tmage and her milk pumping session including a date and time
stamp, geographic location, container used, milk amount, mitk supply and breast
expressed to develop ber puraping log, performence charts, rominders, cte.

8437 In another erabodiment, the tmaging and software capabilities contained
within the computing device could reside withip a breastpump, such as the programmable
breastpurp deseribed in U8, Pat. No. 6,547,756, which is hereby incorporated by
reference in its entirety.

f6042] Thus, while the invention hag been described herein with relation ©
certain embodiments and applications, those with skill in this art will recognize changes,
madifications, akterations and the like which stitl come within the spirit of the inventive

concept, and such are intended to be included within the scope of the application.

-13.
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Claims

1. A method for managing a supply of breast milk of a mother, the method comprising;

receiving, via a computing device, at least one image of a container for receiving expressed breast
milk, the container including a codification element associated therewith and the at least one image
incorporating the codification element;

recognizing the codification element within the at least one image using the computing device;

analyzing the at least one image and codification element using the computing device; and

producing feedback regarding the supply of expressed breast milk based on the analysis.

2. The method of claim 1 wherein the at least one image comprises a series of images.

3. The method of claim 1 wherein analyzing the codification element of the at least one image

comprises scaling and orienting the container to calculate an accurate volume.
4. The method of claim 1 wherein the feedback includes at least one of: information regarding the
volume of the breast milk within the comainer, information regarding quality of the breast milk, a

pumping log, performance charts, and a reminder.

5. The method of claim 1 wherein the codification element comprises a computer-readable image

located on the container.
6. The method of claim 1 wherein the codification element comprises a feature of the container,
7. The method of claim ! wherein the feedback is provided in real-tume.

8. The method of claim 1 further comprising providing the feedback to a user of the computing

device.
9. The method of claim 1 further comprising providing the feedback to a healthcare professional.
10. The method of claim 1 further comprising providing the feedback to a breastpump.

11. The method of claim 1 wherein the computing device is in communication with a

breastpump.

14
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12. A non-transitory computer readable medium having stored thereon mstructions executable by
a computing device to cause the computing device to perform functions comprising:

recogrizing a codification element contained in an image associated with a container of
expressed breast milk;

ohtaining information regarding the codification element;

analyzing the image and the codification element; and

providing information regarding the supply of expressed breast milk based on the analysis.

13. The non-transitory compuier readable medium of claim 12 wherein analyzing the image and

the codification element comprises scaling and orienting the container to calculate an accurate volume.

14. The non-transitory computer readable medium of claim 12 wherein the functions further

include automatically correcting for volumetric expansion of frozen breast milk.

15. The non-transitory computer readable medium of claim 12 wherein the codification element

comprises a computer readable image located on the container.

16. The non-transitory compuier readable medium of claim 12 wherein the codification element

comprises information representing a characteristic a feature of the container.

17. The non-transitory computer readable medium of claim 12 wherein the codification element

is located within an image of the expressed breast milk, but not on the container.

18. The non-transitory computer readable medium of claim 12 wherein the information includes
at least one of: volume of the breast milk within the container, information regarding quality of the breast

milk, a pumping log, performance charts, and a reminder.

19. The non-transitory compuier readable medium of claim 12 wherein the mformation is

provided in real-time.

20, The non-transitory compufer readabie medium of claim 12 wherein the information is

communicated to a breastpump.

21. The non-transitory computer readable medium of claim 12 wherein the compniing device is
in communication with a breastpump.

15
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22. A container for collecting expressed breast milk from a mother, the container comprising:

at least one codification element, wherein the at least one codification element is configured to be
incorporated into and transmitted in an image, the image configured for receipt and analysis by a
computing device to provide analysis and feedback regarding the mother's breast milk supply expressed
breast mitk within the container based on the image and the codification element information contained

therein.

23, The container of claim 22 wherein the computing device is in communication with a

breastpump.

24. The container of claim 22 wherein the computing device is connected to a breastpump.

25. The container of claim 22 further comprising a phurality of codification elements.

26. The container of claim 22 wherein the codification element is a computer-readable image.

27. The container of claim 22 wherein the feedback is provided to a user of the computing device.

28. The container of claim 22 wherein the feedback is provided to a healthcare professional.

29. A method for managing the fit of a mother's nipple within a breastshield, the method
comprising:

receiving, via a computing device, at least one image of a breastpump kit or portion thereof for
receiving expressed breast milk, the breastpump kit including a codification element associated therewiih;

recognizing the codification element within the at least one image using the computing device;

analyzing the codification element within the at least one image using the computing device; and

producing feedback regarding the fit of the mother's nipple based on the analysis.

30. The method of claim 29 wherein the codification element is part of the breastshield.

31. The method of claim 29 wherein the feedback includes information regarding nipple

positioning,.

16
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32. The method of claim 29 wherein the feedback includes information regarding nipple

extension.

23, The method of claim 29 wherein the feedback is provided to a breastpump for vacuum

application control, comfort, or milk cutput.
34. The method of claim 29 wherein the codification element is a computer-readable 1mage.
35. The method of claim 29 wherein the feedback is provided in real-time.

36. The method of claim 29 wherein the computing device is in communication with a

breastpump.

37. A non-transitory computer readable medium having stored thereon instructions executable by
a computing device to cause the computing device to perform functions comprising:

recognizing a codification element within an image associated with a breastpumping kit;

obtaining information regarding the codification element;

analyzing the codification element and the image in combination; and

providing information regarding the fit of the mother's nipple within a breastshield based on the

analysis,

38. The non-iransitory computer readable medium of claim 37 wherein the codification element

is located on a component of the breastpumping kit.

39, The non-transitory computer readable medium of claim 37 wherein the information is

provided in reai-time.

40. The non-transitory computer readable medium of claim 37 wherein the codification element

comprises a computer readable image.

41, The non-transitory computer readable medium of claim 37 wherein the information is

communicated to a breastpump.

42. The non-transitory computer readable medium of claim 37 wherein the computing device is
in communication with a breastpump.
17
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43. A collection system for collecting expressed breast milk from a mother, the collection system
comprising:

a breastpumping kit including a breast shield, a valve, a connector piece, and a collection
container; and

at least one codification element, wherein the at least one codification element is configured to be
transmitted in an image and analyzed by a computing device to provide analysis and feedback regarding

the fit of the mother's nipple within the breast shield.

44, The collection system of claim 43 wherein the codification element is located on a component

of the breastpumping kit.
45. The collection system of claim 43 wherein the feedback is communicated to a breastpump.

46. The collection system of claim 43 wherein the computing device is in communication with a

breastpump.

47. The collection system of claim 43 wherein the computing device is connected to a

breastpump.
48, The collection system of claim 43 further comprising a plurality of codification elements.

49, The collection system of claim 43 wherein the codification element is a computer-readable

image.
50. The collection system of claim 43 wherein the feedback is provided to the mother.

51. The collection system of claim 43 wherein the feedback is provided to a healthcare

professional.
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